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THE ZOOLOGICAL RESULTS OF THE 
dis “CHALLENGER” EXPEDITION. 


Report on the Scientific Results of the Voyage of H.M.S. 
“ Challenger” during the Years 1873-76 under the Com- 
mand of Capt. G. S. Nares, R.N., F.R.S., and of the 
fate Capt. F. T. Thomson, R.N. Prepared under the 
Superintendence of the late Sir C. Wyville Thomson, 
Kt, F.R S., &c., and now of John Murray, one of the 
Naturalists of the Expedition. Zoology—Vols. XX. 
and XXI. (Published by Order of Her Majesty’s 
Government, 1887.) 


HE twentieth volume of the “Zoological Reports of 
the Voyage of H.M.S. Challenger” contains three 
memoirs, of which the first is “ On the Monaxonida,” by 
Stuart O. Ridley, M.A, and Arthur Dendy, B.Sc. The 


collection of this group of the Sponges was, in the first | 


instance, intrusted to Mr. Ridley, who, to hasten the 
completion of the work, was afterwards joined by Mr. 
Dendy. 

When abdut ten years ago Prof. Zittel gave the name 
Monactinellide to an order of Sponges, the position of 
this group became for the first time clearly defined. Prof, 
Sollas, some five years later, pointed out that Zittel’s 
name implied a wrong idea, for that the characteristic 
spicules of the group were just as often “‘diactinal” as 
‘‘monactinal,” and suggested that, as both these forms 
were, however, “monaxonid,”—that is, having only one 
axis, which, in the case of the diactmal forms, passed 
through both the rays--the group should be called 
*“Monaxonide. As this group represents a division higher 
than that of a family, for which the te:mination “ide” 
stands, all subsequent writers have adopted the name 
“Monaxonida.” This group Sollas now regards as a 
tribe of the sub-class Demospongie, but the authors 
of this Report consider it with Zittel as one of the orders 
of the class. 

The classifications of Gray, Bowerbank, Schmidt, or 
Carter, have now little but historic interest, while as for 
the more recent writers it would even seem as if each new 

VOL. XXXVII —No. 940. 


solid ground 





series of novelties described necessitated a fresh shuffling 
of the orders, sub-orders, and families. 

In the chapter on the anatomy and histology of the 
group the subject of the spicules is fully treated. It 
appears to us that no apology was needed for passing 
over the writings of Bowerbank on these forms; and when 
the authors too modestly refer us for further details as to 
the nature, &c, of siliceous spicules to, among other 
.volumes, those of this author, we prefer, without meaning 
the slightest reflection on his great labours, to turn instead 
to the pages of the present Report. 

The very difficult subject of a nomenclature for the 
spicules is treated at some length. Those of this order 
are divided into the two classes of “ mega-” and “micro” 
“sclera.” In each of these there is a verynumerous series of 
forms, all of which get separate names, founded on some 
prominent distinguishing character of the spicule. Let 
us hope that the majority of these names may find accept- 
| ance with writers on this group of Sponges, so that one 
difficulty in its study may be removed. 

Passing over the descriptions of the spongin, the 
arrangement of the skeleton, and those, of-the ectosome 
and choanosome, we must briefly. notice a’very remark- 
able structure, which would appear to be quite unique, 
and which is found in a Sponge (Cladorhisa tridentata, 
sp. n.) from a depth of 1600 fathoms. ‘The little Sponge 
in which this occurs is in shape somewhat like a minia- 
ture watch-stand. Embedded in the soft tissues, all around 
| the upper margin of the cqneavity, a large number of 
small yellow globular bodies are found. Each globular 
body consists of a central, more deeply staining and 
granular portion, surrounded by and embedded in a 
matrix of faintly staining, perfectly hyaline ground sub- 
stance. The granular appearance of the central mass is 
owing to very numerous embedded cells; these are irre- 
gular in shape and nucleated. Other peculiar cup-shaped 
bodies occur towards the periphery of the Sponge, em- 
bedded in the matnıx The authors think it probable 
that the cup-shaped bodies are aggregations of glandular 
cells similar to those met with in the ectosome of some 
other Sponges, and hint that the whole structure may be 
i phosphorescent, and serve to attract minute organisms 
upon which the Sponge feeds. In regard to the canal- 
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system the authors’ general conclusions are quite in accord 
with those of Vosmaer and Polejaeff. In the classifica- 
tion adopted the order is divided iuto two sub-orders, 
Halichondrina and Clavulina. The first of these is 
divided into four families: I. Homorrhaphidee, II. Heteror- 
thaphide, III. Desmacidonidae, and IV. Axinellidæ ; the 
second into I, Suberitide, and II. Spirastrellida. 

Over 200 species or well-marked varieties are described 
from the Challenger’s dredgings, but all the new species 
were first diagnosed in the Annals and Magazine of 
Natural History during the course of last year (1886). 

In reference to the geographical distribution, the authors 
remark that one cannot fail to notice the small number of 
stations at which these Sponges were found. Out of a 
total of 277 distinct stations, only 50 are represented as 
stations for these Monaxonids, and these are supplemented 
by 20 localities to which no station-number 1s attached ; 
and these latter were not, it is to be assumed, deep-sea 
stations. We cannot agree with the suggestion that these 
forms were overlooked amongst the “rubbish” in sorting 
out the contents of the trawls and dredges; or with the 
idea that owing to their fragility they may have been 
destroyed. Doubtless the true explanation is that “the 
Monaxonida are not, on the whole, a predominant group 
in deep water.” 

While not a predominant group in deep water, still no 
less than 24 species were found at depths between 1000 
and 2000 fathoms, while 46 occurred between depths of 
200-1000 fathoms, and 140 species, or exactly double the 
previous number, were found at depths of from o-200 
fathoms. 

The scarcity of Monaxonid Sponges at very great depths 
is somewhat compensated for by the unusual interest 
attaching to the:species which do occur. Among other 
facts we find that, while the shallow-water forms are 
characteristically more or less shapeless in their external 
form or at the very most digitate or ramose, those from 
below the 1ooo-fathom depth have almost without excep- 
tion beautifully symmetrical and definite shapes, 

One of the most beautiful and extraordinary of the 
species described and figured is Esperiopsis challengeri, 
Ridley: it was taken in some quantity off the east of 
Celebes Island from a depth of 825 fathoms, From a 
slightly expanded attached base a slightly curved stem 
arises, which, is composed of densely packed and firmly 
united stylote spicules : this stem 1s compressed laterally ; 
numerous short simple branches arise from the concave 
edge at gradually increasing intervals, the longest of the 
internodes being at the top; the main stem and each of 
these branches terminate in fleshy sponge lamella, of 
which there may be six or seven in an apparently full- 
grown specimen. Each lamella presents the form of a 
deeply concave, transversely elongated cup: the oscula 
are confined to-thé,, convex surfaces, of the lamella ; the 
pores, are foundson the concave surfaces. This species fs 
figured, ‘on Plate “XVIIL Fue plates accompany this 
Report; ~ 

The second Report in this volume is a supplement to 
Dr. i. von Graff’s Report on the Myzostomida, It in- 
cludes the description of seven new forms besides four- 
teen previously described species, all received from Dr. 
P. Herbert Carpenter.; these were found by him while 
investigating the Challenger Crinoids, The author refers 
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to the so-called cysts of Antedon rosacea, bet declares 
that in no one case did he find therein any trace of a 
Myzostoma or any other encysted organism. On the 
contrary, both in the various pinnule deformities and in 
the arm swellings, he found a roundish brown foreign 
body, which was apparently the cause of Yhe deformity. 
As to the nature or origin of this body nothing has been 
determined. Three plates of the new species and one of 
the cysts of Antedon rosacea accompany this Report, 

The third Report is on Cephalodiscus dodecalophus, 
Mclnt., by Prof. W. C. McIntosh. This very 1emarkable 
new type of Polyzoon was dredged in the Strait of Magellan, 
and was, when first found, placed among the Compound 
Ascidians. The late Mr. Busk, Prof. Allman, and Prof, 
McIntosh, referred it to the Polyzoa. At first sight the ~ 
flexible ccoencecium might easily be taken for a sea-yeed, 
but it would seem to spread over the surface of the ground 
and not to grow erect. Of the numerous branches many 
anastomose ; the general surface 1s spiny or fimbriated ; 
the interior of the stem and branches contains an irregular 
series of wide canals. The Polypides are described as 
being perfectly free and at liberty to wander anywhere 
along the chambers, or even externally through the aper- 
tures. Each adult Polypide measures, from the extremity 
of the cephalic plumes to the tips of the pedicel, about 
2 millimetres. Large buds ın various stages of devel8p-” 
mentarise from the Polypides. The twelve branchial plumes 
are very conspicuous. The author thinks that Cephalo- 
discus approaches Rhabdopleura. In an important 
appendix, by Mr. Sidney F. Harmer, the affinities of 
this form to Balanoglossus are ably pointed out, and he 
thinks that this genus (and perhaps Rhabdopleura also), 
must be removed from the Polyzoa and placed in 
Bateson’s group of the Hemichordata. Seven plates and 
numerous woodcuts illustrate this Report. 

Volume XXI. contains but one Report, that on the 
Hexactinellida, by Prof. F, E. Schulze, of the University 
of Berlin. This volume is issued in two parts, the first 
that of the text, comprising over 500 pages, and the second 
consisting of an atlas of 104 plates. 

This is one of the most important of the fifty-three 
Reports hitherto published. This group of Sponges early 
attracted the special attention of the late Sir Wyville 
Thomson; and it was his intention to describe the 
Hexactinellids of the Challenger Expedition, but the 
work had scarcely been seriously commenced at the time 
of his death. It was fortunate that the services of Prof. 
Schulze were secured for the writing of this monograph, 
which is a most acceptable and welcome addition to our 
literature of this group. i 

In this Report, besides the collection made by the 
Challenger, the results of the previous cruises of the 
Lightning, Porcupine, Knight Errant, and Triton are 
also detailed, and the material has been further increased 
by a collection made at Japan by Dr. Doderlein. 

The Hexactinellids are those forms of the Sponges in 
which the siliceous spicules belong to the triaxial type. 
Omitting the eighteenth century reference to a Sponge 
belonging to the genus Dactylocalyx, Dr. Gray was the 
first in the present century to describe some peculiar 
“ glass rope-like” structures in the British Museum under 
the name of Hyalonema; though without recognizing 
until long afterwards their real affinities. This was in 
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1832, and inghe following year Quoy and Gaimard figured 
and described their A/cyonellum speciosum. V)uring the 
next twenty years only five more species were added to 
the list, the beautiful Euplectella aspergillum, Owen, being 
the most remarkable of these. The last twenty-five 

ars have, hoytver, witnessed an ever-adyancing pro- 
gress in our knowledge of these Sponges, thanks to 
the labours of Gray, Bowerbank, Wyville Thomson, 
Schmidt, K@nt, Carter, Marshall, Sollas, and, above 
all, of Zittel, which® labours have now culminated in 
the present Report. 

It is scarcely to be wondered at that the beautiful 
glassy frame-work and the charmingly diversified spicules 
which form ther “skeletons” have always attracted 
attention to these Sponges—an attraction that will be 
~ greatly intensified by the,publication of this volume. 

The Report opens with a general historical introduction, 
and then passes on to details of the forms and struc- 
tures to be met with in the group: herein we find the 
nomenclature adopted for the spicules. Thus is followed 
by the description of the genera and species, It is 
pleasant to find in the synonymy and specific details that 
great pains have been taken to mention the work of all 
previous labourers in the field, and the author shows a due 
and kindly appreciation of what has been done by those 
who%ften had but httle light to guide them on their way. 

It 18 not easy to give any analysis of so elaborate a 
memoir, in which twenty new genera and sixty-five new 
species are described ; while with scarcely an exception 
the numerous species already described are not only 
alluded to, but many fresh details are given about 
them. When it is recollected that but fourteen years 
ago only thirty species of this group of Sponges were 
known, the progress of our knowledge of them, it will be 
recognized, has been great. 

These Sponges seem to be widely distributed in all the 
oceans ; the largest number of forms —fifty-seven— be:ng 
found in the Pacific Ocean; next comes the Atlantic 
Ocean, in which twenty-four species were found; while 
only sixteen were found in the South Indian Ocean; but 
it must not be forgotten that the South Indian Ocean has 
been very slightly investigated. 

As to the bathymetrical distribution of the [lexactinel- 
lda, they would appear to be met with in depths of 


« between 95 and 3000 fathoms, being more numerous be- 


tween the depths of roo and goo fathoms, decreasing 
somewhat between those of 900 and 2500 fathoms, and 
again markedly diminishing between the depths of 2509 
and 3000 fathoms, while below this depth no Hexactinel- 
lida Sponges have been found. Euplectellids seem to 
have a wide range, being met with at the moderate depth 
of 95 fathoms, and then being pretty evenly distnbuted 
down to a depth of 2750 fathoms, The four species of 
the new genus Holascus frequent great depths, varying 
from 1375 to 2650 fathoms. The maximum depth as yet 
known for any of these Sponges is that of 2900 fathoms, 
at which depth Bathydorus fimbriatus was found in the 
middle of the North Pacific Ocean. 

It would be obviously impossible to give even a brief 
summary of the very :emarkable new forms described in 
this splendid memoir of Prof. Schulze, and it is difficult to 
convey a correct notion of the beauty of the illustrations 
forming the large atlas of plates which accompanies the 
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text. The diagnoses of the genera and the descriptions 
of the species are what one would expect from the well- 
known skill of the author. 

We do not altogether agree with him when he writes 
that, “after a detailed investigation of a group of ani- 
mals, rt is incumbent on every naturalist who accepts the 
evolution theory to attempt the appreciation of his results 
in their relition to the phylogeny of the group.” Look- 
ing at his array of facts,13 it not possible for the thought- 
ful worker to bear in mind the incompleteness of the 
phylogenic record, and reverently to wait for more light? 
There may be nothing to object to in the stately genea- 
logical tree of the Hexactinellida represented on p. 493, 
but is it not built up on but an incomplete and scanty 
framework ? 

One departure in this Report from the ordinary custom 
in the description of species we notice with regret-—viz. 
that there 1s no synonymic list affixed to the species, 
neither are we referred, ın connection with each form, to 
the place or places where it has been previously described. 
It seems scarcely necessary to point out the inconveniences 
attending such a style, or the great uncertainty it may on 
occasions give rise to. The volume opens at the descrip- 
tion of Rosella antarctica, Carter. To find where it was 
first described by Mr. Carter we are obliged to refer to 
the synonymy affixed to the diagnosis of the genus; but 
here we get no certain information as to how many of the 
quotations given refer to this species ; an1 this is of course 
much more confusing when we come to investigate a 
genus abounding with species, hke, far example, Hyalo- 
nema. Indeed, by this method an author is very apt to 
overlook the fact that several writers may refer to the 
same species under quite different names, and a curious 
case of this nature, we suspect, occurs under, Hyalonema. 
Dr. Gray. wrongly trusting to a Museum label, replaced 
the name //yalonema sieboldii, which he had given to the 
first known species of this genus in 1835, by that of A. 
mirabile, under the impression that he had so named it 
in the “ Synopsis of the Contents of the British Museum,” 
1832 (mispiinted 1830), the year he had got the analysis 
of its glassy fibres from Mr. Pearsall. Depending 
on the accuracy of Dr. Gray, many authors referred to 
the species under this latter name ; and fuither, for some 
time after the discovery of the Setubal species by. Prof. 
Barboza du Bocage, this species, now known as H. lusi- 
fanicum, passed as the same species as H. mirabile H, 
sieboldii. Even from the details given by Prof. Schulze, 
this seems clear; but in the description of Bocage’s species 
(p 225) no synonymic,list is given, and not only does the 
before mentioned fact not appear, but we find A. lusitani-. 
cum placed among: those specics “the upper end of 
which was not sufficiently preserved for deciding the 
question whether there is, a sieve-plate or not.” Itt is 
added that “ neither on this specimen (the.one figured in 
the Proc. Zool. Soc. Lond.) nor on others which Bocage 
afterwards obtained from the. same locality could any 
portion of the sponge body be detected.” But on p. 186 
we find it stated that Z7. lusitanicum had been dredged 
from a depth of 480 fathoms south-west of Setubal,“ bear- 
ing a sponge body with several oscular openings”; and 
again on the same page that among the Hyaléftema found 
off the coast of Portugal by Barboza du- Bocage and 
others, and ramed A? mirabile, there was one specimen 
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with an oval cup-shaped body about -8 inches in ength 
and 4 inches in breadth, with a sieve-net on the upper 
truncated surface of the sponge body, extending evenly 
over the oscular opening and over the layer of the 
“ spiculate cruciform spicules” in the net beams. We 
may further add that there were to be found ın the Museum 
at Lisbon nearly a dozen specimens of Hyalonema which 
were taken at Setubal. “Most of them were preserved 
in spirits of wine; they were certainly the very finest 
collection of this remarkable Sponge in Europe. The 
largest had a stem about 18 inches in height ; there were 
no parasites of any kind on it, and it was furnished with 
a sponge mass some 8 inches in diameter, and nearly as 
much in height. A second specimen was very curious, 
for here two apparently distinct individuals had become 
matted together: the two glass ropes were interlaced, and 
the two sponge masses had grown together” (Proc. 
Dublin Nat. Hist. Soc., vol. v., 1869). It would have 
been most important to have had the opinion of such an 
authority as Prof. Schulze as to whether all these speci- 
mens from Setubal are referable to Bocage’s species ; and 
whether, as we venture to think, Marshall’s Æ. thomsoni 
may not be only a well-marked variety thereof. It is 
possible that by thus calling attention to the subject we 
may yet learn more of the treasures of the Museum of 
Lisbon, and nothing in these remarks can in the very 
slightest degree detract from the merits and importance 
of this splendid contribution to our knowledge of the 
vitreous Sponges. E. P. W. 





THE FERN-ALLIES. 


Hand-book of the Fern-Allies: A Synopsis of the Genera 
and Species of the Natural Orders Equisetaceæ, Lyco- 
podiacea, Selaginellacea, Rhtzocarfea. By J. G. Baker, 
F.R.S., F.LS., First-Assistant in the Herbarium of the 
Royal Gardens, Kew. (London : George Bell and Sons, 
York Street, Covent Garden, 1887.) 


AS the author states in the preface, “The present Hand- 
book is planned upon the same lines as Hooker and 
Baker’s ‘ Synopsis Filicum,’ and the two, taken in connec- 
tion, cover the whole series of the Vascular Cryptogamia.” 
The total number of species described in the “ Hand-book”’ 
is 566, and as we may now place the number of known ferns 
at about 3000, the fern-allies may be taken to represent 
about one-seventh of the recent Vascular Cryptogams. The 
fern-allies include only eleven genera, and about four-fifths 
of the species belong to the two genera Selaginella (335 
species) and Lycopoditm (94 species), The eleven genera 
are placed by Mr.,,Bakéi* in-four “natural orders,’ 
while the Filices form,a fifth : three of these, Filices, Equi. 
setaceæ, and Lycopodiacezz, being 1sosporous ; and two, 
Selaginellacez and Rhizocarpez, being heterosporous. In 
this way the relationship of the Rhizocarpez to the ferns is 
quite lost sight of ; the Selaginellas and Lycopods are separ- 
ated more widely than is desirable, and no place is left for 
the fossil heterosporous Equisetinæ. The arrangement 
adopted by Mr, Baker is.very good for herbarium work ; 
but for classificatory purposes it ignores certain palzonto- 
logical facts which we cannot at the present day afford to 
overlook. Mr. Baker,-however, does not deal with the fossil 
pes, and now that we have such a complete account of the 
recent forms, let iis hope that before long weemay have as 





complete a synopsis of the fossil forms; 4 work which® 
would be of the greatest interest and importance 

In regard to the geographical distribution of the fern- 
allies it is interesting to notice that Equisetum, Isoetes, 
and Pilularia predominate in the North Temperate Zone. 
Lycopodium, Psilotum, Selaginella, « Salvina, va 
Marsilea are emmently tropical ; and” Phylloglossum 
is peculiar to the South Temperate Zone. Like the ferns, 
the fern-allies are best developed in the Tr@pics; and in 
the Tropics we also find the greatest number of peculiar 
species. Thus, out of the 566 species, 484 are met with 
in the Tropics of the Old and New World; and no less 
than 402, or 83 per cent, of these are peculiar to the 
Tropics. As with the ferns so also with the fern-allies, 
tropical America is richest in species, including 237 
species, of which 212 are peculiar. The Southern 
Temperate Zone yields only 83 species, of whidh 42, or 
51 per cent., are peculiar, the fern-allies being thus much 
less numerous than the ferns in the southern flora. In the 
North Temperate Zone 150 species are met with, and of 
these 48, or 32 per cent, are peculiar. The North 
Temperate Zone 1s thus, like the South, deficient in fern- 
alhes as compared with ferns, and this is apparently due 
to the small number of fern-allies as yet reported from 
temperate Asia. Only 6 species occur in the Frigid Zone, 
and, like the ferns, represent about 1 per cent. of the whode, 
none of the species being peculiar. 

Itis difficult to realize the amount of Jabour and research 
that must have been spent upon the production of this 
book ; but anyone who has attempted to study the genus 
Selaginella will appreciate the masterly; manner in which 
Mr. Baker has dealt with the 335 species of the genus, 
more than one-fourth of which he has himself described 
for the first time. Most of the species of Selaginellaceze 
and Rhizocarpez have been described by Mr. Baker in 
his papers on the subject which have appeared from time 
to time, since 1883, in the Journal of Botany, but several 
new species are described in “ Fern-Allies” for the first 
time, recent additions to the rich treasures of Kew. It 1s 
to be regretted that Mr. Baker does not more particularly 
refer to his papers in the Journal of Botany, and it is 
hard to understand why, in the descriptions of Marstlea 
concinna and M. condensata, he has omitted the references 
to the Journal of Botany, 1886, pp. 179 and g81 respectively. 
Then in transferring the matter from the Journal of , 
Botany he has altogether dropped out the habitat of Azofla 
nilotica. There are also in the book not a few misprints, 
and a want of care 1s shown in numbering and lettering 
the sections of Selaginella. The index is also not quite up 
to the mark, as in Afarsilea, with numerous synonyms 
omitted, and the misprints in Pilularia and Psilotum. 
As the index of the “Synopsis Filicum” was published 
separately as a catalogue of ferns, we may perhaps be 
permitted to express a hope that this index will not be so 
published until it ıs carefully revised. All that ıs wanting, 
however, ıs only a litle more careful editing, and the few 
faults in no way detract from the sterling value of the 
work. 

As the only modern synopsis of the group, it is a work 
that must bein the hands of every botanist who deals with 
the Vascular Cryptogams, and ıt will be a lasting monu- 
ment to Mr. Baker’s critical accuracy and great power of 
dealing with a difficult set of plants. W. R. McNas. 
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e OUR BOOK SHELF. 


The Sailor's Sky Interpreter. By S. R. Elson. (Calcutta : 
Thacker, Spink, and Co., 1879) 


THIS ligtle book, which is written in verse, is a practical 
torm guide, dealing especially with the October cyclones 
the Bay of Bengal Many years of experience as pilot 
in the dangerous waters of the bay have made the author 
familiar with the phenomena of the weather in this 
part of the gvorld. The details convey many a hint to 
students of Nature, and above all to navigators interested 
in the very violent sforms which occur periodically at the 
change of the monsoons, and more especially about 
October at the close of the summer monsoon, The con- 
cluding stanza deals with the rules for avoiding the centre 
of a cyclone, and on this head the advice is both good and 
sound, and is at the same time put ina very concise form 
Sailors are very familiar with rhymes for the “ Rules of 
the Road,” but we can scarcely hope that the author’s verse 
will bé similarly mastered and remembered. Probably 
the author himself never contemplated such a use of his 
work ; but yet there are couplets and triplets of Admiral 
FitzRoy’s which have lived for a quarter of a century, and 
are still valuable aids. In the last volume of the “ Indian 
Meteorological Memoirs ” full credit is given to Mr. Elson 
for his valuable observations on the False Point cyclone, 
and especial mention is made of the high value of his 
observations bearing on the movement of the clouds. 
The author possesses just that local knowledge which 
p recent issue of the “ Fishery Barometer Manual” 
the Meteorological Office lamented the want of among 
its observers around our coasts for the further perfecting 
of our “ Weather Forecasts ;” and in the twenty stanzas 
which he has written he has pithily handed down his 
experiences for the benefit of his fellow-sailors. 


Austral Africa. By John Mackenzie. Two Vols. 
(London: Sampson Low, 1887.) 


THIS work, written by one who understands his subject 
thoroughly, ought to be cordially welcomed by all who 
have given any attention to the questions which have 
caused, during the Jast few years, so much trouble in 
South Africa. Mr. Mackenzie is convinced that these 
questions are not nearly so complicated and difficult as 
they are generally believed to be, and he has taken great 

ains to expound clearly and forcibly the policy which, 
in his opinion, would open up new markets for our com- 
merce in South Afnca, and secure the highest and best 
interests of the natives. The book is addressed rather 
to politicians than to persons interested in science, but 
students of the early forms of social institutions will find 
some stateménts worthy of their attention ım Mr. Mac- 
kenzie’s account of those native tnbes with which he 
himself has come into contact. Archzologists will be 
interested, too, in what he has to say about the remark- 
able stone structures which are found over an extensive 
district to the east and north-east of Shoshong. These 
buildings, in the neighbourhood of which are the remains 
of ancient gold-mines, he compaies with Persian towers 
of refuge and with the ancient round towers of Ireland 
and Britain. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts, No notice is taken of anonymous 
Comnitinications, 


Medical Education at Oxford. 


THE problem, how far the older Universities should under- 
take special training for the professions, is fast finding its own 
solution, A degree is no longer any evidence that its possessor 
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has been through any course of wide general culture preparatory 
to his technical education. Recent legislation, both at Oxford 
and Cambridge, has all tended in the direction of enabling the 
undergraduate to specialize at the earliest possible point in his 
career. Whether advisable or not, some such movement seemed 
inevitable if, in the midst of the daily increasing pressure of 
competition, the Universities were to retain any hold on the 
educational development of the country. Even Prof. Freeman’s 
articles in the Contemporary Review are marked by a tone of 
querulous despair, rather than by any hope that the tide of in- 
novation may be checked. For knowledge as a luxury or an 
ornament there is neither Jeisure nor inclination. Cambridge 
was the first to yield ; but the multitudinous statutes which are 
every day promulgated at Oxford prove that the latter University 
1s eagerly hurrying along the same path. New schools, new 
Boaids of Faculties have been established ; old restrictions have 
been removed Large sums of money have been expended on 
new buildings, in which new professors may give instruction in 
arts and sciences unheard of by the last generation. All this has 
been done in order that the student mary proceed as ily as 
possible to those special researches which aie to armi him for the 
battle of life. 

The ordinaty cuniculum at Oxford is now so modified and 
subdivided that a Bachelor of Arts may have no more extensive 
general education than that smattering of school-boy snowledge 
required for the examination called Responsions. It is hardly 
realized by those who are chiefly responsible for this move- 
ment how much the whole life of the University must be 
altered by so radical a change in its methods and its aims. The 
statute-book, indeed, 1s in such a state of chaos that there are 
few, even among the officials, who can unravel the intricacies of 
any one Faculty. In the department of medicine an attempt 
has recently been made, in a pamphlet issued by the Clarendon 
Press, to afford concise and accuiate information to the hitherto 
bewildered undergraduate. By means of this publication it is 
possible to trace out the curriculum of an Oxford medical student 
and to contrast the present with the older system of education. 
Responsions, or some equivalent test, can be passed while the 
candidate is still at school, and at the same time he can take an 
extra subject which will exempt him fiom the First Public Ex- 
amipation. After reaching the University, only an elementary 
pass examination in divinity will stand between him and his 
scientific work IIe may then give himself up to preparation 
for one of the Honour Schools of natural science. For this he 
will bave to pa-s various ‘ preliminaries,” for which there are 
schedules of alu ning proportions. Physiology and chemistry 
are suggested as the most suitable schools, as by their means 
exemption 1s gained from portions, of the First M.B. Whichever 
he may select, two years of the most severe application are 
necessary in order to gain a satisfactory position m the Class 
List. He will then, in his third or fourth year, be enabled to 
take his B.A. degree The study of human anatomy will next 
absorb his energies. The amplest opportunities are now afforded 
to those who desire to take up this subject while residing at 
Oxford. The ideal candidate depicted in this pamphlet is sup- 

osed to spend but one academical year in this depaitment. 
ixtraoidinary, indeed, must be the powers of the teacher who 
could impart, and of the pupil who could receive, a sufficiently 
deep impression of so important a science in so briet a time. 


After the first examination for the M B., residence in Oxford 


would come to an end, and the student would migrate probably 
to London. With everything in his favour he might be able to 
obtain his degree in six or seven yeais from the date of his 
matriculation, There aye.gthersavays in which the course of 
study might be arranged, but the details‘aie of small consequence, 
It matters little to the public whether the degree can be 
obtained in five yeais or seven. In either case the professional 
acquirements will be above ‘the average, The emimence of the 
examines and the reputation of the University will be a suff- 
cient pinrantee that tests are applied of sufficient stringency to 
exclude the ignorant and incompetent. It 1s well, however, 
that the real state of affairs should be fairly recognized and 
understood by thore who have been accustomed to attribute 
some special virtues to a University degree. It is important 
also to consider whether in leaving the older methods and 
yielding, however reluctantly, to ~the pressure of the hour, a 
ietrograde step has not Been taken in the history of medical 
education, It is always a loss when something even distantly 
approaching to an ideal js degraded ,to the level of every-day 
life. ra 

The olde? Oxford system, if antiquated and imperfect, hid 
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at least arms of a high and noble chaiacter—aims which conid 
not fail to have an elevating effect on those by whom they 
were entertained. In former times to have taken a degree in 
aits, as a necessary preliminary to the beginning of a student’s 
purely professional career, may not have meant, and, as a matter 
of fact, did not in the majority of cases mean, any very high 
standard of learning or culture. It did, however, carry with it 
some inestimable avantages which can neve: be attained under 
the existing system of specialization. It meant that a young man, 
while his mind was still plastic to all surrounditig influences, was 
brought into contact with and jomed in the same pursuits as fellow- 
students whose tastes would lead them to different pleasures, and 
whose circumstances would lead them to a vanety of destina- 
tions. The physician or suigeon of the future became the com- 

amon of those who were afterwaids to become clergymen, 

airsters, or schoolmasters He ead the same books, played 
the same games, belonged to the same clubs, In this way, how- 
eve: little actual knowledge he may have acquired, he gamed an 
invaluable acquaintance with men’s lives and habits. He formed 
friendships with men destmed to follow very different careers. 
These associations could not fail to be of the grentest value to 
him in the pursuit of his special profession I do not mean 
mere monetary advantage, but that denved fiom intercourse 
with men in other walks of life—that interchange of ideas so 
necestaly toa healthy mind. Such a traininy must have been 
beneficial to all, but to the student of medicine it was an incal- 
culable boon, Much of hus success and much of the good he 
can hope to do depend on an intimate knowledge of mankind. 
Without that, no matter how highly trained he may be as a man 
of science, his acquiiements will be of little avail, and his skill ' 
can never be used to the highest purpose 

How is the existing system likely to work in this direction ? | 

The student is advised and encouraged to enter at once on his 
special pursuits. He 1s to apply himself without delay to scien- 
ufic study, associated with men hke himself, plodding along the 
same track, If he aims at taking honouts in natuial science, he 
must curtail his exercise to the limits of a shoit ‘constitutional? | 
and cut himself off from the common pleasures of the cricket- 
field and the river. is very social gatherings tend to consi-t 
more and more exclusively of men working in his own depart- } 
ment. The Union and other such Clubs are given up for 
scientific Societies, where he thinks he can combine business ! 
with amusement. Such a life can hardly fail to narrow the most 
sympathetic mind, to hampe: and confine the most command- 
ing intellect ; it is most unlikely to turn out a practitioner 
of the highest and most useful type. To hve ina clique where 
priggishness is fostered by the worst kind of mutual admiration 
is hardly the ideal of University education, Fortunately the 
cuiriculum indicated in the pamphlet to which I have referred 1s 
not compulsory, and an intending medical student might not be 
altogether unwise if he decided to pass the first three years of 
his career in the ordinary pursuits of the University before turnmg 
his attention to more technical studies Even the delay of a 
pe or two would be more than counterbalanced to some by the 

enefits which such a course would undoubtedly confer. 

Oxford. 
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„Migration of Swallows along the Southern Coast. 


THE following notes were made by me during a short stay at | 
Lulworth, twelve miles east of Weymouth, fiom September 16 
to 26, They may be of interest to some of your 1eaders, as I 
have not been able to find the facts I observed recorded in any 
wok on Buush birds. - 

When I anived at Lulworth on the 16th, swallows and house- 
martins were about, but in no great numbers, On the roth, in 
the comse of a walk, I observed a few swallows apparently 
moving eastwards ; and this caused me to spend the next morn- 
ing on the top of a high and narrow ridge of down (Bindon Ih), 
ranning parellel with the sea—an admirable position for observa- 
tion, as the movements of all birds were discernible from it at a 
long distance. The wind was east-north-east, and the ur cold 
and very clear. 

In half-an-hour it became clear to me that a general migration 
of swallows and martins was taking place along the coast in an 
easterly diection. Thean would be thick with buds over my 
head for two oi three minutes; then for a considerable interval 
hadly a bird wouid be visible. An ordinary glance at these 
dense parties was not enough to piove that they were travelling, 
osto show in which direction they were going ; byt by keeping 








the eye steadily upon them for some little times and bringing” 
the field-glass to bear on them when the eye failed, it became 
obvious that they were going east at a steady rate of speed, and. 
apparently following the long «pine of chalk down on which I 
stood, which eatends from near Weymouth as far gs Poole 
Harbour, The migration on tbis large scale lasted dung the 
whole of that morning; in the afternoon tke parties did n 
seem so large. ° 

The next day (the zist) a strong east wind was blowing, and 
the biids were not travelling high in air, but creeping steadily 
along the flanks of the down, and on the lowe®ground north 
and south of it, They were continually tacking, but every 
individual that I followed with my glass was moving swiftly 
towards the east. ‘Those that were on the southern or seaward. 
side of the down would come upon the sea*at one point where 
the coast turns sharply northwards for a short distance: they 
dad not attempt, however, to leave the land, but turned north- 
wards with the coast, and pursued their way along the heights. 
On the 22nd and 23rd the same thing went on, but the numbers 
of the birds seemed to diminish, and they no longer went in 
parties that were plainly discernible. AJ] this tıme ther® were n 
very few stationary swallows in one or two warm corners by the 
seaside, 

From Dorset I went to Devonshire on the 26th. At Credilon 
and at Bideford (both warm and sheltered towns), I did not see 
a dozen swallows or martins in the course of a week; but I 
learnt that they had gathered for departure a few days before. 
T have since been informed that the gatherings had been noticed 
in Cornwall in the first week of the month. I infer that the 
migration I saw at Lulwerth was that of the extreme West of 
England birds, who were proceeding along the coast to the 

omt at which they cross the Channel. I should be glad to 
ee where that point is. ee. 

I had ieason to believe that one or two other species were 
moving up iegulaily im the same direction. The well known 
migration of the pied wagtail was apparently over; but the 
large numter of gray wagtails in a district almost destitute of 
wate: was veiy striking, and, as far as I could see, these also 
were passing eastwards, But I hope to make fiu ther observations 
next year. 

I may add that, on returning to my home in Oxfordshire in the 
first week of October, I found swallows and maitins passing 
ova my village in parties during the earlier hours of each day ; 
but, owing to the want of a convenient elevated position for 
watching, 1t was much more difficult to follow their movements 
than it had been at Lulworth. W. WARDE FOWLER. 





Swifts, 


THOUGH I cannot add anything to the interesting and valuable 
evidence given by your correspondent, in your last issue, with 
regad to swifts remamming on the wing dunng the daik hours of 
a summer night, it reminds me of a most beautiful exhuibi- 
tion of their flight which I witnessed at Moscow this last 
summer. It was on August 2, as the last rays of the setting 
sun were lighting up the domes and cupolas of that wonderful 
city, which we gazed upon from the heights of the Kremlin for 
the first time, that we noticed hundreds of these birds wheeling 
round their summits or darting hither and thither in every direc- 
tion, At the same time the matchless Russian bells were peal- 
ing forth from every bell tower in honour of the Empvess’s 
birthday, which was to be celebrated on the morrow, and it was 
surely difficult to believe that the swifts were not revelling in the 
music like ourselves, especially as I cannot remembei ever seeing 
them again in such numbeis, though our visit to Moscow was 
prolonged for ten days, and we fequently visited the Kremlin at 
the same how. E. Brown. 

Further Baton, Cirencester, October 29. 





Hughes’s Induction Balance. 


Tu points noted by Mr. Cook on page 605 (vol. xxxvi.), are 
merely the well-known facts that a magnetic body has most 
effect when presented to the coils end-ways, # e. with its greatest 
dimension along their axis, whereas a substance which acts mainly 
by conduction has most effect when presented flat- ways, or parallel 
to their face. Any possible effect due to diamagnetism is far too 
small to be thus easily noticed. OLIVER J. LODGE. 
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The Kfynnon Beuno and Cae Gwyn Caves. 


I THINK ıt would be well for geologists and anthropologists to 
allow the age of the deposits and stone instruments fouad at 
these caves to remain an open question for the present. At 
present g have had no opportunity of seeing any papers on the 
subject, and I know of no opinions other than the one expressed 

y Dr. Hicks, NATURE, vol. xxxvi. p. 599 I am how- 
ever fairly well*acquainted with the glacial deposits of North 
Wales and with Paleolithic implements, and I have seen the 
caves and the tools found at and in them. My quite unbiased 
opinion is will so remain,—unless I get very convincing 
proof to the contrary,-#that the diift at the caves has been with- 
out doabt relaid ; and is no more a true glacial deposit than the 
valley vels of the Thames. As for the tools—one in the 
British Museum (South Kensington), and one in Denbighshire— 
they belong to the very /atest of Palccolithic times, and might be 
ped for Neolithic ; the Denbighshne example seen by me 13 a 
znife-flake with fine secondary chipping up one edge. 

Dunstable. WORTHINGTON G. SMITH, 
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SYNTHESIS OF GLUCOSE. 


NOTHER important acquisition to our store of 
knowledge has recently been made. Glucose, com- 
monly called grape-sugar, has been artificially prepared 
by Drs. Emil Fischer and Julius Tafel in the chemical 
laboratory of the University of Wurzburg. This happy 
achievement, which ıs announced in the number of the 
Berichte just received, is one which has long been looked 
forward to, and which cannot fail to give deep satisfaction 
ip ghemical circles all over the world. Asis generally the 
case in syntheses of this description, not only has the sugar 
itself been actually prepared, but, what is at least quite as 
important, considerable light has been thrown upon that 
much-discussed question~-the constitution of sugars. A 
most remarkable, and yet only to be expected, attribute 
of this artificial sugar is that it is found to be entirely in- 
capable of rotating a beam of polarized hght. Asis well 
known, there are several naturally-occurring varieties of 
glucose, all of which may be expressed by the same 
empirical constitution C,H,,O,. and all possessing the 
power of rotating the plane of polarization: dextrose, or 
grape-sugar, the best-known of these varieties, as its 
name implies deviates the plane of polarization to the 
right, as do several other less important varieties; while 
lavulose, or fiuit-sugar, rotates the plane tothe left. But 
in artificially preparing a glucose of the composition 
CHO there 15 just as much tendency for one kind to 
be formed as another, and the probability is that both 
dextro and levo are simultaneously formed, and thus 
neutralize each other, producing a totally mactive mixture. 
It may be that, as ın the case of racemic acid, the two 
kinds are formed side by side and neutralize each other 
in the solution ; or it may even be that, as is the case 
with truly inactive tartaric acid, there is a true neutraliza- 
tion within the molecule itself; which of these hypotheses 
is correct 1s a question for further work to decide 
The substance employed as the base of operations was 
acrolein, CH,x—CH—CHO, the aldehyde derived by oxida- 
tion of allyl alcoho] The acrolein was first converted to 
its dibromide, CH,Br. CHBr. CHO, which was then 
treated with cold baryta water, whereupon the bromine 
was removed by the barium leaving the artificial sugar in 
solution The real difficulty was found to be in the isola- 
tion of the sugar, but this was eventually overcome by 
the use of phenyl hydrazine, Cels. NH. NH, which 
forms a lrydrazine compound of the formula C,,H,,N,O 
with the new sugar, very similar to the compounds formed 
by phenyl hydrazine with ordinary dextrose and lavulose. 
Be wee hydrazine compound was then found to yield 
by reduction a base CgH,,NO,, which, on treatment with 
nitrous acid, parted with its nitrogen and left a syrupy 
substance, possessing all the properties of sugars, and 
distinguished only from ordinary grape-sugar by its optical 
Inactivity. 
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The actual operations were performed briefly as 
follows :— 

Seventy-five grammes of pure crystallized barium 
hydrate were dissolved in a little over a htre of water, 
and 50 grammes of previously redistilled acrolein dibromide 
added drop by drop, the flask being continuously agitate¢, 
surrounded by ice-cold water, for about an hour. In a 
similar manner eight successive quantities were treated 
until in all about joo grammes of acrolein dibromide had 
been converted into sugar. These eight separate portions 
were then mixed, slightly acidified with sulphuric acid, 
and the barium precipitated with a solution of sodium 
sulphate. After removal of all the banum by filtration 
the solution was neutralized with soda and evaporated 
down to 14 litres. On cooling, a solution of 50 grammes 
of the hydrochloride of phenyl hydrazine and 50 grammes 
of crystallized sodium acetate in 100 cubic centimetres of 
water were added ; after standing twelve hours a reddish- 
brown resin separated out and was removed by filtration. 
150 grammes more of phenyl hydrazine hydrochloride 
and the same quantity of sodium acetate were then 
added, and the solution warmed upon a water-bath ; 
after again standing some time the solution became 
turbid, and in course of four hours a dark-coloured pre- 
cipitate, partly crystalline and partly resinous, separated 
out. After washing and drying, and subsequent agitation 
with ether and trituration with alcohol to remove organic 
impurities, and extraction of the inorganic salts by hot 
water, the phenyl hydrazine compound was finally 
isolated. 

Analysis of the recrystallized compound indicates that 
its composition 1s CjgHesN,O,, and its properties are 
very similar to those of the phenyl hydrazine compound 
of ordinary grape-sugar, the melting-points of the two 
bodies being identical, 205°C. It is almost insoluble in 
water, ether, and benzene, and only with difficulty soluble 
in hot alcohol ; it 1s more soluble in glacial acetic acid, 
but the solution soon becomes dark red. It crystallizes 
from hot alcohol in pretty little pnsm aggregates, while 
the ordinary grape-sugar compound crystallizes in 
spherical aggregates of fine needles. It is further dis- 
tinguished from the latter compound inasmuch as a layer 
20 cubic centimetres thick, is without action upon a beam 
of polarized light. 

When reduced by means of zinc dust and acetic acid, 
a base was produced analogous to the one formed by the 
reduction of the corresponding phenyl hydrazine com- 
pound of grape-sugar. This base was difficult to 1solate, 
owing to the non-crystallizable nature of its acetate; the 
fact was fortunately discovered, however, that its oxalate 
was crystalline, and readily obtamed pure. Hence its 
analysis has been effected, and the numbers found point 
to the composition (CgH,;NO,),.C,H,0, This base 
reduces Febling's solution strongly on warming, and with 
phenyl hydrazine regenerates the parent compound’; but, 
once again, is optically inactive. 

Finally, by the action of mitrous acid, nitrogen at once 
began to be evolved, and when the evolution ceased the 
liquid was neutralized with soda, evaporated tn vacuo, 
and the residue extracted with alcohol On evaporation 
of the alcohol the sugai was left as a bright brown syrup, 
free from nitrogen and ash, of sweet taste, and capable of 
instantly reducing Fehling’s solution. 

Up to the present time two hypotheses as to the con- 
stitution of sugars have pretty evenly balanced each 
other. According to one, sugars are considered, in virtue 
of their power of reducing ammoniacal silver solutions, 
as aldehydes containing also alcohol groups; on these 
lines grape-sugar would be formulated, CH,H— 
(CHOH),—CHO. But it has since been shown that 
the property of reducing ammoniacal silver solutions 
is not confined to aldehydes, for the series of bodies 
known as ketone alcohols also possess it; hence grape- 
sugar may, also be wntten CHOH- (CHOH);—CO— 
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CH,OH. Both theories account for most of the hitherto 
known reactions of the glucoses, hence the matter has 
remained an open question. Drs. Fischer and Tafel, 
however, consider that their synthesis from acrolein, 
which is itself an aldehyde, points to the probability of 
the former hypothesis being the correct one. The action 
of baryta water upon the dibromide evidently causes a 
simple exchange of bromine for hydroxyl, and the first 
product of the reaction is almost as certainly glycerine 
aldehyde, CH,JOH—CHOH—CHO. This latter sub- 
stance, however, appears to polymerize at once. under 
the influence of the baryta water into sugar, two mole- 
cules of glycerine aldehyde uniting to form a molecule of 
glucose. 

In consideration of the fact of its derivation from 
acrolein, the name acrose has been applied to the sugar 
which has been, with so much skill and steady determi- 
nation, synthetically formed and isolated ; and there can 
be no doubt that this name will stand as a memento of 
the progress made in organic chemistry during the year 
1887. A. E. Turron, 





MODERN VIEWS OF ELECTRICITY. 
PART If—CouRRENT ELECTRICITY (continued). 
IV. 

Electrical Inertia. 


ETURNING now to the general case of conduction, 
without regard to the special manner of it, we must 
notice that, 1f a current of electricity is anything of the 
nature of a material flow, there would probably be a certain 
amount of inertia connected with it, so that to start a 
current#with a finite force would take a little time; and 
the stoppage of a current would also have either to 
be gradual or else violent. It is well known that if 
water 1s stagnant in a pipe it cannot be quite suddenly 
set in motion; and again, if it be in motion, it 
can only be suddenly stopped by the exercise of very con- 
siderable force, which Jars and sometimes bursts the 
pipe. This impetus of running water is utilized in the 
water-ram. It must naturally occur, therefore, to ask 
whether any analogous phenomena are experienced with 
electricity ; and -the answer is, they certainly are. A 
current does not start instantaneously: it takes a certain 
time—often very short—to rise to its full strength; and 
when started it tends to persist, so that if its circuit be 
suddenly broken, it refuses to stop quite suddenly, and 
bursts through the mtroduced insulating partition with 
violence and heat. It is this ram or impetus of the 
electric current which causes the spark seen on breaking 
a circuit; and the more sudden the breakage the more 
violent 1s the spark apt to be. 

The two effects—the delay at making circuit, and the 
momentum at breaking circuit—used to be called “ extra- 
current” effects, but they are now more commonly spoken 
of as manifestations of “self-induction.” 

We shall understand them better directly ; meanwhile 
they appear to be direct consequences of the inertia of 
electricity ; and certainly if electricity were a fluid pos- 
sessing inertia ıt would behave to a superficial observer 
just ın this way. 

But if an electric current really possessed inertia, as a 
stream of water does, ıt would exhibit itself not only by 
these effects but also mechanically. A conducting coil 
delicately suspended might experience a rotary kick every 
time a current was started or stopped init; and if a steady 
current were maintained in such a coil it should behave 
like a top or gyrostat, and resist any force tending to 
deflect its plane. 

Clerk Maxwell has carefully looked for this latter form 
of momentum effect, and found none. One may say, in 
fact, that nothing like momentum has yet been observed 


° + Continued from vol, xaavi. p. 585 . 
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in an electric current by any mechanical mode of examina-. 
tion. A coil or whirl of electricity does not Behave in the 
least like a top. 

Does this prove that a current has no momentum? By 
no means necessanly so. It might be taken as suggesting’ 
that an electric current consists really of two equal flows g” 
in contrary directions, so that mechanically they beurai” 
one another completely, while electricafly—z.e. in the 
phenomena of self-induction or extra-cunent—they add 
their effects. Or ıt may mean merely that the momentum 
1s too minute to be so observed, Or, n, the whole 
thing—the appearance of inertia in g»me experiments and 
the absence of ıt in others—may have to be explained in 
some altogether less simple manner, to which we will 
proceed to lead up. 


Condition of the Medium near a Circuit. 


So far we have considered the flow of electricity as a 
phenomenon occurring solely inside conductors ; just as 
the flow of water is a phenomenon occurring solely inside 
pipes. But a number of remarkable facts are known 
which completely negative this view of the matter. 
Something is no doubt passing along conductors when a 
current flows, but the disturbance is not confined to the 
conductor; on the contrary, it spreads more or less 
through all surrounding space. 

The facts which prove this have necessarily no 
hydraulic analogue but must be treated suorum generum, 
and they are as follows :— 

(1) A compass needle anywhere near an elegtrig 
current is permanently deflected so long as the current 
lasts. 

(2) Two electric currents attract or repel one another, 
according as they are in the same or opposite directions. 

(3) A circuit in which a current 1s flowing tends to 
enlarge itself so as to inclose the greatest possible area. 

(4) A circuit conveying a current in a magnetic field 
tends either to enlarge or to shrink or to turn half round 
according to the aspect it presents to the field. 

(5) Conductors in the neighbourhood of an electric 
circuit experience momentary electric disturbances every 
tıme the current 1s started or stopped or varied in strength. 

(6) The same thing happens even with a steady current 
if the distance between ıt and a conductor 1s made to 
vary. 
*(7) The effects of self-induction, or extra-currents, can 
be almost abolished by twisting the covered wire convey- 
ing the current ae A on itself, or even by layıng the 
direct and return wire side by side ; whereas they may be 
intensified by making the circuit inclose a large area, more 
by coiling it up tightly into close coil, and still more by 
putting a piece of iron inside the coil so formed. 

Nothing like any of these effects is observable with 
currents of water ; and they prove that the phenomena of 
the current, so far from being confined to the wire, 
spread out into space and affect bodies at a considerable 
distance. 

Nearly all this class of phenomena were discovered by 
Ampére and by Faraday, and were called by the latter 
“current-induction.” According to his view the dielectric 
medium round a conducting circuit is strained, and 
subject to stresses, just as is the same medium round an 
electrically charged body. The one is called an electro- 
static strain, the other an electro-magnetic or electro- 
kinetic strain. 

But whereas electrostatic phenomena occur solely in 
the medium—conductors being mere breaks in it, inter- 
rupters of its continuity, at whose surface charge-effects 
occur but whose substance is completely screened from 
disturbance—that is not the case with electro-kinetic 
phenomena. It would be just as erroneous to conceive 
electro-kinetic phenomena as occurring solely in the insu- 
lating medium as ıt would be to think of them as occurring 


| solely in the conducting wires, The fact 1s, they occur in 
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` both—not ogly at the surface of the wires like electrostatic 
effects, but all through their substance. This is proved 
by the fact that conductivity increases in simple proportion 
with sectional area ; it is also proved by every part of a 
conductpr getting hot ; and it is further proved in the case 


~i liquids by theır decomposition. 


But the equa]ty manifest facts of current attraction and 
current induction prove that the effect of the current 13 
felt throughout the surrounding medium as well, and that 
its intensity glepends on the nature of that medium; we 
are thus wholly prevented from ascribing the phenomenon 
of self-induction or &xtra-current to simple and straight- 
forward inertia of electricity in a wire like that of water 
in a pipe. 

We are thus brought face to face with another sugges- 
tion to account for these effects, viz this: Since the 
molecules of a dielectric are inseparably connected with 
electricity, and move with it, it is possible that electricity 
itself has no inertia at all, but that the inertia of the atoms 
of thé displaced dielectric confer upon it the appear- 
ance of inertia, Certainly they do sometimes confer 
upon it this appearance, as we see in the oscillatory 
discharge of a Leyden jar. Fora displaced thing to over- 
shoot its mean position and oscillate till it has expended 
all its energy, ıs a proceeding eminently characteristic of 
inertia ; and so, perhaps, the phenomena of self-induction 
are similarly, though not so simply, explicable. 

Further consideration of this difficult part of the 
subject is however best postponed to Part III, 


Energy of the Current. 


I have now called attention to the fact that the whole 
region surrounding a circuit is a field of force in which 
many of the most important properties of the current 
(the magnetic, to wit) manifest themselves. But directly 
we begin thus to attend to the whole space, and not only 
to the wires and battery, a very curious question arises. 
Are we to regard the current in a conductor as propelled 
by some sort of end-thrust, like water or air driven through 
a pipe by a piston or a fan, or are we to think of it as 
propelled by side forces, a sort of lateral drag, like water 
driven along a trough by a blast of air or by the vanes ot 
paddle-wheels dipping into it? Or, again, referring to 
~ the coid models, Figs. 5,6, and 13, were we night in pictur- 

ing the driving force of the battery as located and applied 
where shown in the diagrams, or ought we to have schemed 
some method for communicating the power of the battery 
by means of belts or other mechanism to a great number 
of points of the circuit? 

Prof. Poynting has shown that, on the principles 
developed by Maxwell, the latter of these alternatives, 
though apparently the more complicated, 1s the true one ; 
and he has calculated the actual paths by which the energy 
is transmitted from the battery to the various points of a 
circuit, for certain cases 

We must learn, then, to distinguish between the flow 
of electricity and the flow of electric exergy » they do not 
occur along the same paths. Hydraulic analogies, at 
least hydraulic analogies of a simple kind, break down 
here. When hydraulic power or steam power 1s conveyed 
along pipes, the fluid and its energy travel together. 
Work ıs done at one end of the tube in forcing in more 
water, and this is propagated along the tube and reappears 
at the distant end as the work of the piston. But in 
electricity itis not so. Electric energy is not to be re- 
garded as pumped in at one end of a conducting wire, and 
as exuding in equal quantities at the other. The electricity 
does indeed travel thus—whatever the travel of electricity 
may ultimately be found to mean—but the energy does 
not. The battery emits its energy, not to the wire direct, 
but to the surrounding medium; this is disturbed and 
strained, and propagates the strain on from point to point 
till it reaches the wire and is dissipated. This, Prof. 





Poynting would say, is the function of the wire: it is to 
dissipate the energy crowding into it from the medium, 
which else would take up a static state of strain and 
cease to transmit any more. It is by the continuous 
dissipation of the medium’s energy into heat that con- 
tinuous propagation is rendered possible. 

The energy of a dynamo does not therefore travel to a 
distant motor through the wires, but through the air. The 
energy of an Atlantic cable battery does not travel to 
America through the wire strands, but through the 
insulating sheath. This is a singular and apparently 
paradoxical view, yet ıt appears to be well founded. 

Think of a tram-car drawn by an underground rope, 
like those in the streets of Chicago or Hampstead Hull. 
A contact piece of iron O a Fol the bottom of the 
car and grips the moving rope, which is thus enabled to 
propel the car. How does the energy of the distant 
stationary engine reach thecar? V#d the rope and theiron 
connector, undoubtedly. They both have to be strong, 
and are lable to be broken by the transmitted stress. 

Next, think of an electric tram-car driven by means of a 
current taken up from an underground conductor, like 
that of Mr. Holroyd Snath at Manchester, or at the late 
Inventions Exhibition. A contact piece of wire rope 
protrudes from the bottom of the car and drags a little 
truck along the conductor, which is thus enabled to 
supply electricity to the electro-magnetic motor geared 
to the wheels. How does the energy of the distant 
dynamo reach the car in this case? ot vid the wire 
connector; not even vig the underground conductor. It 
travels from the distant dynamo through the general 
insulating medium between cable and earth, some little 
enters the conductor and is dissipated, but the great bulk 
flows on and converges upon the motor in the car, which 
ig thus propelled. All the energy of the conducting wire 
is dissipated and lost as heat: it ıs the energy of the 
ee medium which is really transmitted and 
utilized. 


Phenomena peculiar to a Starting, or Stopping, or 
Varying Current. 


There is a remarkable fact concerning electric currents 
of varying strength, which has been lately brought into 
prominence by the experimental skill of Prof. Hughes 
viz. that a current does not start or stop equally an 
simultaneously at all points in the section of a conductor, 
but starts at the outside first. This fact is naturally more 
noticeable with thick wires than with thin, and it is 
especially marked in zyon wires, for reasons which in 
Part III. will become apparent; but the general cause of 
it in ordinary copper wires can very easily be perceived 
in the light of the views of Prof. Poynting just mentioned. 

For, remember that a current in a wire is not pushed 
along by a force applied at its end, so as to be driven 
over obstacles by its own momentum combined with a 
wis a tergo; but itis urged along at every point of its 
course by a force just sufficient to make it overcome the 
resistance there, and no more, the force being applied 
to it through the medium of the dielectric in which the 
wire is immersed. A lateral force it 1s which propels the 
electricity ; and it naturally acts first on the outer layers 
of the wire or rod, only acting on the interior portions 
through the medium of the outside. 

To illustrate this matter further, rotate a common 
tumbler of liquid steadily for some time and watch the 
liquid ; dusting powder perhaps over it to make it more 
visible, You willsee first the outer layer begin to particip- 
ate in the motion, and then the next, and then the next, 
and so on, until at length the whole is in rotation. Stop 
the tumbler, and the liquid also begins gradually to stop by 
a converse process. 

If the liquid sticks together pretty well, like treacle, 
the motion spreads very rapidly: this corresponds te a 
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poor conductor. If the liquid be very mobile, the propa- 
gation of motion inward ıs slow: this corresponds to a 
very good conductor. If the hquid were perfectly non- 
viscous, ıt would correspond to a perfect conductor, and 
no motion would ever be communicated to it deeper 
than its extreme outer skin. 

Think now of a long endless tube full of water, say the 
hollow circumference of a wheel, and spin it: the liquid 
is soon set in rotation, especially 1f the tube be narrow 


or the liquid viscous; but it is set in motion by a lateral 


not an end force, and its outer layers start first. 

Just so is it with a current starting ina metal wire If 
the wire be fine, or its substance badly conducting, it all 
starts nearly together ; but if it be made pretty thick, and | 
of well conducting substance, its outer layers may ‘start 
appreciably sooner than the interior. 
infinitely conducting, 
ever start at all. 

In actual practice the time taken for all the electricity 
in an ordinary wire to get into motion is excessively 
short—something hke the thousandth of a second— 
so that the only way to notice the effect is to start and 
reverse the current many times in succession. 

If the hollow-rimmed wheel above spoken of were made 
to oscillate rapidly, itis easy to see that only the outer 
layers of wate: in ıt would be moved to and fro ; the inner- 
most water would remain stationary ; and accordingly 
it would appear as if the tube contained much less water 
than it really does. The virtual bore of the pipe would, 
in fact, for many purposes be diminished. So is it 


NATURE 





[MVov. 3, 1887 





The Question of Electrical Momentum pgain. 


We are now able to return to the important question 
whether an electric current has any momentum or not, as 
it would have if it were a flow of material hquid. Re- 
ferring to Part 1. (p 533), a hint will be found that the laws 





also with electricity; the sectional area of a wire to a: 


rapidly alternating current 1s virtually lessened so far as 
its conducting power is concerned; and accordingly its 
apparent resistance 18 shghtly higher for alternating than 
for steady currents. The effect is however too small to 
notice in practice except with thick wires and very rapid 
alternations. 

By splitting up the conductor into a bundle of insulated : 
wires, thus affording the dielectric access to a considerable 
surface of conductor, the force is apphed much more 
thoroughly, and so the effect spoken of 1s gieatly lessened. 
The same thing is achieved by rolling out the conducting- 
rod into a flat thin bar. Making the conductor hollow 
instead of solid offers no particular advantage, because 
no energy travels 24 the hollow space, it still arrives 


| 
| 


only from the outside ; w/ess, indeed, the return part of . 
the circuit is taken along the axis of the hollow hke a. 


telegraph cable. In this last arrangement all the energy 
travels wd the dielectric between the two conductors, and 
none travels outside at all. It will be perceived therefore 
that, as in static electricity, the term “ outside” must be 
used with circumspection : 
conductor which faces the opposite conductor across a 
certain thickness of dielectric. 

We learn from all this that, whereas in the case of steady 
currents the sectional area and material of a conductor 


it reilly means that side of a , 


are all that need be attended to, the case ts different when , 


one has to deal with rapidly alternating currents, such as 
occur in a telephone, or, again, such as are apt to occur 
in a Leyden-jar discharge (see Part I., p. 560), or in 
lightning. 

In all these cases it ıs well to make the conductor ex- 
pose considerable suiface to the propelling medium—the 
dielectric—else will great portions of it be useless. 

Hence, a lightning-conductor should not be a round 
rod, but a flat strip, or a strand of wires, with the strands 
as well separated as convenient: and though I have not 
yet mentioned the special effect of iron, I may as well say 
here that iron ıs about 90,000 times worse than copper 
for the purpose of a lightning-conductor in respect of the 
phenomenon just described, seven times as bad on account 
of its inferior conducting power, and about twice as good 
as copper because of its higher melting-point and specific 


heat. 
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stream-lines, in fact—are such as indicates no inertia, or 
else no friction. Now Ohm’s law shows that at any rate 
friction is not absent from a current flowmg through a 
, metal ; hence ıt would appear at ane sight @ if inertia 
must be absent. 

The stream-lines bear upon the question in the follow- 
ing kind of way. If an obstacle ıs interposed in the 
path of a current of water, the motion of the water is 


And if it were | unsymmetrical before and behind the obstacle. The 
no more than the outer skin would | 
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Fic 14.-—-Stream-lines of water fowing through a pipe with an obstruction 
Dt 


streamlines spread out as the water reaches the obstacle 
and then curl 1ound it, leaving a space full of eddies irPit 
wake (Fig. 14). 

But if one puts an obstacle in the path of an electric 
current—say by cutting a sht in a conducting strip of 
tinfoil—the stream-lines on either side of it are quite 
symmetrical, thus— 
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Fic 15 —Electrical stream-lmes past an obstacle. 


And this is exactly what would be true for water also, 
1f only ıt were devoid either of friction or of inertia, or of 
both. 

Is not this fact conclusive, then? Does “it not prove 
the absence of momentum in electricity ? 

Plainly the answer must depend on whether there is 
any other possible mode of accounting for this kind of 
flow. And there 1s. 

For suppose that water, instead of being urged by 
something not located at or near the obstacle—instead of 
being left to its own impetus to curl round or shoot past 
as it pleases—suppose it were propelled by a force acting 
at every point of its journey, a force just able to drive it 
at any point against the friction existing at that pointand 
no more; then the flow of water would take place accord- 
ing to the electrical stream-lines shown in Fig. 15. 

An wlustration of such a case is ready to hand. Take 
a spade-shaped piece of copper wire or sheet, heatit a 
little, and fix ıt ın quiescent smoky air; looking al ong it 
through a magnifier in a strong light you will see the 
warmed air streaming past the metal according to the 
stream-lines of Fig. 15 ; and this just because the moving 
force has its location at the metal surface, and not in some 
region below it. (See Lord Rayleigh, NATURE, vol. xxvin. 
p. 139). One cannot indeed say that it 1s propelled at every 


of flow of a current in conductors—the shape of th 
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point of ıt course, but it 1s propelled at the critical 
points where the special friction occurs, and this comes 
to sufficiently the same thing. 

We learn, therefore, that stream-lines like Fig. 15 prove 
one of ¢hree things, not one of two ; and the three things 


Ware: (1) that the fluid has no friction ; or (2) that it has 


no inertia; or,#3) that it 1s propelled at every point of its 
course, 

If any one of these is true of electricity, there 1s no 
need to asswme either of the others in order to explain 
the actual manner gf its low. Now we have just seen 
that, according to Prof. Poynting’s interpretation of 
Maxwell’s theory, the third of the above is true—elec- 
tricity is propelled at every point of its course; consc- 
quently, as said in Part I. (p. 533), the question of its 
inertia so far remains completely open. 


Voltaic Battery. 


Leaving this singular mode of regarding the subject 
for the present, to return to it perhaps after Part III., let 
us proceed to ask how it comes about that a common 
battery or a thermopile 1s able to produce a current. 

If we allow ourselves to assume the existence of an 
unexplained chemical attraction between the atoms of 
different substances, an explanation of the action of an 
ordinary battery cell iseasy. You have first the liquid 
containing, let us say, hydrogen and oxygen atoms, free or 
potentially free—that ıs, either actually dissociated or so 

requently m gg ian: Ha at random from molecule to 
qmosecule that the direction of their motion may be 
guided by a feeble directive force. Each of these atoms 
in the free state possesses a chaige of electricity—the 


hydrogen all a certain amount of positive electricity, the | 


oxygen twice that amount of negative. Into this liquid 
you then plunge a couple of metals which attract these 
atoms differently: for instance, zinc and copper, which 
both attract oxygen, but zinc more than copper ; or, 
better, zinc and platinum, the latter of which hardly 
attracts it at all; or, better still, nnc and peroxide of 
lead, one of which attracts oxygen, the other hydrogen. 

Immediately, the free oxygen atoms begin moving up 
to the zinc, the free hydrogen atoms to the other plate. 

When one speaks of the plates attracting the atoms, it 
is not necessary to think of their exerting a force on all 
those in the liquid, distant and near : all that is necessary 
is to assume a force acting on those which come within 
what is called “molecular range” of its surface—a dist- 
ance extremely minute, and believed to be about the ten- 
millionth part of a millimetre. If the zinc plate removes 
and combines with all the oxygen atoms which come 
within this range, they will be speedily replaced by others 
from the next’ more distant layer by diffusion, and these 
again by others, and so on. And thus there will be a 
gradual procession of oxygen atoms all through the 
liquid towards the zinc, the rate of the procession being 
regulated by the force acting, and Ly the rate of diffusion 
possible in the particular liquid used, All the atoms 
which reach the zinc neutralize a certain portion of its 
electricity by means of the positive charge they carry, 
and thus very soon it would become positively clectnfied 
enough to neutralize its attractive power on the simularly 
charged oxygen atoms, and everything would stop. But if 
a channel for the escape of its electricity be provided by 
leading a wire from it to the copper plate, the circuit is 
completed, the electiicity streams back by the wire, and 
the procession goes steadily on, The electricity thus 
imparted to the copper, or platinum, neutralizes any 
repulsion it exerted on the negatively charged hydrogen 
atoms, and makes them in a similar way begin a pro- 
cession towards it, deliver up their charges to it, combine 
with each other, and escape as gas, 

Without going into all the niceties possible, this 
mode of thinking of the matter at least calls attention to 
some of the more sahent features of a battery. 


NATURE 





II 





If, instead of two different plates, plates of the same 
metal be immersed, they will need to be oppositely 
electrified by some means before they are able to cause 
the two opposite processions, and so maintain a current 
in the liquid. This plainly corresponds to a voltameter. 

Taking advantage of the known fact that the atoms 
are charged, Helmholtz avoids the necessity for postulat- 
ing any chemical (non-electrical) force between zinc and 
oxygen, by imagining that all substances have a specific 
attraction for electricity itself, and that zinc exceeds 
copper and the other common metals in this respect. 

He would thus think of the zinc attracting, not the 
oxygen itself, but its electric charge ; and so would liken a 
battery cell still more completely to a voltameter. The 
polarization or opposition force acting at the hydrogen- 
evolving plate he would account for by the attraction of 
hydrogen for negative electricity, and the consequent 
repugnance of the hydrogen atoms to part with their 
charges. 

Thermo-electric Pile. 


A thermopile may be thought of in the following way, 
but in trying to understand the nature of these actions at 
present one must admut that some speculation and vague- 
ness exist. 

We have seen that when electricity is propelled through 
or among the molecules of a metal 1t experiences a certain 
resistance or opposition force which 1s exactly propor- 
tional to the speed of its motion. In other words, there 
is a connexion between matter and electricity in many 
respects analogous to fluid friction but varying accurately 
as the first power of the relative velocity. Hence, if an 
atom of matter be vibrating about a fixed point, it will 
tend to drive electricity to and fro with it; but if it be 
only one of a multitude, all quivering 1n different phases, 


they will none of them achieve any propulsion. This 
may be considered the state of an ordinary warm solid. 
But if from any cause a set of atoms could be made to 


| move faster 1n one direction than in the reverse direction 


~to move forwards quickly and backwards slowly—then 
such an unsymmetrically moving set we// exert a pro- 
pulsive tendency and tend to drive a current of electricity 
forwards, simply because the force exerted is proportional 
to the velocity, and so ıs greater on the forward journey 
than on the return. 

Wherever conduction of heat is going on along a sub- 
stance the atoms are in this condition. They are driven 
forward infinitesimally quicker, by the more rapidly moving 
atoms at the hot end, than they are driven back by the 
less rapidly moving atoms in front. And hence such a 
slope of temperature exerts a propulsive tendency : there 
1s an electromotive force ın a substance unequally heated. 

This fact was discovered theoretically and verified 
experimentally by Sir Wiliam Thomson. 

But not only 18 there such a force at a junction of a 
hot and cold substance, there ıs also a force at the junc- 
tion of two substances of different kinds, even though the 
temperature be uniform, It 1s not quite so easy to explain 
how it now comes about that the atoms at this kind of 
Junction are moving faster one way than the other; 
nevertheless, such a thing is not unlikely, considering the 
state of constraint and accommodation which must 
necessarily exist at the boundary surface of two different 
media. However it be caused, there is certamly an 
E.M.F. at such a junction, 

Thus, then, in a simple circuit of two metals, with their 
junctions at different temperatures, there are altugether 
four electromotive fo1ces—one in each metal, from hot to 
cold or vice versd, and one at each junction; and the 
current which flows round such a circuit is propelled by 
the resultant of these four. 

But the contact force at a junction is byno means con- 
fined to metals, It occurs between insulators also, and 
itis to it that the striking effects produced by all fric- 
tional electric machines are due. * 


a 
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By thus noticing that the connexion between matter 
and electricity, known as resistance and defined by 
Ohm’s law, is competent to produce contact electro- 
motive forces, we may perceive how it comes to pass 
that in good conductors such forces are so weak, while in 
insulators they are so strong. Electricity slips through 
the fingers of a metal as it were, and the driving force it 
can exert is very feeble; while an insulator gets a good grip 
and thrusts it along with violence. 

The metals differ in their gripping power, and, roughly 
speaking, the best conductor makes the worst thermo- 
electric substance. A bad conductor, like antimony, or, 
still better, galena, or selenium, or tellurium, makes a far 
more effechve thermo-electric element than a well-con- 
ducting metal. Not that specific resistance is all that 
has to be considered in the matter; there is also a specific 
relation between each metal and the two kinds of elec- 
tuicity. Thus, iron is a metal whose atoms have a better 
grip of positive than of negative electricity, and so a 
positive current gets propelled in iron from hot to cold. 
Copper, on the other hand, acts similarly on negative 
electricity, and it is a negative current which 1s driven 
from hot to cold in copper. And all the metals can be 
classed with one or other of these two, except perhaps 
lead, which appears to grip both equally, and so to exert 
no differential effect upon either. 


Passage of Electricity through a Gas. 


There remains to be said something about the way in 
which electricity can be conveyed by gases. 

The first thing to notice is that there 1s no true con- 
duction through either gases or vapours ; in other words, 
a substance in this condition seems to behave as a perfect 
insulator—perhaps the only perfect insulator there 1s. 
Not even mercury vapour ıs found to conduct in the least. 
This shows that mere bombardment of molecules, such 
as is known to go on in gases, is not sufficient either to 
remove or to impart any electric charge. 

The commonest way in which electricity makes its way 
through a gas, setting aside the mere mechanical con- 
veyance by solid carner, is that of disruptive discharge. 
Let us try and look into the manner of this a little more 
closely, if possible. 

First of all, since locomotion is possible to the mole- 
cules of a gas the same as of any other fluid, it is natural 
to ask why electrolysis does not go on as in a hquid. 
Now, for electrolysis in a liquid two conditions seemed 
necessary : first, that the atoms or radicles in a molecule 
should be oppositely charged with electricity ; second, 
that they should be in such a condition (whether by dis- 
sociation or otherwise) that interchanges of atoms from 
molecule to molecule, or, in some other way, a procession 
of atoms, could be directed in a given direction by a very 
feeble or infinitesimal force. 

Since a gas does of act as an electrolyte, one of these 
conditions. or perhaps both, must fail. Either the atoms 
of a gas-molecule are not chaiged, which is a plausible 
hypothesis for elementary gases, or else the atoms belong- 
ing to a gas-molecule remain individually belonging to it, 
and are not readily passed on from one to another, 

When one says that a gas does not act as a common 
electrolyte, the ih pata grounds of the statement 
are that a finite electrostatic stress certainly is possible 
in its interior—a stress of very considerable amount; 
and when this stress does overstep the mark and cause 
the electrode to yield, the yielding 1s evidently not 
a quiet and steady glide or procession, but a violent 
breaking down and collapse, due to insufficient tenacity 
of something. One may therefore picture the molecules 
of a gas, between two opposite electrodes or discharge 
terminals maintained at some great difference of poten- 
tial, as arranged in a set of parallel chains from one to 
the other, and strained nearly up to the verge of being 
torn asunder. In making this picture one need not sup- 





pose any fixture of individual molecules: theze may be a 
wind blowing between the plates; but all molecules as 
they come into the field must experience the stress, and 
be relieved as they pass out. 

If the applied slope of potential overstep acertain 


limit, fixed by observation at something lke 33,000 volts gy i 


per linear centimetre for common air, the molecules giv 
way, the atoms with their charges rush across to the 
plates, and discharge has occurred. The number of 
atoms thus torn free and made able to convgy a charge 
by locomotion is so great that there has never been found 
any difficulty in conveying any amdunt of electricity by 
their means. In other words, during discharge the gas 
becomes a conductor, and, being a conductor by reason 
of locomotion of atoms, 1t may be called an electrolytic 
conductor. 

But whether the charge then possessed by each carrier 
atom intrinsically belonged to it all the time, or whether 
it was conferred upon the components of the molecules 
during the strain and the disruption, is a point not yet 
decided. 

What is called “ the dielectric strength ” of a gas—tbat 
is, the strain it can bear without suffering disruption and 
becoming for the instant a conductor—depends partly on 
the nature of the gas, and very largely on its pressure. 
Roughly, one may say that a gas at high pressure 1s very 
strong, a gas, at Jow pressure very weak. An ordinary 
electrolyte might be called a dielectric of zero strength. 

One reason why pressure affects the dielectric tenacity 
of a gas readily occurs to one: it is certainly not the quly 
one, but it can hardly help being at least partially a vera 
causa; and that is, the fact that in a rare gas there are 
fewer molecules between the plates to share the strain 
between them. 

Thus if 40,000 volts per centimetre break down ordinary 
air, 40 volts per centimetre ought to be enough to effect 
discharge through air at a pressure of about à millimetre 
of mercury ; ard ata pressure of 50 atmospheres 2,000,000 
volts per centimetre should be needed.} 


A Current regarded as a Moving Charge. 


To review the ground we have covered sofar. We first 
tried to get some conception of the nature of electrostatic 
charge, and the function of a dielectric medium in static 
electricity. We next proceeded to see how far the phe- 
nomena of current electricity could be explained by refer- 
ence to electrostatics. For a current, being merely 
electricity in locomotion, need consist of nothing but a 
charged body borne rapidly along, 

Charge a sphere with either positive or negative elec- 
tricity, and throw it in some diiection: this constitutes 
a positive or a negative current in that direction, There 
is nothing necessarily more occult than that, And a 
continuous current between two bodies may be kept up 
by having a lot of pith balls, or dust particles, oscillating 
from one to the other, and so carrying positive electricity 
one way, and negative the other way. But such carriers, 
as they pass each other with their opposite charges, 
would be very apt to cling together and combine. They 
might be tom asunder again electrically, or they might 
be knocked asunder by collision with others. Unless 
they were one or other, the current would shortly have to 
cease, and nothing but a polarized medium would result. 

Instead of pith balls, picture charged atoms as so act- 
ing, and we have a rough image of what is going on in 
an electrolyte on the one hand, and a dielectric on 
the other. The behaviour of metals and solid con- 
ductors is more obscure. Locomotive carnage 1s not to 
b2 thought of in them ; but, inasmuch as no new pheno- 
menon appears in their case, it is natural to try and 

7 It is true that tension ye unit area, or energy per unit volume, 1$ pro- 
portional to the sguare of the porontial-slope, and I attach no special import- 
ance to the simp ¢ proportion assumed :n the text There isa great deal 


more to be aud on these subjects, but this is scarcely the proper place to 
say it. 
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picture the, process as one not wholly dissimilar; and 
this is what in one place we tried to do; with, however, 
but poor success. 

I have said that an electric current need be nothing 
more accult than is a charged sphere moving rapidly ; 
~and a good deal has been made out concerning currents 

y minutely djgcussing all that happens in such a case. 
But, even so, the problem is far Poni being a simple 
one. One has to consider not only the obviously moving 
charge, butgilso the opposite induced charge tied to it by 
lines of force (or tubes of induction, as they are some- 
times called), and we have this whole complicated system 
in motion. And the effect of this motion ıs to set up a 
new phenomenon in the medium altogether—a spinning 
land of motion that would not naturally have been ex- 
pected ; whereby two similarly charged spheres in motion 
repel one another less than when stationary, and may 
even begin to attract, if moving fast enough: whereby 
also 4 relation arises between electricity and magnetism, 
and the moving charged body deflects a compass needle. 
Of which more in the next Part. OLIVER J. LODGE. 

(To be continued.) 





THE TWEEDDALE COLLECTION. 


TEPE great collection of birds formed by the late 
Marquess of Tweeddale has now safely arnved in 
London, and has been deposited in the Natural History 
Museum at South Kensington. It 1s sufficient to say that 

eit,equals in extent the valuable donation of American 
birds presented by Mr. Osbert Salvin and Mr. F. Du Cane 
Godman, numbering about 27,000 specimens ; and though 
inferior in number of individual skins to the great Hume 
collection, which reached the phenomenal number of 
63,000 specimens, it is not inferior in interest to either of 
these wonderful collections. Mr. Hume thoroughly 
worked the territory of the Bntish Asian Empire fom 
Scinde to Assam and Manipur, from Khatmandu to 
Ceylon, and from Tenasserim to Singapore ; but to the 
eastward of these countries the work had been continued 
by other naturalists, and the results of their labours are 
largely represented in the Tweeddale collection, which now 
forms part of the British Museum. 

On the death of the late Marquess, his entire collection 
and library were bequeathed by him to his nephew, 
Capt. R. G. Wardlaw Ramsay, of Whitehill, a natu- 
ralist of high promise and performance ; and in the 
moment of satisfaction at receiving his magnificent dona- 
tion one cannot help feeling great regret that the many 
cares and duties incident upon his succession to the 
family estates at Whitehill have temporarily deprived 
him of the 4eisure necessary for the working out of the 
great collection left to him by his uncle. The facihtes 
for ornithological study, however, at the Natural History 
Museum, are ‘now rapidly becoming so perfect that one 
may reasonably hope that he will, in common with all 
ornithologists, be able to work 1n that institution with the 
same comfort as in his own museum in Scotland. If in 
future years the student of birds finds that at South 
Kensington the work he loves can be done more ex- 
peditiously and with command of a larger series of 
specimens than in any other Museum in the world, his 
gratitude will be largely due to the four naturalists we 
have mentioned—Mr. Allan Hume, Messrs. O. Salvin and 
F. D. Godman, and Capt. Wardlaw Ramsay—for the 
unexampled generosity which has led them to present to 
the British nation the wonderful collections which will 
make our Ornithological Museum famous for all time. 

Many naturalists who read this article will remember 
how, twelve years ago, the entire collection of bird-skins 
in the British Museum was contained in a few book-cases 
in a dingy cellar at Bloomsbury, where all the skins were 
kept in wooden boxes—a barbarous method, which 
was not only clumsy, but actually harmful to the 





specimens themselves. The development of the collec- 
tion since that era is one which any English naturalist 
may consider with pride. Not only is the invaluable 
series of skins in the British Museum now well cared for 
and properly housed, but the raison d’être of the large 
collections in private hands has been removed. It is 
admitted on all sides that had the facilities of study in 
the old days been such as they now are in the Natural 
History Museum, there would have been no need for 
ornithologists ta devote their private means to the 
formation of the collections which have, however, now 
become the foundation of the greatest Ornithological 
Museum in the whole world. 

The three great collections which have enriched the 
British Museum during the last two years have each 
been, ın their way, of supreme importance for zoological 
science. The Hume olles was a perfect marvel in 
the way of complete series of specimens. Not only are 
the various plumages of the Indian birds exemplified in a 
manner hitherto unheard of, but even the geographical 
ranges of most of the species are illustrated in a perfect 
way by the series of specimens contained in the col- 
lection. The Salvin-Godman donation consisted of 
American birds, and added hundreds of species to the 
British Museum which were desiderata to that collection. 
Though not so rich in series of various plumages as the 
Hume collection, the number of gaps in the quota of 
American birds which their donation filled was simply 
enormous, and from being one of the most backward in 
regard to its neotropical collection of birds, the British 
Museum is now one of the foremost as regards the value 
of its American series. 

The Tweeddale collection “takes up the running,” so 
to speak, where Mr. Hume left off, and it must not be 
supposed that the donation now made by Capt. Wardlaw 
Ramsay 1s merely the collection of skins left to him by 
his uncle. To imagine this would be but a poor appre- 
ciation of the energy which has led him during the last 
few years to develop and greatly increase the collection 
by the addition of a large number of birds obtained 
during his military career in the East, and by hundreds 
of other valuable specimens acquired since his uncle’s 
death. Thus the skins from the Kurrum Valley in 
Afghanistan, and from the Karen Hills ın Burmah, 
obtamed by Capt. Ramsay himself, are supplementary 
additions of the highest value to the Hume collection, 
inasmuch as Mr. Hume never had correspondents ın these 
parts, and the specimens from the Andamans and 
Nicobars are also of great importance ; but of course the 
interest of the Tweeddale collection centres round the 
expedition to the Philippine Archipelago made by Mr. 
Alfred Everett for the late Marquess. Mr. Everett visited 
several islands on which no zoologist had previously trod, 
and as a natural result he discovered some beautiful new 
species of birds which are still unrepresented in any other 
collection ‘but that of Capt. Ramsay. Altogether Mr. 
Everett furnished material for twelve important memoirs 
by the Marquess of Tweeddale, and the number of Philip- 
pine types now presented to the Bntish Museum adds 
immensely to the wealth of the donation. Lord Tweed- 
dale was also greatly interested in an obscure family of 
birds—the Drongos, or Crow-shnkes (Dicruride)—and 
possessed a wonderful collection of these birds, although 
it may be stated that there is scarcely a family of Oriental 
birds which is not strongly and completely represented in 
the collection. 

Ornithologists will understand the nature of this noble 
gift of Capt Ramsay when they learn that ın addition to the 
collection of birds he has also presented the whole of the 
splendid Tweeddale kbrary (nearly 3000 volumes) to the 
Bntish Museum, to be placed in the Bird-Room, along- 
side of the collection of skins, for the benefit of students 
of ornithology. The Tweeddale library is one of the best 
in the world, containing many rare volumes which 
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we have not seen elsewhere, and this donation alone is 
worth several thousands of pounds. With a senes of 
bird-skins now numbering nearly a quarter of a mullion, 
and with the best ornithological library in the world, it 
wil be strange if the work done at the British Museum in 
future be not rendered an easy and an enjoyable task, 
though it must be remembered that the very magnitude of 
the collection contributes to the difficulty of its exact 
study. The writer may be excused an expression of dee 
gratitude to the ornithologists who have enriched the col- 
lection under his charge, so that from a series of (at the 
most) 40,coo skins, the number of bird-skins has been 
raised in fifteen years to more than 200,000, and he 
merely adds a hope that he may see the British Museum 
become the repository of all the work of Enghsh 
ornithologists, not only from this country, but from all 
parts of the Empire. 

This article has dealt merely with the three great dona- 
tons which have been received during the last two years, 
and has not recorded the many other collections, of almost 
equal importance, which have been acquired by the 
Trustees of the British Museum since £72, the results of 
the life-work of such naturalists as Sclater, Wallace, 
Gould, and others of whom the country is proud, the 
acquisition of whose collections also 1s a source of the 
greatest encouragement to the writer. 

R. BOWDLER SHARPE, 





THE STORM OF OCTOBER 30. 


TEHE gale which swept over the southern pait of 

England on the morning of Sunday the 30th was 
both sudden and severe. On the previous day the weather 
was exceptionally fine over the country generally, and in 
many places it was a truly “pet” day. The Meteoro- 
logical Office, ın their morning teport referring to the 
barometric rise which was going on 1n the south and west, 
remarked that “some improvement in the weather 1s 
therefore likely in the south” In the afternoon of Satur- 
day, however, there were signs of approaching bad weather, 
and by six o’clock a disturbance was shown to be situated 
off Scilly, the baromete: reading 29 4 inches. The Meteoro- 
logical Office considered the situation sufficiently menacing 
for the issue of storm signals, and the south cone was 
hoisted in the south and south-west districts. During the 
night the storm passed in an east-north-east dnection 
over the southern counties of England, travelling at the 
rate of about thirty miles an hour. The centre passed 
almost directly over London at about five o'clock in the 
morning, when the wind changed suddenly about 180°, 
the barometer at the time registering 28°86 inches, and in 
the next two hours the mercury rose o'4 of an inch. At 
Greenwich Observatory the anemometer recorded 17'2 Ibs 
on the square foot at 7'5 am., which is equivalent to an 
hourly velocity of about sixty miles. By 8 a.m. the centre 
of the disturbance had passed to the eastward of our 
islands and was situated a short distance off Yarmouth. 
The storm afterwards travelled in a north-easterly direc- 
tion, maintaining somewhat its former rate of movement, 
and on Monday moining the central area was in the 
neighbourhood of Stockholm. The gale was rather 
severe on our southern coasts, but its principal violence 
was felt in the English Channel and on the French and 
Danish coasts. The Paris Buletin shows that at many 
of the stations the wind reached the full force of a hurri- 
cane, and the sea was terrific. The amount of rain which 
fell during the storm was unusually heavy, 1°59 inches 
being registered at Scilly, and upwards of an inch at 
other stations in the south of England and also in the 
north of France As is commonly the case with these 
quick-travelling and rapidly-developing storms, the dıs- 
turbance was a “secondary” to a larger disturbance 
which was passing from off the Atlantic to the northward 


of our islands. . 
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ROBERT HUNT, F R.S. 


M® ROBERT HUNT, whose death we have already 

briefly announced, was born at Devonport, then 
called Plymouth Dock, on September 6, 1807. His father 
was a naval officer who perished, with all the crew, in 
H.M.S. Moucheron, in the Grecian Archipelago. Roberto” 
Hunt, left to bis mother’s care, was d&gtined for the 
medical profession; and, having been placed with a 
surgeon in London, he attended the anatomical lectures 
of Joshua Brooks; but his studies were interrupted by 
failing health, and his medical trainjng was never com- 
pleted. In 1840, Mr. Hunt became secretary to the Royal 
Cornwall Polytechnic Society at Falmouth. His earliest 
contiibutions to science were in connection with photo- 
graphy—a subject to which he applied himself with 
assiduity immediately on the announcement of Daguerre’s 
discovery in 1839. Mr. Hunt’s investigations led to the 
discovery of several new processes, which were either 
descnbed in the PAzlosophical Magazine or announged to 
the British Association. His experimental researches on 
the chemical activity of the highly refrangible rays of the 
solar spectrum, his work with the actinograph, and hts 
study of the influence of light upon the germination of 
seeds and the growth of plants, formed the subject of 
numerous papers between 1840 and 1854. Mr. Hunt’s 
“ Researches on Light” appeared in 1844. His “ Manual 
of Photography,” which was the first general work on the 
subject published in this country, passed through six 
editions, 

While Mr. Hunt was in Cornwall he undertook somee 
interesting inquiries, conjointly with the late Mr. Robert 
Were Fox, into the electrical phenomena of mineral 
vems ; and he also entered upon an examination of the 
air in some of the Cornish mines. In 1845 he came to 
London, at the invitation of Sir H. T. De la 
Beche, to succeed Mr. Thomas Jordan, as Keeper of 
Mining Records at the Museum of Economic Geology, 
then recently established in Craig’s Court. On the 
establishment of the Government School of Mines in 
1851, he was appointed Lecturer on Mechanical Science, 
and opened his course with an address on the import- 
ance of cultivating habits of observation. After holding 
this position for two sessions he resigned it to the late 
Prof, Willis, and undertook for a short time the duties of 
Lecturer on Physics. In 185.4 Mr. Hunt was elected a 
Fellow of the Royal Society. 

For the last thirty years Mr. Hunt’s enermes have been 
mainly directed to the collection and collation of statistical 
information relating to British miming and metallurgy. 
From 1853 until the abolition of the Keepership of 
Mining Records he published regularly the annual 
volumes of “ Mineral Statistics,” containigg ‘a vast mass 
of voluntary returns obtained by his personal influence. 
As a member of the Royal Coal Commission of 1866, he 
undertook the statistical part of the mquiry, and published 
detailed information on the coal resources of the country. 

The technical education of the metal-mining population 
of the West of England was a subject that Mr. Hunt 
always had at heart. He was an earnest advocate for the 
estiblishment of local mining schools, and should be 
regarded practically as the founder of the Miners’ 
Association of Cornwall and Devon—a body now amal- 
gamated with the Mining Institute. In 1883, Mr. Hunt 
published a voluminous work on “ British Mining.” After 
the death of Dr Ure he consented to edit the “ Dictionary 
of Arts,” and brought out successively the fifth (1860), 
sixth (1867), and seventh (1875) editions of this work, 
At the same time Mr. Hunt possessed great literary 
taste, which found scope in several lighter works, such as 
his “Poetry of Science,” “ Panthea, or the Spint of 
Nature,” and the “Romances of the West of England.” 
Mr, Hunt’s long, busy, and useful life was closed on 
the 17th ult. His remains were interred in Brompton 
Cemetery, 
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NOTES. 

THE vacancy in the representation of Cambridge University, 
caused by the death of Mr. Beresford Hope, raises again the 
question of the desirability that the Universities should be repre- 
sented im Parliament by men of distinguished culture, whether 

teary or scientific. Men of science will be glad to hear that a 
movement is on doot in Cambridge to mduce the President of 
the Royal Society to allow himself to be nominated as a candi- 
date for the membership of the University. A meeting will be 
held on Saturflay for the purpose of considering the question of 
the representative. It{s believed that Prof. Stokes, if he finds 
the feeling to be strong in favour of his acceptance, will regard 
it as his duty to place his se:vices at the disposal of the electors. 
A more distinguished representative never offered himself for the 
suffrages of any University in this countiy. His presence in the 
House of Commons would be another pledge that questions 
involving the interests of science would be discussed with 
adequate knowledge in that assembly. 


In presenting the prizes to the successful students of the Bath 
Lane Science and Art School at Newcastle-on-Tyne, Lord 
Randolph Churchill expressed the opmion that when ‘‘the State 
has laid the foundation by freely contributing to elementary 
education, localities ought to come in and ought to build on that 
foundation whatever edifice may be necessary for the further and 
higher technical education of the artisan.” ‘“ This school,” he 
continued, ‘‘is essentially the 1esult of pure local effort, pure 
lca] energy, and pure local pride. You have, I understand, 
carried on the whole work of this school without the smallest 
assistance fiom Government of any sort or kind. Now, I was 
saying that technical education is supposed to be a great require- 
ment of the present day, and I was using the illustration of your 
school to show that localities can if they wish, if they have the 
energy and the determination, supply that technical education 
for themselyes.” Ina letter to the 7tmes a writer signing hum- 
self “Y.” has exposed the ignorance displayed by Lord 
Randolph Churchill in this astonishing statement. The New- 
castle school, instead of being carried on simply by means of 
‘local effort,” has been laigely aided by the Government. As 
Y,” points out, the last Report of the Science and Art Depart- 
ment shows that in 1886 the payments an results made to the 
school were for science £1212 10s., and for art £238 1os., while 
the students’ fees for instruction in science were £1228, and ia 
art £150. It is discreditable that a man in Lord Randolph 
Churchul's position should be capable of making such a mistake 

sthis. The incident 1s important, for it indicates the spirit in 
which too many of those who talk wildly about ‘ economy” 
approach the consideration of the grave question ag to the duty 
of the State with regard to education. Lord Randolph Churchill 
has been Chancellor of the Exchequer, and may some day be 
Chancellor of the Exchequer again. With his crude notions and 
inaccurate information, the injury he might do in this position 
to our educational system is simply incalculable. 


Tue College of State Medicine, lately incoi porated, ought to 
be a remarkably successful institution, 1f we may judge from the 
names of its officers. The Chairman of Council ıs Sir Joseph 
Fayrer, K.C.5.1L, F.R.S, The following me the members of the 
Council :-~ Sir John Watt Reid, K C.B., Sir Thomas Crawford, 
KCB., Sir Wiliam Guyer Hunter, K.C.M G., M.P., Sir 
Henry Roscoe, F.R S., Sır Douglas Maclagan, Surgeoa- 
General William Robert Cornish, C.I.E., Richard Quam, 
F.R.S., Edward Klein, F.R.S., Robert Brudenell Carter, and 
Arthur Trehern Norton. The following are ex-officio members : 
—The President of the Sanitary Institute, the President of the 
Society of Medical Officers of Health, the President of the 
Public Health Medical Society, the Professor of Public Health 
to the College. Mr. James Canthe 1s the honorary secretary. 
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Te first Congress of the Dutch Society of Naturalists lately 
met at Amsterdam under the presidency of Dr. Stoknis, who 
delivered an address on nationality and natural science. 
Among the other addresses were the following: on Martinus 
of Maram, who made a large electric machine at the end 
of the last century, by Prof. Bosscha (Delft); and on the 
education of future naturalists, by Prof. Spruyt (Amsterdam), 


AN Exhibition of Textile Goods and Machinery will be held at 
Warsaw about the middle of December next. It will be open 
to all countries. í 





THE expedition which the Finnish Archeeological Society 
despatched to the Upper Yenisei last summer, to prosecute 
archeological researches in that locality, has just returned 
to Helsingfors. It haz brought back diawings of about 
thirty stone figures, and copies of a large number of in- 
scriptions, hitheito not deciphered, on a rock, on nine raised 
stone slabs, and on many stone; along the upper course of the 
Yenise The expedition has also gathered a vast. collection of 
objects belonging to the Siberian Bronze Age. 


In his latest Annual Report, Mr. Patnam, Curator of the 
Peabody Museum of Ametican Archeology and Ethnolozy, 
says that durmg the past year several large collections of specal 
interest have been added to the Museum. The most important 
is the Bucklin collection from ancient guaves in Peru, principally 
at Ancon This collection 1s particularly rich in textiles and in 
ornaments and implements made of silver and bronze; and 
among the objects in pottery there ale many new forms and 
styles of ornamentation. Another collection of over 300 speci- 
mens of pottery obtained from the province of Piura, Peru, has 
also been puichased, and neatly every vessel adds some important 
feature to the already instructive Peravian collecbon in the 
Museum. A third collection consists of 337 pottery vessels, a 
number of whistles and other objects made of pottery, 245 stone 
implements, and several large carved stones, some circular, and 
others resembling animals, supposed by some archeologists to 
be seats, and by others to be metates. This collection has been 
catalogued and placed in the exhibition cases with the other 
objects from the ancient giaves in Chingu. It was obtained 
from the well-known collector of antiquities in Chiqui, Mr. J. 
A. McNiel, who has resided in the State of Panama for many 
years, Mr. Putnam expresses much regret that Mr, McNiel has 
not been able to keep together the contents of each grave. He 
is dependent on the sale of the specimens for the means to carry 
on his work, so that many of the objects he obtained are now 
widely scattered, and archzologists have no means of tracing the 
development of the arts of the people, which could have been 
done had the collection been kept together and the associations. 
of every object carefully noted. 


We have received the Proceedings of the U S. National 
Museum during the year 1886. This is the ninth volume of the 
series. It contains many interesting and valuable papers, some 
by members of the scientific corps of the National Museum, 
others by writers who have made porions of the collections of 
the Museum subjects of special study. The volume opens with 
a list of fishes collected in Arkansas, the Indian Territory, and 
Texas, ia September 1884, with notes and descriptions, by Mr. 
D. S. Jordan and Mr. C. H. Gilbert. Among the other-papers 
are: notes on fulzuiutes, by Mr. G. P. Merrill; a review of 
Japanese birds, by Mr. L. Stejneger; a catalogue of animals 
collected by the Geographical and Exploring Commis uon of the 
Republic of Mexico, by Mr. F, Ferrari-Perez ; a description of 
six new species of fishes fiom the Gulf of Mexico, with notes on 
other species, by Mr. D. S, Jordan and Mr, B. W. Evermann ; 
and Norsk naval architecture, by Mr. G. H. Boehmer. At the 
end of the volume there are twenty-five plates, each accompanied 
by its explanation, 
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SomeE of the difficulties with which the curator of a museum 
in tropical climates has to contend are described in the last 
report on the Colombo Museum. Mi. Haly states that 
naphthaline is not so powerful a protection against the effects of 
climate as was anticipated, It seems to prevent the attacks of 
mites, but it is powerless against fungus. It is hoped that it 
will ward off the attacks of the fish mmsect on the labels, As an 
instance of the rapidity with which this pest works, it is men- 
tioned that one case was re-painted, and the objects reananged 
and labelled. No naphthaline was procurable at the time,’ and 
in a fortnight several labels had been defaced aud several 
numbers lost. Carbolic acid and corrosive sublimate have both 
. been mixed with the gum, but their use is objectionable, as they 
discolour the labels, and do not afford permanent protection. 
Every object in a tropical climate, Mr. Haly says, ought to be 
exhibited on its own stand, and that stand labelled by hand in 
black or white paint. The Museum has also been attacked 
lately by a fungus. Not only have the specrmens themselves 
been attacked, but the wood of the teak cases, and even the 
glass, has been covered. In one case the insects were absolutely 
tolled round and connected together by its fine filaments—fla- 
ments so fine as to be invisible through the glass. Naphthaline, 
benzine, cyanide of potassium, carbolic acid, and other substances 
have all been tried ın vain: the only check to its growth was 
cituonella oil, 

Tue “Educational List and Directory of the United Kingdom 
for 1887-88 ” (Sampson Low), edited by Mr. William Stephen, 
has just been published. This is the second issue of the work, 
The editor's mam is to concentrate within reasonable space the 
names of the chief educational institutions of the Kingdom. 
Besides being a guide for the use of parents and guaidians, and 
a directory for all who give attention to educational matters, the 
volume is interesting, as Mr. Stephen claims, on account of the 
fact that it is the first methodical effort to unite for practical 
ptuposes the designations of our educational mstitutions, from 
the Universities downwards, in England, Wales, Scotland, and 
Ireland. No ‘‘descriptive matter” has been introduced, 


Tue Cardiff Naturalists’ Society have issued a valuable de- 
scriptive list of the indigenous plants found 10 the neighbourhood 
of Cardiff, with a list of the other British and exotic species 
found on Cardiff Ballast Hills. The compiler is Mr. John 
Stone, Curator of the Cardiff Museum. 


A STALACTITE cave has been discovered near Steinbach in 
the Upper Palatinate. It can only be approached by a shaft 
I square metre in diameter and 40 meties deep. The cave is 
divided into several compartments, through one of which a 
stream of water slowly flows. The numerous stalactites are of 
great beauty. Another stalactite cavern, equalling the cele- 
biated Dechen cavern, both in extent and peculiarity of form, 
has been discovered ın the so-called Bullstein, between Hirsch- 
beig and Warstein (Westphalia). The interior consists of several 
chambers. Numerous animal remains (probably prehistoric) 
have been found in the cave. 


Tue death is announced of Herr August Kappler, whose 
excellent book on Dutch Guiana is well known. He died at 
Stuttgart, aged seventy-one. 


We regret to announce the death of Dr. E. Luther, Professor 
of Astronomy at the Konigsberg University, also Director of the 
Observatory. He was born February 24, 1816, 


Tue weather in Iceland during the summer has been very 
unusual. The ice did not leave the north and east coast till the 
middle of September, or quite a month later than usual. Storms 
and fogs have been very frequent. The last maıl brings news 
that the weather was then (the middle of October) dry and fine. 
Frost had, however, set in in several parts. This ıs the last 
news we shall have from the island until next spring. 

. 








AT a recent meeting of the Wellington (New Zealand) Philo- 
sophical Society, Sir James Hector exhibited samp®s of trachyte 
tuff and breccia, constituting the auriferous deposit lately found 
in the level ground west of Te Aroha. ‘The material, which 
appeared to be somewhat of the nature of an infiltrated quartz 
teef which had been decomposed and then distributed as a sur- 
face deposit, was found to contain gold at a %gte varying from 
two ounces to fourteen ounces to the ton. The gold occurs in 
twisted angular flakes and grains, and is associated in a light 
feldspar sand with heavier grains of quartz mica art titanic 1ron. 
Sir James Hector 1s of opinion that ıt wil probably prove to be 
the outcrop of an important reef, from which the sulphides have 
been removed by decomposition, so that gold is left in its free 
state. The gold ts the usual alloy of the -district—consisting 
of gold 80°47 per cent., silver 16 91, loss 2°62, previous assays 
having varied from 77 to 84 per cent, 


Tue last number of the Excursions ef Recunnatssances of 
Saigon contains an account by M. Navelle of a journey which 
he made in Annam from the port of Thi-Nai, commonly called 
Quin-hon, to Bla, The route lay through the great town of 
Binh-Dinh, and by the ruins of Quin-hon, at one time the 
capital of the Chams or Ciampois. This leads the traveller 
to narrate the vicissitudes of the once powerful kingdom of 
Ciampa, which was overthrown in the fifteenth century, after 
seven centuries of contest with Annam. The narrative 1s 
mainly interesting from the circumstance that the traveller 
visited a number of important towns hitherto unseen b 
Europeans. At the town of Dong-pho, he met an offic? 
who at one time performed curious functions. The Kinh-li 
was an Annamite official appointed to reside beyond the frontiers 
to organize Annamites who fled from their native country, and 
to direct their raids against neighbouring States. These 
vagabonds, thus directed, acted as the van-guards of iegular 
Annamite invasion, M. Landes, in the same number, continues 
his 1esearches into the folk-lore of the races of French Indo- 
China, In the present instance he gives the tales and legends 
of the Tjames, Chams, or Ciampoi-, above-mentioned. They 
have long been subjugated, and are now divided into two groups, 
one inhabiting the Bin-thuan province, the other Cambodia. 
Until recently they were amongst the most unknown peoples of 
the peninsula, but M. Aymonter’s accounts of his long explora- 
tion in Binh-thuan, which were published in recent numbers of 
Excursions, have thrown much light on the subject. The stones 
published by M. Landes were collected from the mouth of a 
Cham, and are mostly fairy tales. 


Dr. KARL PETTERSEN, Director of the Tromso Arctic 
Museum, has lately written a pamphlet on the state of the 
drift-ice in the Aictic seas during the last few years. In this 
pamphlet he offers some suggestions as to the way in which 
attempts to reach the North Pole should be made, ‘‘It seems 
to me,” he says, ‘that every year shows more and more clearly 
that it is a sheer waste of life and money to despatch casual and 
erratic expeditions to the North Pole. In my opmion the result 
would be attained most easily, surely, and cheaply by despatch- 
ing every year, for a period of ten or eleven years, a certain 
number of well-equipped steamers from certain suitable spots 
towards the Pole. As the ice-masses in the Polar Basin are, 
without doubt, in a constant but varying motion, this plan would 
enable one or another of the expeditions to seize the nght 
moment for a dash northward. We could not, of course, be 
absolutely certam of success, for experience has proved that the 
state of the ice in a particular locality at a particular time does 
not enable us to predict what it will be in the same locality in 
the following year. Still, the opportunity to reach a high latitude 
would present itself sooner or later. The expeditions of past 
years having almost conclusively demonstrated that it will be 


Nov. 3, 1887] 


NATURE 


17 





impossible tg reach the North Pole along the west coast of 
Greenland, the point d'appui for the journeys on the plan advo- 
cated would be confined to the European and Asiatic Polar seas, 
The routes I should recommend are four: viz. one along East 
Spitzbefken to Franz Josef Land, and northwards, starting 
“rom the north gf Norway; one east of Fianz Josef Land, 
starting from th® Yenisei or Obi; one viá Franz Josef Land, 
starting from the New Siberian Islands or the Lena; and one 
from a suitably spot in Behring Strait. I have eveiy reason to 
believe that if four such expeditions were in readiness in these 
localities every year during a period of eleven years, we should 
by the end of that time, by one or another of the routes, have 
solved the problems which still face us around the Pole. 
Probably the scheme might be carried out most advantageously 
by international co-operation, as in the case of the Polar Research 
Expeditions of 1882-83. In any case, I venture to think that 
the plan of any expeditions should not be finally formed before 
July, of, if possible, August. By that time many of the hunts- 
men have returned from their first voyage to several parts 
of the Arctic Sea, and the expeditions would be ın possession 
of a fair knowledge of the state of the ice ın each. I believe 
that, should the route chosen be wid Spitzbergen or Novaya 
Zemlya, a careful study of the weather and wind in North 
Norway during the spring and early summer would benefit 
Polar expeditions immensely, showing whether the route to the 
north or east of Spitzbergen should be followed, or the more 
gesigm one by Novaya Zemlya.” 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Grand Eclectus (Aclectus soratus) from 
Moluccas, presented by Miss P. Lockwood ; a Goffin’s Cockatoo 
(Cacatua gofiri), habitat uncertain, presented by Miss Barton ; 
a Water Rattlesnake (Crotalus adamanteus), a Water Viper 
(Cenchris piscivorus), two American Black Snakes (Coluber 
constrictor), a Chicken Snake (Coluber quadrivittatus), two 
Mocassin Snakes {Coluber fasciatus) from Flouda, piesented by 
the Natural History Society of Toronto; two Green Lizards 
(Lacerta viridis), twelve Spotted Salamanders (Salamandra 
maculosa), two Common Snakes (Tropidonotus natrix) from 
Italy, presented by Messrs. Paul and Sons ; an Algetan Tortoise 
(Testudo mauritanica) from Algeria, deposited ; an Aye-Aye 
(Chtromys madagascariensis) from Madagascar, purchased ; six 
Painted Terrapins (Clemmys picta), two Com Snakes (Coluber 
guttatus), two Milk Snakes (Coluber eximius), two Mocassin 
Snakes (Zroprdonolus fasciatus), two Ribbon Snakes (Tropi- 
donotus saurita),two Hog-nosed Snakes (Heterodon platyrhinos), 
two Grass Sngkes (Cyclophis vernalis), six Dekay’s Snakes 
(ischnognathus dekayt), nne American Green Frogs (Rana 
Aalectna), ten Noisy Frogs (Rana clamata), a Wood Frog (Rana 
sylvatica), a Changeable Tree Frog (Hyla versicolor), nine Red- 
backed Salamanders (Plethodon erythronotus) from Canada, 
received in exchange; a Blood-breasted Pigeon (PAlogenas 
cruentata), bied in the Gardens, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 NOVEMBER 6-12. 


(HOR the reckoning of time the civil day, commencing at 

; Greenwich mean midmght, counting the hours on to 24, 

is here employed.) 

Ab Greenwich on November 6 

Sun rises, 7h. 4m. ; souths, 11h. 43m. 44°28. ; sets, 16h, 24m. : 
Tight asc, on meridian, 14h. 45‘2m,; decl. 15° 59! S. 
Sidereal Time at Sunset, 19h. 26m. 

Moon (at Last Quarter November 8, 17h.) rises, 19h. 50m.*, 
souths, 3h. 54m.; sets, 10h. 58m.: mght asc. on meridian, 
6h. 54°4m. ; decl, 20° 14’,N. 








Right asc. and declination 


Planet, Riser. Souths. Sets. op meridian, 
h. m h. m. h. m h ë m E 

Mercury.. 9 9. 13 3 e 1657 e 16 4&7 . 23 21 S. 
Venus ... 257 n 59 æ. I5 I.. 11596... 0 2258. 
Mars ... IT6.. 8 O.. I4 44e E D4 7 59N. 
Jupiter... 7 Ia u. II 53 aa 16 34 a. 14 544 . 15 445. 
Saturn ... 21 48"... 5 35 .. I3 22... 8 35°5 .. 19 ON, 
Uranus... 4 17 9 54. 15 31... 12 55°4 m i 14 S. 
Neptune. 17 7* . 049 8 3r 3491 ... 18 16N. 


* Indicates that the rising is that of the preceding evening. 


Occultatrors of Stars by the Moon (visible at Greenwich). 
Co 


Nov Star Mag.  Disap Reap tox to right for 
inverted ımage. 
h m h m Gi 
6 .. g Geminorum .. 5% .. 22 34 .. 22 51 338 302 
8... 7 Leonis .. ... 6 .. 22 30 n 23 8 go 182 
9 a W Leonis ... 6 .. I 52 2 42 78 181 
Nov. h. 
7 8 .. Mercury stationary. 
8 o Saturn in conjunction with and r° 1’ north 
of the Moon. 
9 2... Jupiter in conjunction with the Sun 
12 I... Venus in conjunction with and 3° 42’ south 
of the Moon. 


Saturn, November 6.—Outer major axis of outer ring = 427-2; 
outer minor axis of outer ring = 13"5 ; southern surface visible. 


Variable Stars, 
Star. RA Decl. 

bho om pt h m. 
U Cephei o §2°3.. 8: 16N.... Nov. 7, 249m 
», 12, 229 m 
U Monocerotis ... 7 25°44. 9335S. o n» % M 
U Oph:uchı .. 17 10°8 1 20N... n 7, 3 9 1% 

> and at intervals of 20 8 
U Sagittarii... 18 252... 19 128. .. 5, 7, O Om 
R Scuti 8 415 5 508.. ao m 
ALyre... ... 18 45°99 .. 33 14 N... » 6 3 of 
S Vulpeculse 19 438... 27, ON.. » 8, m 
n Aquile 19 46°7 o43N.... „8 5 om 
S Sagittæ 19 50°9...16 20N... ,, 6, LOM 
noaio 
3 Cephei . 22 25°0...57 50N... 5, 10, 3 0M 

M signifies maximum ; w: minimum. 
Meteor-Showers, 
RA. Decl. 
Near the Pleiades 60 20 N. . Bright; rather slow. 
From Camelopardalis 102 73 N. ... Very swift. 
Near n Leonis 149 22 N, ... Swift ; streaks. 





GEOGRAPHICAL NOTES. 


THE Danish Government has decided upon hydrographically 
measuring and cherting the Guldborg Sound, the new harbour 
at Odense, in the Island of Funen, and the Randeis and 
Manager fjords in Jutland. ‘Two vessels will also be en- 
gaged in prepaiing a naval chart of the coast around Den- 
mark, It has also been decided to despatch an Expedition— 
the cost being estimated at 44000—to Iceland next summer, for 
the purpose of effec hydrographical measurements around 
that island. Great fjords and waterways are here still unmea- 
sured—~a danger to navigation and a loss to science, It is 
believed that these researches may lead to important scientific 
discoveries, principally as regards zoology, meteorology, and 
geography. Moreover, they would probably be of great benefit 
to the Iceland fisheries, which are far from being thoroughly 
developed on account of the ignorance of existing fishing-banks, 
the temperature of the sea, &c. The researches, which will be 
similar to those carried out around Norway for some years past, 
will be effected with the Government schooner Zngvif, a vessel 
particularly adapted for the purpose. It is intended to employ 
the months of May, June, July, and August in this work, which, 
it is estimated, will be fully accomplished 1n five years, 


In the Bollettino of the Italan Geographical Society for Sep- 
tember Signor E. Modigliani concludes his series of papers on 
Nias, with a detailed account of the physical features, natural 
history; and social condition of that island. The hilly surface is 
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relieved in some places by extensive open plains covered with 
tall grasses, and the forest vegetation 1s 1apidly disappearing, 
owing largely to the wasteful habits of the natives. The accom- 
panying seismic tables contain records of the earthquakes that 
occurred between the years 1843-86, some of which were very 
violent and attended by marine disturbances destructive to ship- 

ing, and driving boats and barges hundreds of yards inland. 
Bat there are no active volcanoes, and the prevailing formation 
appears to bea much-weathered compact limestone resting on 
gray or bluish Miocene marls and other argillaceous clays, The 
geological as well as the zoological conditions show that Nias, 
ike the other islands running parallel to the west coast of 
Sumatra, must have formerly been connected with the mainland ; 
and as Sumatra itself at one time ceitaioly formed part of the 
Malay Peninsula, this chain of insular groups would appear to 
mark the orginal le of the Asiatic seaboard in this direction, 
Signor Modighani’s collections include 178 biids, representing 
62 species, of which 8 are described as new, but allied to corre- 
sponding species in Sumatra ; consequently the separation must 
have taken place at a very remote period--a conclusion also 
confirmed by other considerations. Huis rich zvolozical collection, 
comprising over 7000 specimens, has been presented to the 
Museum of Genoa. 








METEOROLOGICAL NOTES. 


Tue Report on the Meteorology of India in 1885, being the 
eleventh year of the series, has just been published, and contains 
an immense mass of valuable information. The accumulation of 
Tadian statistics during the last ten years may be best shown by 
a comparison of the following figures :—The number of stations 
at which the mean temperature 1s 1ecorded has increased from 
51 to 127, and the rainfall stations from 134 to 471. From this 
huge volume of 516 large quarto pages we can only note here a 
very few geneial remarks. Considerable attention is paid to 
solar radiation, the chief feature of which is found to be that.the 
maximum intensity generally occurs during the winter half of 
the year (October to March), when the sun 15 in southern de- 
clination, and the thickness of the absorbing atmosphere 
traversed by the sun’s rays is ata maximum. This is said to be 
apparently due to the fact that over a laige part of India the 
atmosphere 1s most clondy in the summer and autumn months. 
It would appear from the mean result of the sun-thermometer 
readings in all parts of India that the average mtensity of solar 
heat had reached a minimum in 1884, and in 1885 underwent an 
appreciable increase. The duration of bright sunshine is now 
regularly recorded at four stations, and Mr. Blanford considers 
that the sunshine-recorder promises to be even more important 
than the sun-theimometer, s'nce the duration of sunshine is a 
more duect measure of the amouit of solar hert reaching the 
earth’s surface than the registry of its mean maximum intensity. 
Anemometers are ın use at nearly all the stations, and fowteen 
of them are large anemographs of the Kew pattern. The re- 
sultant direction of the winds 1s, however, computed by Lam- 
bert’s old formula, which is based on the assumption that the 
force of all winds is equal, an assumption which 1s obviously 
often very misleading. The work 1s accompanied by maps 
showing the positions of the meteorological observatories and 
the mean distribution of temperature, pressure, and wind, 


M. GARRIGOU-LAGRANGE describes, in the Annuaire de la 
Socitié Md éorologique de France, his apparatus for registenng 
the ascending and. descending an-curients The experimental 
anemometer is fixed on a mast at Limoges, and consists of 
four small fans moving round a vertical axis, and recording, by 
electrical arrangements, on a drum coveted with 1uled forms, 
The curves obtained by this method show plainly the upward or 
downward movement of the air, and the velocity is easily read 
off. The experiments show that ascending winds are generally 
stronger and more frequent than the descending, owing no doubt 
to the eddies caused by obstacles met with by the currents. 


In Das Wetter M Seemann discusses the results of the storm- A 


warnings issued by the Mew York Herald between September 


1886 and January 1887, and finds that out of twelve waimngs | 


only three were quite successful, and three partially so The 
wording of the telegrams 1s not so absolute as formerly ; many 
of the depressions pass to the northward of our islands, and our 
weather is disturded, although the gales do not always strike our 


coasts ; judged in this light, the warnings may be moie success- ' 


ful. than when actual storms are predicted. On PP. 83-87 of 


the same journal Dr. C. Lang describes his method of predicting 
night-frost, from the position of the dew-poinf, From the 
Munich observations for 1879-86 he finds that 441 predictions of 
night-frost could be given, of which 89 per cent. were success- 
fal. In 8 percent. of the cases, night-frost did not follow, and 
in 3 pei cent. frost occurred unexpectedly, This method may 
be of considerable benefit to agricultuists ;_ reference to thia” 
subject has been made by Mohn, Buchan, and*gthers. 


Dr. GROSSMANN has published ‘Meteorologische Divisions- 
tafeln ” (Hammench and Lesser, Altona), which will be Very 
useful to meteorological observers in the calculati@n of monthly 
means, and daily means from hourly obseivations. For a divi- 
dend of four figures the quotient is given by simple mspections, 
and for more figures by interpolation by means of a table of 
proportione! parts. The principle of construction is due to Dr, 

oppen, and some of the tables were printed in Aus dem Archiv 
der Deutschen Seewarte, vol. 1 1878. Dr. Crelle’s well known 
“Tables de Calcul ” (Reimer, Berlin, 1869) are equally useful, 
but being in a laige volume are not easily accessible to observers 

enerally The chief meut of Dr. Grossmann’s tables lies in 

their Sablicalion in a form specially suitable to the Wants of 
meteorological obse: vers, and at the low price of about sixpence 
for single copies. They extend to four pages only, and are 
intended to be pasted on cardboard. 


THE Italian Central Meteorological Office has published its 
Annals for the year 1884, in three thick folio volumes, contain- 
ing a mass of meteorological, magnetical, and astronomical data. 
The meteorological services of Italy are very complicated, as in 
addition to the Central Office there are many large and inde- 
pendent establishments from which we possess long series of 
observations, some of them dating from the middle of last 
century The Government established a Committee for We®he® 
Telegraphy m 1863, under M. Matteuci, and in 1865 the 
Meteorological Section of the Ministry of Agriculture commenced 
the issue of the Welwrologia tahana ; from this onginated the 
present office in 1877, located at the Collegio Romano. The 
seivice is now under the able superintendence of M. Tacchini, 
and includes 135 stations of the second order, some of which, 
e.g. those of Stelvio, Valdobbia, Cimone, and Etna are import- 
ant mountain observatories ; in addition to which there are 515 
rainfall stations, and stations at the military settlements of Assab 
and Massowah. The work contains valuable discussions on 
thunderstorms, evaporation, and on the microscopical examina- 
tion of atmospheric dust. 








A SPECIAL meeting of the Meteorological Society of Maur- 
tius, in honour of the Queen’s Jubilee, was held on August 6, 
on which occasion Dr, Meldrum gave an icteresting sketch of 
the origin and labours of the Society, and of the Royal Alfred 
Observatory. Charts weie exhibited showing the tracks of the 
cyclones in the Southern Indian Ocean in each year from 1856 
to 1886, also magnetograms showing simultaneous disturbances 
at Zi-ka-wer and Maumtms on January 9, 1886; and curves 
showing the apparent connection between solar, magnetical, and 
auroral phenomena, and also between solar phenomena and the 
frequency of cyclones, rainfall, and the depth of*water in 11vers, 
together with other articles of interest. Dr. Meldrum stated, 
with reference to the history of meteorology in the island, that 
a memorial was presented to the Governor ın April 1851, sug- 
gesting the desirability of systematic observations, and the 

eteorological Suciety was consequently founded on August 1 
of that year Shortly afterwards the office of Government 
Meteoiological Observer was cieated, to which office Mr Mel- 
drum succeeded in 1862, and the two institutions, although 
distinct, have co-operated with each other. Regular observa- 
tions were commenced at the new Observatory (see NATURE, 
vol xxxv. p. 546) in November 1874. We cannot enumeiate 
here the many useful works which have been canied on, but 
the Hydrographer to the Admiralty has expressed the wish 
that the track chaits should be published, and Mr. Meldrum 
has been informed that the Meteorological Council would 
probably publish them. He also states that tide-gauges will 
soon be erected at two points on the coast, and expresses a 
desire for the establishment of a high mountain station. 


In the American Meteorological Journal for September, Mr. 
H. Allen discusses the theory of the outflow of air under falling 
rain. It has been assumed by some meteorologists that the 1am, 
drops carry with them and compress the air, which, flowing out- 
| produces at times a considerable wind velocity (see article on 
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“ Lightning g 10 Johnson’s Encyclopaedia), Several hypothetical 
cases are considered, and the author concludes that, although his 
computations may need some modification afte: futher study, 
we can safely say that no appreciable velocity of air 1s produced 
by compression fiom falling iain. The same journal contains a 
long paper on the theory of the wind-vane by Prof G. E. 
“curtis, reprinted fiom the American Jou nal of Science for July 
Inst. He discusses the relative stability of a straight vane, and 
that with a double or spread tal. The first relkrente to the 
latter is apparently in Trigl’s Magazin, 1797, and this form has 
been in common use in England since about 1840, The formule 
show that for a frictignless bearing (1) that the oscillations of 
both vanes are smaller as the vanes are longer and larger ; (2) 
that the spread vane is always move stable than the straight 
vane ; and (3) that this advantage in stability 1s greater for long 
vanes than for short vanes, and is independent of the wind 
velocity. The author finds that, with equal friction, a spread 
vane 1s the more sensitive, and that consequently for two vanes 
of equal sensitiveness the spiead vane will have the greater 
fiction and will come to rest more quickly, 


® 

THE Jahresbericht of the Central Physical Observatory of St. 
Petersbuig for 1885 and 1886, and the Annalen for the year 
1885, have 1ecently been published ‘The Russian system is 
very impoitant, not only as being the most extensive on the 
globe, but on account of the great climatic contrasts and the 
completeness of the observations, The present Duector, Dr. H. 
Wild, of Berne, was appointed in 1867, and under his able 
supetintendence the number of stations has greatly increased and 
the quality of the observations has much umpioved, The central 
Observatory is situated about a mile from the sea, on the island 
of Wassili-Ostrow ; the principal observing department has been 
@ramsferred since 1878 to Pawlowsk, about four miles distant, 
and is placed under the superintendence of Dr. E. Leyst The 
observations for 1885 are contained in two quarto volumes of 
about 7oo pages altogether. In addition to the first class 
observatories, the numbe: of stations of the second order 
amounts to 255, and of these the monthly and yearly results of 
208 are published on the inte:national scheme; from 38 of the 
stations the observations are published in extenso. Many new 
stations have been added recently, especially in Siberia, and in 
newly-acquired ternitories, ag, Merv, Batoum, &c. One of the 
Siberian stations, viz. Weichojansk (lat. 67° 34’, long. 133° 51’) 
is stated by Dr. Koppen to be the coldest known point of the 
earth, The mean temperate there for the year was ~ 2°°9 F. 
Tke mean for January and December was — 62°'9, and the 
minimum in January — 88° 6 (far beyond the range of the usual 
tables). The mean temperature of July rose to 60° 6, and the 
minimum for that month was 39°2, The number of iainfall 
stations for which the observations ate given is 650, against 252 
in the pievious year ; the data published are the monthly values, 
the maximum fall ın 24 hours, and the number of days of rain 
and snow. A complete catalogue of the meteorological observa- 
tions ın Russia and Finland, by Dr. E. Leyst, giving the life- 
history of each station, has been published in the Repertorium 
Jur Aleteorologe this year. This work also contains many 
valuable discussions of the vast amount of matetals available 
for the purpose. The mdex of the dunalen, being mostly m 
Russian, is difficult to refer to. 








THE WORK OF THE INTERNATIONAL 
CONGRESS OF GEOLOGISTS} 


L 


ELEVEN yems ago the Association met at Buffalo, It was 
the year of the Centennial Exhibition, and we were 
honoured by the presence of a number of European geologists. 
This naturally opened the subject of the denmtisaal relations 
of geology, and the proposition to institute a Congress of Geo- 
logists of the world took form in the appointment by the Asso- 
ciation of an International Committee. The project thus initiated 
found favour elsewheie, and there resulted an international 
organization, which up to the present time has held thee meet- 
mgs. It was convened first at Paris ın 1878, then at Bologna in 
1881, and at Beilin in 1885. Its next meeting will be held 
1 Vice-Presidential Address read to Section E of the American Assccintion 
for the Advancement of Science, August xo, 1887, by Mr G K. Gilbert. 


in London next year, and an endeavour will be made to 
secure for the United States the honour of the fifth meeting. 
The onginal Committee of the Association has been continued, 
with some change of membership, and has sent representatives 
to each session of the Congress. 

The wok of the Congress, as onginally conceived and as 
subsequently undertaken, bas fur its scope geologic nomenclature 
and classification, and the conventions of geologic maps. The 
particular classifications attempted me the establishment of the 
major divisions used in histoiic and stratigiaphic geology and 
the subdivision of volcanic rocks. In nomenclatuie thiee things 
are undertaken: (1) the determination of the names of historic 
and stiatigiaphic divisions, (2) the formulation of rules for 
nomenclature in paleontology and mineralogy, and (3) the esta- 
blishment and definition of the taxonomic tems of chionology 
(prod, epoch, &c.) and of stiatigiaphy (system, series, &c.). 

he map conventions most discussed are cdlours, but all signs 
for the graphic indication of geologic data are considored. The 
Congress has also undeitaken the piepaiation of a laige map of 
Europe, to be punted in forty-nine sheets. 

The work was for the most put planned at the Paris meeting, 
and Committees were appointed to formulate subjects for action 
by the Congiess at subsequent sessions. Buefly stated, the work 
accomplished to the present time is as follows, Agreement has 
been 1eached as to the iank and equivalence of the taxonomic 
te1ms employed in chionology and stiatigraphy, aset of rules for 
palmontologic nomenclature has been adopted, and many sheets 
of the map of Europe have been piepared for the engraver. A 
partial classification of stratified :ocks has been agreed to, and 
also a partial scheme of map colouis, but the 1eports of pro- 
ceedings indicate that action in these matteis is tentative rather 
than final, 

It is understood that both of these subjects will have promi- 
nent place in the proceedings at the London meeting, and the 
American Committee is endeavouiing to prepare itself for repre- 
sentative action at that meeting by ascertaining the opinions of 
all American geologists on the various subjects. .It has asked 
this Section lo set apart a day for the discussion of some of the 
more important questions, and it can haidly be doubted that the 
Section will :ealize the mutual advantage of thus assigning the 
time requeste. I am personally so impiessed with the import- 
ance of the possible work of the Congress that I shall devote 
the present hour also to ts consideration. 

The first thing the Congress did was to select names for a set 
of categories to expiess the taxonomic rank of stiatigraphic 
divisions on the one hand, and of chronologic divisions on the 
other. In the terminology of zoology and botany the words 
kingdom, class, order, family, genus, species, and so forth, 
however difficult of definition they may severally be, neverthe- 
less are used always in the same order of inclusion. No system- 
atist in those sciences would think of giouping ordeis together 
and callmg them a family, or of styling a group of families a 
genus. But ın geology there is no such uniformity of usage. 
With some writers a group is larger than a senes, with others it 
is smaller. Waith some an age includes several periods, with 
otheis a period includes several a,es There are even writers 
who ignore the distinction between stiatigiaphy and chronology ; 
and among the classifications submitted to the Congiess is one 
; ain which an age is subdivided in‘o systems. There is a manifest 
advantage in bringing order out of this chaos, and s> great is 
the uttlity of uniformity and perspicuity that the decisions of the 
Congress in this 1egard will unquestionably be followed by 
futuie authors The terms and the order adcpted by the Con- 
giess are as follows. Of stratigraphic divisions, that with the 
highest rank is group, then stem, series, and s'age. The corre- 
sponding chionologic divisions are era, period, epoch, and age. 
This order of rank is strange to most English readers and writers, 
and so 1s one of the ferms—s/aee, but the strangeness 13 only 
a temporary disadvantage, and will not seriously 1etard the 
adoption of the convention, The fact that we have | 1eviously 
used the words in a different sense, or that their etymology 
might wauant a different meaning, need not dete: us, for we 
know from fiequent experience that the connotations of a word 
tiansfer'ed from one use to another quickly disappear from con- 
sciousness, leaving ıt puely denotative. The mbtroduction of 
the word s¢age, which can hardly be said to have had an English 
status heretofore, or at least the introduction of some new word 
for that pait of the column, was necessitated by the restriction 
of the word formarion to a special meaning—the designation of 
| mineral masses with ieference to their origin. i 
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The same restriction vacated another office that had been 
filled by formation, and to this office no appointment was 
made. I refer to the use of the word to denote indefinitely an 
ag te of strata—as in saying, this formation should he 
called a series rather than a system. This is an important 
function, for which some provision must be made. I suggest 
that we may advantageously enrich our language by the 

manent adoption of serrane, a word whose English meaning 

as not been well established. 

The fixation of the chronologic terms creates a similar diffi- 
culty. We have crystallized out of our magma the terms era, 
period, epoch, and age, and there remain in the ground-mass 
only con, cycle, and Ame. Of these, con has a poetic connotation 
which seems to unfit it for this particular use; cycle implies 
repetition or recurrence ; and fime has been so generally applied 
to unlimited duration that it 1s difficult to apply it also to limited 
duration, even though the nature of the limitation be indefinite. 
On the whole, fe seems open to the least objection, but I can- 


not help regretting that either ferial or age, both of which have | 
heretofore passed current ın the indefinite sense, was not reserved | 


by the Congress for that function. With English-speaking 
peoples the word æn could have been better spared for the 
definite series. 

But while the terms selected by the Congress are not beyond 
criticism, the benefits to be derived from an eement in an 
orderly system are so great that I for one shall unhesitatingly 
adopt them as they stand—provded, of course, that the Con- 
gress makes no effort to improve its selection, A small reform 
of this nature yields its profit to this as well as future genera- 
tions, and I hold it a duty to favour even those reforms which 
involve so much effort and pains that their blessings cannot be 
realized by those who initiate them. Such are the exchange of 
our English spelling for a rational system, and the exchange of 
decimal notation in arithm.tic for a binary notation. My appli- 
cation of the new nomenclatur2 begins with this address, in the 
preparation of which I have experienced its utihty. That you 
may have no difficulty in interpreting my reformed language, I 
have placed the taxonomic legend on the wall, with the addition 
of the complementary indefinite terms—terrane and time. 


Terranes. Times 
Group: ae Era. 

“System. s Period. 

` : (Series. age Epoch. 
-. ` 7 Stage. Age. 


There are propositions before the Congress to distinguish the 
names of individual groups, systems, series, and stages by means 
of terminations, those of the same rank having the same termina- 
tion. ‘Thus it 1s proposed by a Committee that every name of a 
group shall end in‘ary—Tertiary, Primary, Archeary; it is pro- 
posed that names of systems end in sc—-Cretacic, Carbonic, 
Siluric ; it is proposed that names of series end in ¢an—Eifelian, 
Laramian, Trentonian; and it is proposed that stage names 
terminate with z#, Another Committee suggests that ze be used 
for stages instead of systems, The adoption of such a plan 
would enable.a writer or speaker to indicate the taxonomic 1ank 
of a terrane without adding a word for that purpose, If he 
regarded a certain terrane taking its name from Cambria as a 
system, he would call it the Cambric ; if he esteemed it only a 
series, he would say Cambrian; and there wonld be no need of 
adding the word system or series in order to express his full 
meaning. Conversely, the reader or hearer would always learn 
its taxonomic rank, or supposed rank, whenever a terrane was 
mentioned. These I conceive to be the advantages derivable 
from the change, but they would not be the only effects. It 
would become impossible for a geologist to name or allude to a 
terrane without declaring its rank, and the consequences of this 
would be evil in many ways, In the first place, one could not 
discuss terranes from any point of view without expressing an 
opinion as to their taxonomy, and the change would thus contra- 
vene one of the most important rights of opinion—namely, the 
right to reserve opinion. Again, geologists who differed as to 
the rank of a terrane’would necessanly terminate its title differ- 

, ently, and’a needless synonymy would thus be introduced. In 
the third place; the.created necessity for taxonomic discrimina- 
tion on all occasions, would tend to direct undue attention to 
taxonomic problems. Taxonomy would be conceived by many 
geologists as an end instead of a means, just as correlation has 

n conceived, and energy would be wasted in taxonomic 
. 
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refinement and taxononomic controversy. It is gonvenient for 
purposes of description and comparison to classify the strata 
that constitute a local columnar section in phalanges of various 
magnitude or rank, but the criteria on which we depend for 
discrimination are in the nature of things variable, gnd offer 
ground for endless difference of opmion; 
extremely unforiunate to have such differgnces perpetuall 
brought to the foreground. hd 

Another subject considered by the Congress is the nomencla- 
ture of paleontology. A Committee appointed for the purpose 
formulated rules for the establishment of the name®of genera and 
species, and their 1eport was adopted byethe Congress. I have 
no opinion to express as to the wisdom of the rules, but it is a 
matter of surprise that a body of geologists assumed to speak 
with authority on the subject. From one point of view paleonto- 
logy 1s a part of geology ; from another point of view it is a part 
of biology. In so far as it names genera and species it 1s purely 
biologic, and it would seem proper that the students of fossils 
unite with the students of living animals and living plants in the 
adoption of rules of nomenclature. 

A similar remark applies to the nomenclature of min@ralogy, 
in regard to which no action bas yet been taken. The most inti- 
mate relations of systematic mineralozy are with chemistry. 

Yet another projected work of the Congress 1s the classification 
of eruptive rocks, Up to the present time action has been 
deferred, and it may reasonably be hoped that no scheme of 
classification will be adopted. If there existed a system of 
classification which gave general satisfaction and had stood the 
test of time, there would be little harm—and little or no advant- 
age—in giving it the official stamp of approval. If the main 
features of a classification were well established and the 1esiduary 
discrepancies were recognized as unessential, it is conceivable 
that some benefit might be derived from the submission ofth® 
matter to an assembly of specialists. But the actual case 1s far 
different. Not only is there wide difference as to the classtfica- 
tion of volcanic rocks, but there is no agreement as to the fanda- 
mental principles on which their clecsinenion should be based, 
for we still lack an accepted theory of volcanism. At the same time 
observation 1s being pushed with great vigour, and with the aid 
of new and important methods. With the rapid growth of know- 
ledge and ideas, classifications are continually remodelled, and the 


. best is in danger of becoming obsolete before ıt has been printed 


geol 


and circulat Should the Congress enter the hsts, one of two 
things would occur. Either its classification would be treated 
like that of an individual, and ignored as soon as a better one was 
proposed ; or it would bs regarded as more authouitative, and 
new facts would for a time be warped into adjustment with it. 
In either case the reputation of the Congress would eventually 
suffer, and in one case science would suffer also. 

There remain to consider the two most important undertakings 
of the Congress, the classification of terranes and the unification 
of map colours. The Congress is attacking these subjects in- 
directly by means of a third undertaking, the preparation of a 
c map of Europe, and this method of approach has had 
the effect of making ıt difficult properly to interpret its action. 
There can be no doubt that those who originally organized the 
work contemplated the enactment of a stratigiaphic classification 
to be applied to the entire earth, and the selection of a colour 
scheme for use either in all geologic maps or in all general geologic 
maps. But at the Berlin session the Committee in charge of 
work on the map of Europe pressed the Congress for the deter- 
mination of questions on which hung the completion of the map, 
and many hany decisions were reached, while not a few disputed 
ponts were referred to the Map Committee. The debates indicate 
that much or all of this work was provisional or of merely local 
application, but the resolutions adopted show little qualification. 
It should be added that the ófficial minutes of the meeting are 
still unpublished. In view of the uncertainty thus occasioned I 
shall not attempt to characterize the attitude of the Congress 
on the subject of classification, but shall merely develop my 
individual view. 

It is the opinion of many who have discussed the general 
classification of terranes by convention of geologists that the 
smallest umt of such classification should be the stratigraphic 
system. What isa stratigraphic system? The Congiess implies 
a definition in saying that a system includes more than a series 
and less than a gioup, and that the Jurassic 13 a system ; but this 
gives only a meagre conception, and we need a full one. As the 
problem of classification demands a tive conception of a system, 
and as there is reason to believe that a false conception is 


and it would be g 
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abroad, it is proper that in’ seeking the tue one we begin with 
the elements. 

The surface of the land is constantly degraded by erosion, and 
the material removed is spread on the floor of the ocean, form- 
ing a deposit, This process has gone on fiom the dawn of 
geologié history, but the positions and boundaries of land and 
ocean have not remaimed the same. Crust movements have 
caused the submergence of land, and the emeigence of ocean 
bottom, and these movements have been local and irregular, dis- 
tricts here and there going up while other districts went down, 
The emeigenge of ocean bottom exposes the deposit previously 
made on it, and subjects it to erosion. In this way every part of 
the known surface of fhe globe has been the scene of successive 
deposition and erosion, and in many districts the alternations of 
process have been numerous, It is manifestly impossible that 
either erosion or deposition should ever have prevailed univers- 
ally, and it has been established by the study of stratigraphic 
breaks that a time of erosion has often interrupted deposition ın 
one region while deposition was uninterrupted in another. 

In transportation from its region of erosion to its place of 
deposition detritus is assorted, and it results that the simulta- 
neous deposits on the bottom of an ocean are not everywhere the 
game. ssh diversity is shown in the ancient deposits consti- 
tuting geologic formations. It 1s a general fact that synchronous 
formations have not everywhere the same constitution. 

Many of the vanations in deposits are correlated with depth 
of water and distance from shore, and it results that elevation 
and subsidence in regions of continuous deposition produce 
changes in the nature of the local deposit. : 

The animals and plants of the earth are not universally dis- 
tributed, but are grouped in provinces, In the geologic past 
similar provinces existed, but their boundaries were different, 

eshating in harmony with the varying geography of the surface, 
From time to time the barrieis separating contiguous provinces 
have been abolished, suffering them to coalesce; and conversely 
new bamuers have arisen, creating new provinces, From the 
earliest Palæozoic to the present time the species of animals and 
plants have been progressively modified, the nature of the modi- 
fication depending on local conditions, The faunas and floras 
of different provinces thus become different, and the longer the 
provinces remain distinct the greater is the divergence of lie. 
The removal of a barrier either produces a new fauna by the 
fusion of the two previously separated, or else obliterates one 
and extends the area of the other. In either case there 13 a 
change toward the unification of life, and in either case there is 
an abrupt change in a local fauna. Thus the secular evolution 
of species, combined with the secular and kaleidoscopic revolu- 
tron of land areas, leads to two antagonistic tendencies, one 
toward diversity of life on different parts of the globe, the other 
toward its uniformity. The tendency toward uniformity affords 
the basis for the correlation of terranes by comparison of 
fossils ; the tendency toward diversity limits the possibilities of 
correlation. 

If now we direct attention to some limited area and study its 
geology, we find that under the operation of these general pro- 
cesses 1t has acquired a stratigraphic constitution o! a complex 
nature. Its successive terranes are varied m texture. Breaks in 
the continuity of deposition are marked by unconformities. The 
fossils at different horizons are difterent, and when they are 
examined in order fiom the lowest to the highest, the rate of 
change is found to vary, being’in places neaily imperceptible 
and elsewhere abrupt. It is by means of such features as these 
—that is, by lithologic changes, by unconformities, and by lle 
changes—that the stratigraphic column is classified into groups, 
systems, series, and stages, A system is a great terrane separated 
from terranes above and below by great unconformities or great 
life breaks or both. Smaller unconformities, smaller life changes, 
and aes changes are used for the demarcation of senes and 
stages ; and, on the other hand, exceptionally great unconformi- 
ties and life breaks are used to delimit groups. As the same 
criteria determine groups, systems, and series, differing only in 
degree, the precise definition of the term system is impossible, 
and in many cases the gradation of a terrane as a group, a sys- 
tem, or a series is largely a matter of convenience. From tins 
point of view a system is somewhat artificial, but there is a more 
important sense in which ıt ıs natural. It 1s limited by strati- 
graphic or paleontologic breaks above and below, and these 
breaks are natural. The taxonomist 1s not warranted in dividing 
systems where no such break exists. 

Transferring now our attention to some other area, distant 





from the first, and studying its stratigraphy, we find that the 
same principles enable us to divide it independently into stages, 
series, systems, and groups. Its fossils are not the same, but 
they are to a certain extent similar, and the sequeace of life is 
approximately parallel, We cannot compare stage with stage, 
nor series with series perhaps, but we can compare system with 
system, and making the comparison we discover that the breaks 
are at different places. While one area was upiaised and sub- 
jected for a time to erosion, the other received continuous 
deposition. While life in one area, enjoying constant condi- 
tions, was almost unchanged for long ages and even epochs, it 
was revolutionized in the other by the inuption across some 
obsolescent barrier of strong and sive faunas and floras. 
The systems of one area, therefore, do not coincide with the 
systems of the other in their beginning and ending. They may 
differ in number, and they may differ greatly in magnitude, and 
in the duration they represent. They are, m fact, a different 
set of systems. 

The case I have described is ideal, but not false. It repre- 
sents the common experience of those who have developed the 
geologic histories of remote districts, and attempted to correlate 
them with the geologic history of Europe. There does not 
exist a world-wide system nor a world-wide group, but every 
system and every group is local. The classification developed 
in one place ıs perfectly applicable only there. At a short 
distance away some of its beds disappear and others are intro- 
duced ; futher on, its stages cannot be recognized; then its 
series fail, and finally its systems and its groups. 

If I have properly charactenzed stratigraphic systems—if 
they are both natural and local—it goes without saying that the 
classification of the strata of all countiies m the dozen or so 
systems, as proposed by some of the members of the Congress, 
is impossible, 

I hasten to add that from the point of view of these gentle- 
men what they advocate is not necessarily impossible, for they 
have a different conception of asystem. They regaid it not as 
local but as universal. It is their privilege to define their terms 
as they please, and we will not dispute about mere words, but I 
cannot too strongly or too earnestly insist that a system which is 
universal is artificial. It may be natural in one geologic 
rovince, but it is artificial in all others. Take for example the 

urassic. It is a natural system in Europe. In the eastern 
United States no strata are called Jurassic with confidence, and 
at the west the rocks called Jurassic merge with those called 
Triassic. In India, Medlicott tells us, a Jutassic“fauna occurs 
atthe summit of a great natural system contaming a Permian 
fauna near its base. In New Zealand, according to Hutton, a 
continuous rock-system, dissevered by great unconformities from 
other systems, bears at top fossils resembling those of the lower 
Jurassic, and lower down fossils of Triassic facies, To establish” 
a Jurassic system in either of these countries it is necessary 
to divide a natural system, and a Jurassic system thus established 
would be necessarily artificial, 

This is the sort of classification implied by the assumption 
that systems are world-wide. It is not impossible, but it is 
highly unadvisable. It 15 classification for the sake of uni- 
formity, and its uniformity 13 Procrustean, The natural systems 
of a region are the logical chapters of its geologic history. If 
you group its strata artificially according to the natural divisions 
of another region, you mask and falsify tts history. The geologic 
history of the earth has as great local diversity as its human 
history. As in human history, there are inter-relations and 
harmonies and a universal progress but these are perceptible 
only in the general view, and the student whose preconceptions 
lead him to exaggerate the harmonies and ignore the discre- 
pancies perverts the meaning of every page. 

I preter, therefore, my own definition of system, makinz it 
natural and consequently local, and I earnestly oppose any 
attempt to coerce the geology of one country in a rigid matrix 
formed over and shaped by the geology of another country. 

The ideas I oppose have arisen in connection with the work of 
correlation, Some geologists appear to regard correlation as the 
determination in distant localities of identities; the more philo- 
sophic regard it as the determination of the actual relations, 
whether they be of identity or difference. With the former the 
basis of correlation is the universali i 
the latter it may be said to be 
time. 

Now in the comparative study of local geologié histories, just 
as in the comparative study of local human histories, it is a 
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matter of convenience to have a common senle of time. It is 
not essential, but ıt is highly convenient, In human history we 
use an astronomice scale of equal parts, designating each unit by 
a number. In geology no scale of equal parts is available, and 
we employ the eras and periods, and to some extent the epochs, 
of the local geologic history first deciphered—that of Europe. 
These time-divisions bear the same names as the groups, systems, 
and series of strata whose deposition occured within them. 

So far as the science of geology is concerned the selection of 
Europe as its finst field of study was a matter of chance, and the 
adoption of the European time scale as a general standard may 
therefore be said to have been accidental, Though the local 
rock scheme on which ıt is based is natural, the time scale, con- 
sidered as universal, is arbitrary, Another locality would have 
afforded a different scale, but its authority would neither be 
greater nor less, The scale being 1ecognized as arbitrary, and a 
mere matter of convenience, 1t is legitimate to modify and fix it 
by formal convention. The Congress can do good service to 
geologic technology by putting it in the best possible shape and 
giving it an official status, In my judgment only a small number 
of divisions should be admitted, not more than the number of 
periods of the European scheme. In a general way the dura- 
tions represented by the co-ordinate divisions should be as neaily 
equal as practicable, but a certain concession might be made to 
chronologic peispective on account of our superior opportunities 
for studying the later history. Some of the shorter periods 
might perhaps be united udder new names. Each line of divi- 
sion between periods should be defined by means of a strati- 
graphic plane of division, and this can be done with precision if 
a locality 1s made part of the definition. 

Especially should‘ pains be taken to declare the arbitrary 
nature of the scale. Even with this precaution it will be mis- 
construed by many, for there 1s a tendency of the mind to attach 
undue weight to classification, Wherever we draw lines of 
separation, we lose,to a ceitain extent the power to recognize 
continuity. When, for example, the clock strikes twelve on 
New Year’s Eve, fime seems to stop and begin again. Wespeak 
of the achievements of the nineteenth century—and despite our- 
selves we think of them too—as though a new industrial epoch 
began in A.D.’1800, And so it ıs easy for the begtnner in 

eology to accept as discontinuous the eras and periods of which 
fe text-book treats,And it is hard for him afte:waid to unleain 
the lesson. we 

There is reason to believe that confusion of ideas in regard to 
geologic classification has been fostered by the employment of 

e same set of names for the divisions of the tame scale and for 
the local terranes on which they are founded. It might be well 
to furnish the time scale with names suggesting times—such 
names as the brothers Rogeis applied to the terranes of Pennsyl- 
vama ; but so 1adical a change’is hardly feasible, especially as 
we should thus lose the mnemonic connection of times with 
corresponding terianes, I propose, as a means of accomplishing 
the end with the least inconvenience, that a set of tune words 
be deiived from the terrane names by modifying the final sylla- 
bles. The time words should all have the same termination, and 
that should differ from any terminations occuring in the terrane 
names, I suggest for the ending of time words the syllable a/. 
With sach a nomenclature, Jurassic and Devonian would denote 
only ceitain European rock systems, while Jural and Devonal 
would denote periods of the standard time scale; and we could 
speak of the Chico-Tejon series as partly Kocenal and partly 

retaceal without seeming to imply the existence in Califoinia 
of the Eocene and Cretaceous systems of Europe. 

A few minutes ago I opposed the differentiation of words by 
terminations because it abrogated the power of indefinite ex- 
pression} I now favour it for the same reason. It is well to be 
indefinite as tò. the taxonomic rank of terranes while their 
characters aresimperfectly known, but it is not well to confuse 
tervanes with times’ > > E 

It is not to be afsiimed that ʻa time scale adopted now as the 
best possible wall cọntinue’indefinitely to be the best possible ;, 
the day will inevitably come When it can be improved. In the 
fuller light, of the‘ future we may Tecognize as very unequal 
periods that we now*deen equivalent, and the.possibilities of 
defining pre: Cambal period$ are unlimited. ‘yen ‘now there 
are announced beneath the lowest fossil-beming terrane of the 
Lake Superior region-two Bystems of clastic rocks limited abové 
and below by great unconformities, and Ining demands their 
recognition as a group, distinct from the Archean. If his voice 

heard, thé time scale will include ~an era between the Palæo- 
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zoal and the Archial, and this era will supply thg needs of the 
systematist until great additions have been made to our present 
knowledge ofthe older 10cks. 
(To 62 continued.) 
e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OXFORD —The 1esignation of Prof Prestwich and the 
continued illness of Prof. Moseley have pioduced two gaps in 
the scientific professoriate this term. Though the Professor of 
Geology has left Oxford, his successor will not be appointed 
until after Christmas, In Prof. Moseley’s absence the work of 
the morphological department 1s being carried on by Mr. 
Hatchett Jackson and Mr. G. C. Bourne, who has just been 
elected to a Fellowship at New College, 

In the department of physics, Prof, Clifton is giving no honour 
lectures, but has an elementary course on mechanics and 
acoustics, Mr. Selby is lecturing on elasticity and on glectro- 
statics, both treated mathematically. At Christ Church, Mr. 
Baynes gives lectures and practical imstruction in electricity and 
magnetism, Su John Conioy and Rev. F. J. Smith are 
lecturing on elementary physics at Balliol and Trimty. 

The chemical department at the Museum has been strengthened 
by the addition of Mr. V. H. Veley to the staff; the usual 
courses of lectures are being given by Mr. Fisher and Dr. 
Watts, and Prof Odling is lecturing on glycerine and its deriva- 
tives. “At Christ Church, Mr. Vernon Harcourt has a class for 
quantitative analysis, and lectures on elementary chemistry. 
Sir John Conroy is lecturing on chemical physics at Balliol. 

he Physiological Laboratory is continuing its usual work withe 
little alteration, Prof. Burdon Sanderson’s lectures are on 
circulation, respiration, and bodily motion, 

Prof. Balfour, besides lectuung on extinct plants for the 
Professor of Geology, is giving a couse on general morphology. 
Dr. Tylor continues to expound the Pitt-Rivers Collection, a 
fresh portion which will shortly be rearranged and opened to 
the public. 

Mr. Piimrose McConnell is lecturing on the principles of 
agriculture, maialy for the benefit of India Civil Service 
candidates. 

During this term there will be an examination for Scholarships 
in Natuial Science at Balliol, Exeter, Christ Church, and Trinity 
jointly, beginning on November 17. 

A pamphlet has just been issued from the Clarendon Press 
giving full information as to the methods of obtaining medical 

egrees in Oxford, and the instruction in medicine provided by 
the University. 


CAMBRIDGE.—The Museum and Lecture Rooms Syndicate 
have issued another report pressing for new accommodation for 
Pathology and Physiology, and suggesting that the department 
of Pathology, including its Museum, could be located in the old 
chemistiy buildings when “the new laboratory is completed. 
They recommend the building of new roome for Human 
Anatomy and Physiology on the Coin Exchange site at the 
northern end of the Museum site. It is an important feature of 
this scheme that it would leave free the present Human 
Anatomy Schools and Museym to be added to the frontage 
available in Downing Street for a Geological Museum. 

Messrs. W. H. Macaulay and W. B. Allcock have been 
appointed Moderators for the year beginning May r, 1888. 
Messrs, J. Larmor and W. Welsh are appomted Examiners in 
Part I. of the Mathematical Tripos for the same year. 

Dr. Smith’s prizes for the present year have been adjudged 
as follows :—(1) Mr. Augustus Edward Hough Love, SE Johns 
College, for an essay on “f Small Free Vibrations and Deforma- 
tion of a thin Elastic Shell,” and on ‘The Force and Forced 
Vibrations of an Elastic Spherical Shell contaming a Given 
Mass of Liquid.” (2) Mr,-Arthur Berry, King’s College, for 
an essay on “ Joint Reciprocants.” 





SCIENTIFIC SERIALS. 


` The’ Quarterly Journal of Microscopical Science for August 
1887, vol, xxviu. part 1, contams the following papers :—On the 
anatomy of the Madreporia, pait 3, by Dr. G. Herbert Fowler, 
(plates i, and ii.) In this memoir the author deals with the 
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anatomy of Tugbinaria mesenterina (?\, of Laphohelia prolifera, 
of Seriatopora subulata, and of Pocillopoia, with a note on the 
skeleton of Flabellum.—On the anatomy of Alussa corymbosa, 
and Huphyllia glabrescens, and on the morphology of the Madre- 
porian skgleton, by G. C. Bourne (plates iii. and iv.) —On 

e intra-ovazian of some osseous, fishes, by Dr. Robert 

harf (plate v.)— rvyations on the structure and distribution 
of striped and unftnped muscle in the animal kingdom, and a 
theory of muscular contraction, by C. F. Marshall (plate vi.) 
The author concludes that in all muscles which have to perform 
rapid and frequ@nt movements a ceitain poition of the muscle 1s 

ifferentiated to performs the function of contraction, and this 
portion takes on the foim of a very regular and highly modified 
intracellular network. This network, by its regular ariangement, 
gives rise to curtain optical effects, which cause the peculiar 
appearances of striped muscle; the contraction of the striped 
muscle-fibre is probably caused by the active contraction of the 
longitudinal fibrils of the intracellular network ; the transverse 
networks appear to be passively elastic, and by their elastic 
rebound cause the muscle to rapidly resume its relaxed condition 
when thè longitudinal fibnls have ceased to contract; they are 
possibly also paths for the nervous impulse.—On the fate of the 
muscle-plate and the development of the spinal nerves and limb 
plexuses in bids and mammals, by Di. A. M. Paterson (plates 
vu. and vii.) On the ciliated pit of Ascidians and its 
ielation to the nerve-ganglion and so-called hypophysial gland, 
and an account of the anatomy of Cynthia rustica (?), by Lalan 
Sheldon, Bathurst Student, Newnham College (plates ux. and 
x.). Suggests that the onginal function of the ciliated pit'was 
the aration of the brain, with which it communicates in the case 
of Clavellina ; where also its posterior part acts a» a reservoir to 
carry of the secretion of the gland.—On the tongue and gustatory 
ofgats of Afephitis mephitica, by Dr. Frederick Tuckerman 
(plate xi) 1g memoir is preceded by an interesting account 
of the literature relating to the position and structure of the 
taste organs of yertebrates. —On the quadrate in the Mammalia, 
by Dr. G. Baur. He thinks that there is httle doubt but that 
the quadrate of the lowe: vertebrates 1s contained in the sygomatic 
process of the mammals.—On the hemoglobin crystals of 
rodents’ blood, and on an easy method of obtaming methemo- 
globin ciystals for microscopic examination, by Dr. W. D, 
Halliburton. 


Bulletin del Académie Royale de Belgique, Au 
the oscillations of a pendulum produced by the displacement of 
the axis of suspension, by E. Ronkar. The object of these 
researches is to ascertain the possibility of recording the shght 
oscillations in the ciust of the earth by means of a freely sus- 
pended pendulum. It is shown that the pendulum tetains a 
movement imparted by a certain number of horizontal undulat- 
ing impulses, whenever the duration of the oscillation of the 
pendulum is the same as that of the axis, but not otherwise. 
From this may be deduced an experimental process for determin- 
ing the periodical irregulanties in the movement of diurnal rota- 
tion.—0n the colloidal sulphuret of cadmium, by Eug. Prost. 
To the colloidal solutions of arsenious, stannic, and other sul- 
phurets already determined, the author here adds the sulphuret 
of cadmium, which was hitherto known only in the insoluble 
state. He obtains a colloidal solution of this compound by 

assing hydrosulphuric acid through water holding in suspension 
teshly precipitated cadmic sulphur, and afterwards eliminating 
by the action of heat the hydrosulphunc acid dissolved in the 
liquid. A spectroscopic study of this clear yellowish liquid 
shows that the cadmic sulphur ig really in a state of solution, 
the solution presenting all the characters hitherto ascirbed to 
all dissolved collordal substances.—-Description of some new 
Cucurbitaceas, by M. Alfred Cogniaux. This paper contains 
an account of fourteen new species and. of several vaneties, 
forming an important addition to the author’s general mono- 
graph of this family published in De Candolle’s ‘‘ Monographie 
Phanerogamum.” 


st, —Note on 
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SOCIETIES AND ACADEMIES. 
Lonpon, : 


_ Entomological Society, October 5.—Dr, Sharp, President,” 
in the chair.—-Mr, Jacoby exhibited a specimen of Aphthonoides 
beccarii, Jac., a species of Haltica having a long spine attached to 
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the posterior femora ; also a specimen of Riagrosoma madagas- 
cariensis.—Mr. Stevens exhibited a very dark specimen of 
Crambus ferlellus from the Hebrides, which its captor supposed 
to be a new species. Mr. Porritt remarked tbat this brown form 
of Crambus perlellus occurred at Hartlepool with the ordinay 
typical form of the species, and was there regarded as only a 
variety of it—Mr. Slater exhibited a specimen of Gonepteryx 
cleopatra, which was stated to have been taken in the North of 
Scotland. Mr. Jenner Weir remarked that although the genus 
Rhamnus—to which the food-plant of the species belonged—was 
not a native of Scotland, some species had been introduced, 
and were cultivated in gardens.—Mr, South exhibited about 150 
specimens of Boarmia repandata, bied from larvee collected on 
bilbeny m the neighbourhood of Lynmouth, Noith Devon, in- 
cluding strongly marked examples of the typical form, extreme 
forms of the var. conversaria, Hub., a form inte:mediate between 
the type and the variety last named, and examples of the var. 
destrigaria, aw Mr. South said that an examination of the 
entire series would show that the extreme forms were connected 
with the type by interaediate forms and therr aberrations.—Mr, 
Poulton exhibited young larvae of Apatura tris, from the New 
Forest ; also eight young larvee of Sphinx convolvuli reared from 
ova laid on the 29th of August last. Ele said the life-history of 
the species was of extreme interest, throwing much light upon 
that of Sphinx ligustri, as well as upon diffeult points in the 
ontogeny of the species of the allied geneia Acherontia and 
Smerinthus, Mr. Stainton said he was not aware that the 
larvee of Sphinx convolvuli had ever before been feen in this 
country in their early stages. Mr. McLachlan remarked that 
females of this species captured on former occasions, when the 
msect had been unusually abundant, had been found upon 
dissection to have the ovaries aborted.—Mr. R. W. Lloyd 
exhibited specimens of Zlater pomone, and of Afesosa nubila, 
recently taken in the New Fouest.-Mr. Porritt exhibited a 
series of melanic varieties of Disernea fagella, from Huddersfield, 
and stated that the typical pale form of the species had almost 
disappeared from that neixghbourhood.—Mr. exhibited, for 
Mr. J. Brown, a number of puparia of Cecidomyia destructor 
(Hessian Fly), received by the latter from various places in 
Cambridgeshire, Norfolk, Suffolk, and Wiltshire. He also ex- 
hibited a living larva of Cephus pyenuens, Lat, (the Corn Sawfly), 
which had been sent to Mr. Bowe from ‘Swaffham Prior, 
Cambridgeshire, where, as well as in Bowell Fen, the species 
was stated to have been doing considerable damage, to-wheat 
ciops. Mr, Verrall, in reply to a question by Mr. Enock, said 
he believed that the Hessian Fly was not a recent introduction 
in Great Britain, but had been here probably for hundreds of 
years. He admitted that he was unable to refer to any but 
recent records of its capture. Prof. Riley said he was unable 
toagiee with Mr. Verrall, and believed that the Hessian Fly 
had been recently introduced into this country. Its presence” 
here had not been recorded by Sir Joseph Banks, by Curtis, 
by Prof. Westwood, by the late Mr. Kirby, or by any other 
entomologist in this Bey who had given especial attention 
to economic entomology. It seemed highly improbable, if this 
insect had been here so many years, that its presence should 
have so long remained undetected both by, entomologigts and 
agriculturists. Prof. Riley said it had been stated that the insect 
was introduced into America by the Hessian troops in 1777, but 
this was impossible, as its existence at that date was unknown 
in Hese. Mr. McLachlan, Capt. Elwes, Mr. Verrall, Mr, 
Jacoby, and Dr, Sharp continued the discussion. —Mr. J. Edwards 
communicated the second and concluding part of his ‘“Synopsis 
of British Howuplera-Cicadinza,”—Prof, Westweod contributed 
tr Notes on the life-history of various species of the Neuropteraus 
genus Ascalaphus.”—Capt. Elwes a papér ‘ On “the?Butter- 

ies of the Pyrenees,” and, exhibited ‘4 large number of species 
which he recently collected'therg,”, Mr McLachlan’ said he 
spent some weeks in the Pyrenees in 1886; and ‘was able to 
confirm Capt. Elwes’ statements as to the -abundance of butter- 





by Mr. Distant, Mr. White, Dr, Sharp, and others. roa 
* > . r A * 

Mineralogical Society; October:ag. Anniny Meeting, 
—Mr. L. Fletcher, Presidènt, in sthe. ċhgir, —Afrer the zending 
dfthe Report, the following were elected Officers: and Counci 
| for the ensuing session-::—President 4 "E. Fletcher’ -Vice-Presi- 
sidents: Rev: S. Haughton; F.R.S., WH. Hudléston, F.R.S. 
‘Council (in place of Messrs. Burghatdt; Danby, Dobbie, and 


| Lewis, the rgtiring Meinbers):."Prof’ A. H, Church, Townshend 
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-| flies in that part. of- the world; The discussion was continued ` 
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M. Hall, Colonel C. A. M‘Mahon, J. Stuart Thomson. Trea- 
surer: Rev. Prof. T. G. Bonney, F.R.S. General Secretary: 
R. H. Scott, F.R.S. Foreign Secretary: T. Davies. Auditors: 
B, Kitto, F. W. Rudler.—The following papers were read :— 
On a meteoric iron, containing crystalli chromite, found in 
Greenbrier Co, West Virginia, about the year 1880, by L. 
Fletcher, President -——On the nature and origin of clays, by J. 
H. Collins.—Note on the occurrence of what may prove to be 
a new mineral resin, by J. Stuart Thomson.—On a variety of 
glaucophane from the Val Chivone (Cottian Alps), by Rev 
Prof. T. G. Bonney, F.R.S.—On the discovery of leucite in 
Australia, by Prof. J. W. Judd, F.R.S.—On proustite contain- 
iog antimony, by H. A. Miers and G. T Prior.—Description of 
a new student’s goniometer, by H. A. Miers.—On rutile needles 
in clays, by J J. H. Teall. 


PARIS. 


Academy of Sciences, October 24.—M. Janssen in the 
chair.—On naphthol as an antiseptic, by M. Ch. Bouchard. 
From the experiments here described it 1s shown that naphthol, 
hitherto limited to the local treatment of certain cutaneous 
diseases, may with perfect safety be applied inwardly, Its 
antiseptic and toxic properties have been accurately determined, 
with the result that, owing to its slight solubility, it is to be 
preferred in certain cases to all known antiseptic medicines.— 
Remarks on the physical principle on which is based M. 
Clausius’s new theory of steam-motors, by M. G. A. Him. 
The view here contested is that the cylinder may be regarded as 
impermeable to heat, and consequently that the exchange of heat 
between its walls and the steam at each stroke of the piston is a 
factor which may be neglected by the practical mechanician. M. 
Him claims that most English and American engineers have 
adopted his views in the ‘‘ Hiin-Zeuner controversy.”—On the 
congelation of ciders, by M. G. Lechartier. he author's 
expermments make ıt evident that the fermentation of ciders is 
not destroyed but only dimmished even after being kept for nine 
days at a temperature of 18° C. below freezing-point.—Remarks 
accompanying the presentation of the ‘‘ Statistique de la Super- 
ficie et de la Population des Contrées de la Terre,” by M. E. 
Levasseur. This work, which appeared onginally in the 
Bulletin de l Institut international de Statistique for 1886-87, 
comprises 103 tables, in three ~—the first devoted to Europe, 
the second to the other divisions of the globe, the third to 
general conclusions and comparative details for the whole earth. 

n this the area and population of the vaious divisions of 
the world are thus tabulated for the year 1886 :— 





Population. 

Ratoi 

Area in millions Density per ato to 

In the whole 
f ` : 

laloma tten millions idiecaetrs: a Sanoa 
Europe lo'o 347 =- 34 .. -234 
Africa 3r 197 6.. 133 
Asia sot ai 42'0 789 . I9 ...  53'°2 
Oceania ... n MI ces 38 355. 2'6 
North America 234 8a 34.. 5'4 
South America 18°3 32 7. 2° 
136'1 1483 10"9 100°0 


It is pointed out in the introduction that nearly two-thirds of 
mankind are concentrated in a relatively small space, about 
xr millions of square kilometres, or one-twelfth ofall the dry land, 
divided into three great groups: West, Central, and South 
Europe (245 millions of inhabitants, and 3°5 millions of kilo- 
metres) ; the Anglo-Indian Empire (254 and 3°6); and China, 
with Manchuria and Japan (430 and 4).—On the third scientific 
voyage of the Airondelle, by Prince Albert of Monaco. Besides 
many hundreds of floats sent adnft between the Azores and 
Newfoundland, several captures were made from great depths 
with the sounding-gear, which worked easily down to 3000 
metres from the surface. Amongst the pnzes were several un- 
described fishes, Gorgons, siliceous Sponges of the Hexactin- 
“ellid family, a soft Urchin (Phormosoma), numerous Amphipod 
and Isopod Crustaceans, Solasters, Ophinres, and Hyas of great 
size, besides a moon-fish weighing nearly 300 kilogrammes, and 
furnished with a trne caudal a 
atic circle, by M. G. Govi. It is shown that this law, of which 
Newton himself offered no demonstration, is often at fault, 





dage.—On Newton’s chrom-- 





because it expresses no certain theoretic pmuciple, nor any 
rigorously observed theoretic fact. Nevertheless it may 
still yield approximately corect useful results when it is 
required to express the oun sensations experienced by the 
organ of sight — Positions of Brooks’s Comet (Januaig 22, 1887) 
measured with the 8-inch equatonal of the Observatory 
Besançon, by M. Gruey. The positions are calculated for the 
period ranging from February 24 to April 29"—On magnetizing 

y influence, by M. P. Duhem. The author communicates the 
chief results of some studies based on the principles of thermo- 
dynamics, and undertaken for the purpose of r@moving some of 
the difficulties presented by Poisson's theory.—Action of sul- 
phureted hydrogen on the salts of cobalt, by M. H. Baubigny. 
Some years ago the author showed that all the salts of nickel me 
transformed to sulphides when their solutions are treated with 
hydrosulphuric acid at the ordinary temperature. He now shows 
that a like treatment of the salts of cobalt yields very similar 
results, —On the quantitative analysis of titamc acid, by M. 
Lucien Lévy. A new method of analysis 1s described, which 
is more rapid and yields more accurate iesults than that hitherto 
in use,x—On ceitain processes capable of increasing the iesist- 
ance of the organism to the action of microbes, by M. Charnn. 
It 1s shown, by experiments carried out on rabbits, that under 
specified conditions the resisting power of the animal may be 
peaty increased and rendered more or less complete and lasting 
y inoculating or injecting the soluble products of the cultivated 
vitus of certain microbes. 
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° 
s A CONSPIRACY OF SILENCE. 


HE Duke of Argyll is eminent as a statesman, and 
has won distinction as a man of science. The 
mental qualittes, however, which lead to success in these 
capacities are widely Afferent ; nay, in the opinion of some, 
are almost oppugnant. To the man of science, truth 1s as 
a “pearl of great price,” to buy which he is ready to part 
with everything previously obtained; to the statesman, 
success is the one thing needful, for the sake of which 
hardly any sacrifice appears too great. This is not said 
wholly as a reproach: it “takes all sorts to make a 
world.”* The ardour of the follower of the ideal, which 
may degenerate into recklessness, is wholesomely checked 
and beneficially qualified by the calmness of one who has 
to deal practically with mankind, and has learned by 
experience that evolution rather than catastrophic change 
is the law of life, and is in accordance with the analogy 
of Nature. Still the two types of mind are commonly 
diverse, and the Duke of Argyll has recently afforded a 
remarkable instance of the extreme difficulty of combining 
i@ ofe person these apparently opposite characters. 

This instance is afforded by an article which appeared 
in the Nineteenth Century for September last, and is 
commented on by Prof. Huxley in the number for the 
present month. The Duke’s article bears the somewhat 
imposing title of “The Great Lesson.” Prof. Huxley’s 
reply forms a part of an article entitled “ Science and the 
Bishops.” As the charge which the Duke has in effect 
brought against men of science 1s a very grave one, and 
as some of the readers of NATURE may not be constant 
readers of the chief monthly magazines, a brief notice of 
both accusation and reply may not be without interest. 

The moral of “The Great Lesson” is, practically, 
“ beware of idolatry.” The scientific world, in the Duke’s 
opinion, has been for some time bowing down to the idol 
of Darwin and the theory of evolution, which is the funda- 
mental dogma of that cult. Like a prophet of old he raises a 
warning voice, and points out that the feet of the golden 
image are in pagt composed of clay. Inthe North has been 
hewn the stone which shall shatter those fragile supports 
and lay the idol prone in the dust! To abandon meta- 
phor, this is the state of the case. Among the results of 
Mr. Darwin’s labours during the voyage of the Beagle in 
the years 1831-36, when he accumulated that vast store 
of observations which served as a foundation for “the 
Origin of Species by means of Natural Selection,” was a 
theory of the formation of Coral Reefs and Atolls, set 
forth in a volume entitled “ On the Structure and Dis- 
tribution of Coral Reefs” (published in 1842 and repub- 
-lished in 1874). Of this theory the Duke gives an outline 
in “ The Great Lesson,” executing this portion of his task 
so fully in the spirit of a just judge, and with so little 
of the craft of an advocate, as to leave nothing to be 
desired for lucidity of statement and cogency of reason- 

+ ing. In fact, in the judge’s summing up, the case for the 

*“ defence appears stronger than that for the prosecution— 

so much so, indeed, as to suggest that the difference is 
VOL. XXXVIIL—NO. 941. 


due to their inherent ments rather than to the mode of 
statement. However, be that as it may, the Duke thus 
pronounces judgment, and in so doing passes a censure, 
stinging if deserved, on the men of science of this 
generation. 

These are his words (Nineteenth Century, p. 305) :— 


“Mr. Murray's new explanation of the structure and 
origin of coral reefs and islands was communicated to 
the Royal Society of Edinburgh in 1880, and supported 
with such a weight of fact and such a close texture of 
reasoning that no serious reply has ever been attempted. 
At the same time, the reluctance to admit such an error 
in the great idol of the scientific world, the necessity of 
suddenly disbelleving all that had been believed and 
repeated in every form for upwards of forty years, of 
cancelling what had been taught to the young of more 
than a whole generation, has Jed to a slow and sulky 
acquiescence, rather than to that joy which every true 
votary of science ought to feel in the discovery of a new 
truth, and—not less—in the exposure of a long-accepted 


Again :~— 

“The overthrow of Darwin’s speculation is only begin- 
ning to be known. It has been whispered for some time. 
The cherished dogma has been dropping very slowly 
out of sight. Can it be possible that Darwin was wrong? 
Must we indeed give up all that we have been accepting 
and teaching for more than a generation? Reluctantly, 
almost sulkily, and with a grudging silence so far as 
public discussion 1s concerned, the ugly possibility has 
been contemplated as too disagreeable to be much talked 
about ; the evidence old and new has been weighed again 
and ee and the obviously inclining balance has been 
looked at askance many times. But, despite all averted 
looks, I apprehend it has settled to its place for ever, and 
Darwin’s theory of the coral islands must be relegated to 
the category of the many hypotheses which have indeed 
helped science for a time, by promoting and provoking 
further research, but which in themselves have now 
finally lacked the beam.” S 


This, then, is “ The Great Lesson” :— 


“Tt is that Darwin’s theory is a dream. It is not 
only unsound, but is in many respects the reverse of 
the truth. With all his conscientiousness, with all his 
caution, with all his powers of observation, Darwin in 
these matters fell into errors as profound as the abysses 
of the Pacific.” 


This is plain speaking. In words which admit of no 
ambiguity the Duke declares that Darwin was wrong ; 
that Mr. Murray set him right ; and that the latter, instead 
of receiving a welcome, was met with a virtual conspiracy 
of silence on the part of scientific men. Of these three 
assertions—which are to aconsiderable extent independent 
one of another—the first and second are obviously very 
much matters of opinion, because, if the third statement 
be true, it 13 clear that no verdict has been delivered by 
experts, but that, like an Irish jury, they have professed 
themselves unable to agree, because the facts were so 
strong that even they could not bring in a verdict of 
acquittal, The third assertion, however, is much more a 
matter of fact, not difficult to substantiate, and at any rate, 
if incorrect, easy to disprove. - : : 

In regard, then, to the first and second it may suffice 
to follow Prof. Huxley’s example and be content with 
expressing a doubt as to the accuracy of the Duke’s 
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assertions. In the face of statements so definite as those 
quoted above, this may seem presumptuous. They read 
almost like the sentence of an ecclesiastical court, which 
it is heresy to question. Caledonia Jfocuta est, causa 
finita est, seems to be their tone; and if one whisper a 
doubt, one expects the familiar conclusion, Anathema stt! 
But men of science, as all the world knows, are sceptics. 
Have they yet awakened and rubbed their eyes, and said 
of Darwin’s theory “Lo! ıt wasadream”? What says 
Prof. Huxley? He asserts that Darwin's confidence in 
the accuracy of his own theory was not seriously shaken, 
as the Duke alleges, and quotes as conclusive evidence a 
letter from Prof. Judd, who gives the results of a conversa- 
tion which he had with Darwin no long time before the 
death of the latter. “Prof. Huxley also intimates that to 
himself—though tolerably familiar with coral reefs—the 
new theory is at first sight so far from fascinating that, 
until he can devote a considerable time to a re-examina- 
tion of the whole subject, he must be content to remain 
“in a condition of suspended judgment,” and that Prof. 
Dana, “an authority of the first rank on such subjects,” 
has pronounced against the new hypothesis in explicit 
terms. Undoubtedly, Mr. Murray has obtained distin- 
guished converts, but with such differences of opinion 
among those best qualified to judge, it is certainly going 
further than ıs warranted by facts to insinuate if not to 
assert that he has convinced the scientific public. Very 
probably more than a minority of them are in my own 
position, which perhaps I may be pardoned for stating. 
They, like myself, have never had the opportunity of 
forming an independent judgment .upon the matter, but 
they see some very serious difficulties—difficulties which 
are of a geneial rather than of a special nature—in the 
new explanation. At present these difficulties do not 
appear to them to have been overcome; so that, while 
admitting that Mr. Murray’s hypothesis may sometimes 
apply; and that Darwin either may have expressed hım- 
self a little too sweepingly, or may have been understood 
so to do, the theory of the latter 1s capable of a more 
general application; and presents less serious general 
difficulties, than does that of Mr. Murray. 

We come, then, to the third charge, which is the most 
serious one, because it affects the morality of scientific 
men; and many of them, like myself, are old-fashioned 
enough to resent being called a knave more than being 
called a fool, Has Mr. Murray been met by “a con- 
spiracy of silence”? The Duke, in asserting this, must 
have been strangely oblivious of, or, among the cares of a 
statesman, have failed to keep himself az courant with, the 
literature of geology. Prof. Huxley denies the assertion, 
and adduces in his support an answer to an inquiry which 
he had addressed to Prof. Judd. The facts, according to 
these authorities, are briefly as follows :—Mr. Murray’s 
views were duly published, as the Duke himself states ; 
they were favourably regarded by the authorities at the 
Challenger Office ; they were expounded, one might almost 
say advocated, on more than one occasion (eg. in this 
very journal) by Dr. A. Geikie. Hus text-book in the 
year 1882 not only took the leading place, as it still does, 
but also was then the only complete text-book on a large 
scale for this country. On p. 468is a full statement of Mr. 
Murray’s views. They have also been referied to at more 
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or less length in many treatises and journals, both English 
and foreign. As Prof. Judd remarks, “if this be a 
‘conspiracy of silence,’ where, alas! can the geological 
speculator seek for fame?” 

Thus the main charge is disproved. One specfal item 
ın it, however, as peculiarly offensive, yeg calls for a bnef 
notice, The Duke states: “Mr. John Murfy was strongly 
advised against the publication of his views in derogation 
of Darwin’s long-accepted theory of the coradislands, and 
was actually induced to delay for ewo years.” Now, if 
these words do not amount to an imputation of bad 
faith on the part of Mr. Murray’s adviser, and are not by 
insinuation extended to others, I do not know what they 
mean, or why they have been penned. But, as Prof. 
Huxley observes, “whether such advice were wise or 
foohsh, just or immoral, depends entirely on the motive 
of the person who gave it.” The remark is perfectly just. 
Who, I would ask, who is old enough to look back on a 
quarter of a century of work, has not occasionally said, 
“Wait a bit,” to some younger friend, who has come in 
the first incandescence of a brilliant hypothesis? I have 
so sinned, Sometimes I have been wrong and my young 
friend right, but not always, Still, I know myself fallible. 
As the late Master of Trinity said, “ We are all fallible 
mortals, even the youngest amongst us.” Yet I am not 
ashamed. I will not put on sackcloth and ashes, and é 
mean to sin again. Perhaps it is because I am naturally. 
unimaginative; perhaps 1 am come to the season of 
autumn leaves; but I have always looked askance at a 
brilliant hypothesis, and now distrust it more than ever. 
I have lived long enough to see many a one go up 
whoosh / like a sky-rocket, all stars and sparks, and come 
down exploded, all stick and stink ! 

So the “ great lesson” has been read, and the scientific 
world, I fear, has not repented or rent its clothes. But it 
has heard, and not without indignation. The’Duke of 
Argyll has made grave charges against the honour and 
good faith of men of science, and they ought to be grateful 
to Prof. Huxley for his prompt repulse of the attack and 
his stern rebuke of the assailant. As it seems to me, 
reply is only possible on one point—namely, the special 
charge mentioned above. Hence the Duke of Argyll is 
bound to establish or to withdraw the accusation. 

Men of science are justly sensitive on this question. 
Doubtless they are no more exempt from human frailty 
than any other class of men: we all fail sometimes-— 
nay, too often—to live up to our ideal standard ; still, such 
shortcomings are not common, and anything hke a “ con- 
spiracy of silence” or any kind of scientific ‘‘ boycotting ’ 
18a thing so improbable as to be almost incredible. Each 
man must testify according to his own experience ; so in 
conclusion, though it may be deemed impertinent, I will 
exptess my own, I have lived now for not a few years 
among the rank and file of scientific men on more intimate 
terms than can have been possible for the Duke of 
Argyll, owing to his exalted station and his high occupa- 
tions of State, and I am bound to declare that, in a fairly 
wide experience, I have never found men as a class less 
self-seeking or more earnest in their desire for truth, more 
steadfast as friends, or more generous as antagonists. 


T. G. BONNEY. 
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AeTEXT-BOOK OF ALGEBRA. 


A Text-book af Algebra. By W. Steadman Aldis, M.A 
{Oxford : Clarendon Press, 1887.) 


HIS work is, as we ate told in the preface, “ the out~ 
bs come of legtures delivered in the College of Physical 
Science at Ndwcastle-upon-Tyne.” It discusses, more 
fully than is usual in books on algebra, the fundamental 
principles ofgthe science, and its aim ıs to be of service 
to the independent s{udent who has not the advantage 
of “access to large libraries, or intercourse with other 
mathematical scholars.” The object of the author, as 
might be expected from his eminence as a mathemati- 
cian and his experience as a teacher, 18, in our judgment, 
likely to be successfully attained in the use of his work. 
The book is hardly adapted for those students whose 
object ¢t 1s to attain such skill and facility in algebraical 
work as is necessary to face an examination paper in 
algebra, set by the University examiner of the present 
day. The examples, though sufficient for illustrating the 
principles, are not numerous enough for the purpose of 
developing such skill, nor selected with that special 
object ; and such aids to the attainment of exactness as 
the various tentative methods of finding the factors of 
algebraical expressions of different forms, and other aids 
W insight into their constitution, are only incidentally 
alluded to. Still, even this class of students will find it 
a book worthy of reference, when they are revising the 
fundamental principles on which the science is based, 
and realizing that all its operations are reducible to a few 
fundamental laws. 

The book is divided into four sections, treating respect- 
ively of the fundamental laws and the algebraical opera- 
trons founded thereon, of equations, of series, and of 
arithmetical applications. 

In thefirst chapter, headed “ Arithmetical Notions,” the 
arithmetical basis of algebra 1s laid down in a careful 
discussion of the Jaws of the simple operations of arith- 
metic; the commutative laws of addition and multiplica- 
tion, and the distributive and associative laws of multi- 
plication, being shown to result, both for integral and 
fractional numbers, from our fundamental conceptions of 
number. In this chapter particular numbers only are 
used, and the expression of the results by the use of letters 
denoting any numbers whatever ıs relegated to the follow- 
ing chapter on “ Algebraical Notation.” This would seem 
to indicate that Prof. Aldis agrees with a commonly 
accepted notion, that algebra begins with the introduction 
of letters to denote unspecified numbers. We hold, on 
the contrary, that, in arithmetic, letters may, ahd ought 
to, be freely used to express the unknown quantities of a 
question, or to sum up in general terms properties of 
numbers or rules which have been established for solving 
particular problems ; and that only when a result has been 
obtained by means of organized algebraical operations, 
instead of by ordinary reasoning, has algebra, properly 
so called, been employed. 

In the second chapter the general results of the first 
are summed up in a series of formulw, numbered (1) to 
(21), to which are afterwards added others, numbered (22) 
to (25), expressing the laws of indices. The extension of 
the use of the signs -+ and — to indicate opposite affec- 








tions of the quantities denoted by the letters to which 
they are prefixed is carefully explained; and it is shown 
by the illustration of “steps” that still wider interpreta- 
tions may be given to the symbols and formula. Upon 
this foundation the subsequent chapters dealing with the 
elementary operations on algehiaical expressions are 
based, explicit reference being made to one o1 other of 
the formule by its number to justify each step in the 
establishment of the various processes. This method of 
procedure 1s sound and logical in itself, yet we fear that 
the effect of referring to so many apparently independent 
formule must be confusing to the student, and likely to give 
him incorrect ideas as to the number of independent laws 
to which all algebraical operations are reducible. This 
might have been avoided by a preliminary discussion of 
the formula, showing that with the understanding that 
the letters may denote either positive or negative quanti- 
ties they are reducible to some five or six fundamental 
laws, to which, rather than to the particular exemplifica- 
tions of the laws in these formule, it would have been 
better in the sequel to refer. Thus the formula numbered 
(1), (2), (3) are all mcluded in the commutative law of 
addition or aggregation—that in an aggregate of positive 
and negative terins the order of aggregation is indifferent : 
s50, too, (3), (4), (5), (6) are summed up in the “ Rule of 
Signs ”- that the addition of a positive aggiegate of terms 
is equivalent to the addition of each teim with its 
actual sign, and that of a negative aggregate is equivalent 
to the addition of each term with ity sign reversed, and 
similarly for other groups of the formule. 

The discussion of the highest common factor, lowest 
common multiple, and fractions, is followed by a chapter 
on fractional and negative indices, at the outset of which 
the question of incommensurables is discussed, and it 
is shown by apt illustrations that the literal symbols of 
algebra may represent incommensurable as well as com- 
mensurable quantities, since the same laws hold good for 
the former as have been established for the latter. We 
should have expected that, as a natural sequel to this 
chapter, log:.rithms and their properties and uses would 
have been discussed, but we find no mention even of the 
word till we come, much later on in the book, to the 
Exponential Series, There 1s no logical necessity for 
postponing the discussion of the nature and properties of 
logarithms till we can show how their values can be 
practically calculated, while the enormous practical im- 
portance of an acquaintance with their theory and use is 
a good reason for itsintroduction at the earliest possible 
stage. 

A chapter on surds and impossible quantities concludes 
the first section, In this it is shown that the impossible 
quantity of ordinary algebra ıs only relatively impossible, 
since it becomes interpretable as an ‘operational 
quantity ” when the letter to which it is attached 1s taken 
to denote a length in a definite direction--a view which 1s 
further illustrated by the discussion of the cube roots of 
unity as ‘‘ operational quantities.” This, though not a 
full account of the matter, is satisfactory so far as it 
extends, and sufficient for the student at this stage. 

The specially distinctive features of Prof. Aldis’s work 
are contained in this first section. We trust we have 
made it plain that we think it well worthy of the study of 
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the student who desires to attain a clear, logical view of 
the foundations of algebraical’ science. The remaining 
sections demand less comment as presenting less novelty 
of treatment. $ 

The most noticeable feature ın the section on equations 
is the introduction of the notation, and a discussion of 
some of the properties, of determinants. We cannot but 
regret the space that is devoted in this section to the dıs- 
cussion of the processes for the extraction of square and 
cube roots in the old traditional shape. In the chapter 
on division the law of formation of the quotient and 
remainder of arational integral function of + after division 
by x—a has been established. Starting from this, a dis- 
cussion involving nothing more than elementary con- 
siderations would lead up to Horners process in all its 
generality, which might then be exemplified in the 
extraction, not only of square and cube roots, but of roots 
of any degree, both for algebraical expressions and for 
numbers. How long shall we have to wait for a due 
recognition in elementary treatises of this comprehensive 
method, which, whether from a theoretical or from a 
practical point of view, is one of the most valuable results 
sof a study of algebra? 

The section on series commences with the establish- 
ment of the usual formule for permutations and combi- 
nations, as preliminary to the binomial theorem. We 
observe with satisfaction that the path to the proof of each 
general formula is smoothed by the prior discussion of a 
particular case, by which, as every good teacher knows, 
the principle involved may be more distinctly brought out 
than in the general proof, where it 1s too likely to be lost 
sight of in the generality of the symbols employed. To 
the chapter on geometrical progression is attached, as we 
think it always should be, one of its most important 
applications—namely, that to compound interest and 
annuities. The chapters on the binomial theorem and 
other series usually discussed in elementary algebra are 
clear and satisfactory, though we think a little more 
prominence should have been given to the distinction of 
convergent and divergent series, and a fuller discussion of 
the tests of convergency and divergency. 

The last section includes under the general heading of 
“ Arithmetical Applications,’ chapters on proportion, 
continued fractions, indeterminate equations (limited to 
those of the first degree), inequalities, notation and 
numbers, and probabilities. Itis not intended, we presume, 
that the study of some at least of these should be post- 
poned till after the study of the previous sections, but that 
as Applications they do not form a necessary part of the 
general sequence of algebraical results, though it appears 
to us rather strange that a place for proportion, at any 


rate, should not have been found in such sequence, 
R. B. H. 





PRACTICAL BOTANY. 
Practical Botany. By F.O. Bower and Sydney H. Vines. 
Part II. (London: Macmillan and Co., 1887.) 


Reet twelve or fourteen years ago there occurred 
in England two events which have had so marked 


an influence on the development of scientific botany in 


thjs country that they are likely never to be lost sight of 
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by our younger school of morphologists and physiologists. 
One of these events was the introduction int® this country 
of the teaching of Prof. Sachs, of Wurzburg ; the second 
and even more important one was the institution by Mr. 
Thiselton Dyer of a course of botanical instrwction at 
South Kensington on a scale never before attempteck 
Those who had the good fortune to attend Mr. Dyer’s 
courses of practical botany in the well-known laboratory 
at what is now the Normal School of $cience must 
always carry with them the stimulajing remembrance of 
the thorough teaching there instituted ; and the effect of 
the exact instruction and inspiriting demonstration so 
efficient at South Kensington can be obviously traced in 
the excellent teaching and work of the enthusiastic younger 
botanists of to-day. The influence took effect on the early 
development of the present productive botanical labora- 
tories at Cambridge and elsewhere, and the stimulus has 
since radiated thence ın all directions, as is shown not 
only by the numerous publications of the last eight or 
ten years, but also by contnbutions to the new journal, 
The Annals of Botany, just published by the Oxford 
Clarendon Press, and by the activity and discussions of 
the botanists at the recent brilliant meeting of the -British 
Association in Manchester. 

The salient features of the new course of structural 
botany were the thorough study of leading typeg of 
the vegetable kingdom by means of material dissected 
and prepared by the students themselves, and the stress 
laid on the rule that the students should carefully draw 
what they saw, and thus gather their ideas at first 
hand. The method was similar to that employed by 
Prof. Huxley in his course on animal morphology. 

It is evident that the httle hand-book of practical 
botany now under review is the outcome of experience 
gained in continuing this important method of instruction. 
Part I. of the present work was published two years 
ago, and dealt with selected types of the Vascular plants. 
Part II. is now before us, and completes the scheme. It 
comprises studies of the chief types of lower Cryptogams, 
from the moss downwards. 

We have already pointed out that the essential features 
of the new teaching are the exact and thorough study of 
types. Nothing is assumed ; but the students are urged 
to see everything for themselves, and to draw all they see. 
These important points decide the plan of fhe work under 
review. It will be found an excellent and trustworthy guide 
to any who use it with the types at hand: it will be all but 
useless to the mere crammer, for there are no illustrations 
to take the place of actual objects in producing impressions 
on the student’s mind ; no lengthy descriptions to inter- 
fere with the directness or clearness of the impressions ; 
and no classified “tips” to vitiate and confuse the teach- 
ing. We regard it as an excellent sign of the progress of 
botany in this country that an English work of this de- 
scription should be forthcoming, and students are greatly 
indebted to Dr. Vines and Dr. Bower, and those who 
have contributed to this admirable little monument of 
practical teaching. 

As special features in the book we may commend the 
selection of types; they are good, for the most part 
easily obtained, and well known. The treatment of the 
types in the book is clear, concise, and yet sufficient. The” 
usage of bolder lettering for the chief word in the para- 
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graph is an admirable device for fixing the student’s 
attention on ‘one thing at a time, and is aided by the 
numbering and lettering of the paragraphs. The division 
into sections dealing with groups of characters, leading 
the stud@nt on from the more obvious features to those 
l€ss easily investigated, also stamps the work as that of 
experienced tea¢hers, and is eminently English. 

The only part of the plan to which objection is likely 
to be raised hy teachers is what may perhaps be termed 
the reversal of the order of the types. We are ourselves 
inclined to the opinion that it would have been better to 
begin with the more lowly organized types, and work 
upwards to those in which the anatomy and histology 
become more complex. There is much to be said in 
favour of the method adopted, but we think that the fol- 

“lowing two objections to it alone outweigh all we have 
heard irt its favour. 

(1) The types are obviously selected as illustrating the 
chief structural peculiarities of plants, and it might be 
better to at least indicate the relations of these structures 
in an order more in accordance with their probable 
development ın the vegetable kingdom. 

(2) The plan of teaching which marks the book is the 
educational one, z.e. the observer is led on from simple to 
less simple ideas. This ıs only carned out consistently, 
hewever, within the individual sections of the book: why 
should it not be followed throughout the work? 

Of course the objection may be anticipated that the 
sections really lead the student on from the macroscopic 
to the microscopic characters, and that Algæ and Fungi, 
for instance, are less easy to investigate, and therefore 
come last, because they involve the use of the higher 
powers of the microscope so much. We do not admit that 
this latter is a difficulty, however, and in reply would 
simply propose for psychological study the mental 
attitude of a tyro struggling with his first transverse 
section of a sunflower-stem. The cutting, preparation, 
mounting, and finally the involved pattern of cell-walls 
which he has to unravel, at once plunge bim into diffi- 
culties at least as great as those met with on the threshold 
of the study of the Algæ. Moreover, there is evidence in 
the work that the student ıs supposed to be acquainted 
with the use of the microscope, such as would be obtained 
from a proper course of elementary biology. 

Of course, However, it is always open toa teacher to 
reverse the order of the types in the book; and it only 
remains for us to say a few words regarding some of 
those employed in the second volume. Polytrichum is 
selected as the chief type of the mosses, and we think 
Dr. Bower has done well to illustrate the details of 
structure by this complex form, surmounting the difficulty 
presented by its peculiar sporogonium by a comparative 


study of that of Funaria— itself an excellent type. We! 


are glad to see Marchantia treated in detail. It is, of 
course, an out-of-the-way form, and is peculiar even in its 
own group, but it is an instructive plant, and one that has 
earned areputation from the physiological lessons it teaches 
us. Polysiphonia serves as the chief type of the red sea- 


weeds, and although it has many peculiarities, it has the | 


advantage of being common: the structures of several other 
_Florideze are shortly compared with that of Polysiphonia. 
‘Fucus serratus forms an excellent type for the study of 


the brown sea-weeds, and as it is easily obtained, it ! 
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should be employed in every laboratory course: the 
details of the actual process of fertilization still offer an 
interesting problem to any intelligent student, but the 
chief stages in the process are not difficult to observe. 

Passing to the green Algae, Gdogontum seems to us a 
type well worth thorough study ın the laboratory; itis 
by no means uncommon, and an effort should be made to 
introduce a definite species of the larger forms as a type. 
Short studies of Coleochate and of Ulothrix are also 
given. Vaucheria sessilis is offered as an example of the 
Siphonez, and we are glad to see it brought well into the 
foreground; this again is a plant of increasing import- 
ance as an instructive plant. Most of the details of the 
process of fertilization in this Alga offer less difficulties 
than is commonly supposed, and students should be 
encouraged to spend some time on their study. A short 
résumé of the main points is given. No doubt the 
presence of Protococcus or Hematococcus in schedules 
of elementary biology explains its omission from the 
present work: Pleurococcus and Volvox are given, 
however, and they illustrate several points of importance. 
In spite of—or perhaps on account of—its very marked 
peculiarities, we look upon Spirogyra as one of the most 
instructive types that the student can examine, and 
Dr. Bower has done well to give ıt a prominent position. 
It deserves more attention, however, and we would 
strongly urge an exhaustive treatment of its life-history, 
germination, and some of the physiological lessons it 
teaches. 

Passing over less important forms, we may now say a 
few words respecting the Fungi given as types for study. 
The first section is devoted to Agaricus, and a capital 
study of the structure and histology of the common 
mushroom is given. Then follows an equally good 
account of the -Ecidiomycetes. Of Ascomycetes, we 
have Pesisa, Parinelia, Claviceps, and Eurotiuim,as types 
of the chief great groups. A word as to Pesisa. It is 
an excellent type, and certain forms can be cultivated, 
and we hope that in a second edition the author will 
see his way to introducing a fuller account of some one 
species. At the same time we are not sure that Ascodolus 
is not a better form for the present purpose : it can be easily 
cultivated, and its small size is an advantage, since per- 
fect sections can be obtained across the whole plant. 
Another excellent type is also introduced in the study 
of the Peronosporeze. Enghsh students are only now 
becoming aware of the theoretical importance of this 
group, and we are very glad to see Dr. Bower’s section 
on Pythium de Baryanum: it cannot be too well under- 
stood that Pythium is one of the few parasitic Fungi 
which may be easily cultivated and followed through all 
its phases of development in the laboratory. For our 
own part, we regard it as the best of all Fungi for study, 
and its life-history and simple structure ought to be 
thoroughly investigated in every botanical course. It has 
the additional advantage of being also a saprophyte, 
and can be cultivated on dead organisms. The Mucorinese 
are exemplified by Mucor and* Sporodinia. No type of 
the Ustilaginea ıs given. : 

Enough has been said to show that the volume pre- 
tends to no more than it can fairly claim, and we regard 
it with confidence as a praiseworthy and successful 
attempt to record for the benefit of a wide class of 
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students the methods of teaching so well introduced and 
so thoroughly carried out in the laboratory at South 
Kensington, the birth-place of the modern English school 
of morphological botany. It now remains for one of our 
competent younger botanists to prepare a course of 
practical instruction in the physiology of plants, intro- 
ducing the experiments employed in our best laboratories ; 
and there are signs that such a volume will meet with a 
hearty welcome from students of botany in this country. 
The importance of the subject needs no comment. 


OUR BOOK SHELF, 


A Chapter in the History of Meteorites. 
Walter Fhght, D.Sc, F.R.S. 
Co., 1887.) 


THis work, though left incomplete by the early death of 
its author, will be found of great service by all who are 
interested m meteoric studies. The first 144 pages were 
printed off twelve years ago, and were thus safely beyond 
revision. The rest of the work has been revised, and the 
whole has been prepared for press, by editors who, per- 
haps wisely, have chosen to be anonymous: their part of 
the task we may dismiss with the remark that it appears 
to have been executed with at least ordinary care. The 
task of the author has been to give a brief summary of the 
memoirs which have been published relative to meteorites 
since the year 1868, and thus to furmsh an appendix to 
the work of Buchner. To collectors of meteontes such a 
convenient summary of memoirs, themselves scattered 
over a wide range of periodicals, chiefly foreign, 1s in- 
valuable. There are seven plates and six woodcuts: 
the frontispiece is an excellent engraving of Chladni, who 
did so much to compel men of science to recognize the 
reality of meteoric falls. There is also a hand-painted 
picture of the wonderful meteorite of Busti, in which two 
minerals new to terrestrial mineralogy were discovered by 
Maskelyne. In an introduction there is a short sketch of 
the life and work of the author. Only 240copies have been 
printed; the proceeds of their sale are to be added to 
the Fhght Memorial Fund, which at present amounts 
to £337. 


A Hand-book for Steam Users. 
M.I M.E, A.M.LC.E. (London: Longmans, 1887.) 


MR. BAL¥’s little hand-book supphes a want long felt by 
steam users, Its contents are entirely of a practical 
nature, and the technical terms used are very properly 
those of the ordinary mechanic. The book embraces the 
whole of the many duties of the engine-driver and fireman, 
and explains to them what to do, and what not to do, under 
varying circumstances, The arrangement of the informa- 
tion is simple and effective, the writer evidently knowing 
how to get at the understanding of those for whom the 
book is written. 

The information and rules given are eminently 
practical, and will prove very useful to those steam 
users who do not pretend to be engineers. In the 
preface we are told that the author has for many 
years urged the necessity of a compulsory system of 
boile: inspection, and of granting certificates of com- 
petency to those having boilers under their charge. In 
this we entirely agree, and we trust the time ts not 
far distant when Parliament will establish a system of 
examimation similar to that of marine engineers, under 
the control of the Boaid of Trade for all who have charge 
of stationary boilers and engines, as well as locomotives. 
Michael Reynolds, the author of several books on the 
practical working of steam-engines, has long advocated 
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the introduction of certificates of competency for locomo- 
tive drivers and firemen. Their duties aré as arduous 
and responsible as those of the marine engineer, and yet 
this fine class of men is entirely recruited from the lower 
grades employed in the locomotive running sjeds and 
works, and their promotion generally depends on years of 
service on the footplate. ° 

Students of steam and mechanical engifeering will here 
find information which, although not generally taught in 
the lecture-rooms, will indicate some of the many points 
an ordinary engine-driver has to be thorougMly acquainted 
with. : ’ N. J. L. 


The Encyclopedic Dictionary. Vol. VI. (Part IL) 
(London: Cassell and Co., 1887.) 


THE special characteristic of this work is that the com- 
pilers have tned to make it combine some of the 
advantages of an encyclopedia with all the advantages 
of a dictionary. The result, upon the whole, is very 
satisfactory. The information given in the éncyclo- 
zedic part of the work ıs not, of course, sufficient 
or students; but it will meet the wants of readers 
who may wish to obtain a concise and trustworthy 
account of any subject in which they happen to be 
interested. Special attention is devoted to the various 
branches of science, and scientific terms are very care- 
fully defined and explained, So far as we have been 
able to test the volume of which this is the second part, 
we have found ıt in all respects equal to the preceding 
volumes. Par 
A Treatise on the Principle of Sufficient Reason: a 
Psychological Theory of Reasoning, showing the 
Relativity of Thought to the Thinker, of Recognition 
to Cognition, the Identity of Presentation and Repre- 
sentation, of Perception and Apperception. By Mrs. 
P. F. Fitzgerald. (London: Thomas Laune, 1887.) 


THIS is neither a treatise nor has it anything particularly 
to do with the principle of the sufficient reason, or with the 
philosophical views mentioned in the second title. It is 
rather a kaleidoscope of phrases, original and otherwise, 
that have apparently from time to time touched the 
author’s fancy, and are now vaguely but gratefully 
remembered to have once possessed a meaning for her. 
Quotations from Ouida, Plato, Lord Dundreary, and 
other philosophical authorities, are tossed together im- 
partially, without apparent purpose except to fill 400 
pages ; and though some 1eference is made occasionally 
to opinions said to be held by the author, such reference 
1s nearly always too vague to show what the opinions 
really are. Only the hard-hearted can find even amuse- 
ment ın the book. s 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
apresta by his correspondents. Neither can he wunder- 
to return, or to correspond with the writers of, 
rejected manuscripts. 
communications. 
[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on hes space 
is so great that it ıs impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.) 


No notice ts taken of anonymons 


“TInfusorial Earth.” 
THE following letter, addressed to the Secietary of the Royal 
Society, has been forwarded to us for publication :— 
Foreign Office, October 27, 1887. 
Str,—I am directed by the Marquess of Salisbury to state to 


| you, for the information of the President and Fellows of the 
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Royal Society, that Her Majesty’s Consul-Geueral at Chistiania 
has reported tMat a considerable number of pits of ‘ infusoral 
earth ” containing 85 to 95 per cent. of silica are said to have 
been discovered in the neigbourhood of Stavanger. 

Capital is being sought for the purpose of working the 
deposits,ewhich are estimated to be capable of yielding 400,000 
eubic meties of that rare product, It 1s affirmed that whilst the 
simular deposits g@ Luneburg, in Hanover, are mixed with sand 
and gravel, those now discovered are so pure in quality as to be 
available for most purposes merely after desiccation. 

As this discovery may possibly have a scientific interest as 
well as a comihercial value, I am directed to convey the above 
information to the Roy@l Society. 

Iam, Sir, your most obedient humble servant, 
T. V. LISTER. 

The Secretary, Royal Society, Burlington House. 





Tbe Electrical Condition of the Peak of Teneriffe, 


THE limited number of observations on atmospheric electricity 
which have been already made all point, with one exception, to 
a normal positive difference of potential between a pomt some 
few feet above the earth and the ground itself The only notable 
exception to this law was found in some observations which weie 
made on the Peak of Teneriffe about thirty years ngo Then it 
appeared that the condition of the Peak was constantly resinous 
or negative. These observations were, however, taken with a 
gold-leaf electrometer, and some doubt has been expressed as to 
whether the sign of the electricity was corectly obtained. 

I therefore thodght, when taking a short tip to Teneriffe, that 
it would be useful to examine this question by means of the 
wopgeved electrical instruments now available. 
rough the courtesy of the Meteorological Office I obtained 
the loan of a Thomson's partable electrometer, and, through the 
kindness of Mr. Whipple, received at Kew all necessary instruc- 
tion in the use of the instrument, and special caution as to the 
possible difficulty of getting a good ‘‘ earth” on sun-burnt lava. 
Any success the ob:ervations may have had 1s entirely due to his 
care and forethought. 

I was only able to stay abont a fortnight on the island, but the 
results obtained were so uniform that there can be no doubt as 
to their accuracy. 

The height of the electiomete: fuse was always about 5 fect 
6 inches above the ground. At the Port of Orotava, at the 
base of the Peak, and about 50 feet above sea-level, the mean of 
eight sets of observalions—each set usually consisting of six 
determinations—gave a potential of 138 volts. The highest 
was 193, and the lowest 98 volts, These, and all I obtained in 
Tenerife, were uniformly positive. 

One day I took a skirmishing expedition to the rock of Gayga, 
a portion of the rim of the old crater, 7100 feet above the sez. 
On the way up, while on the pretty uniform slope of the moun- 
tain, at 3800 feet, the potential was only + 99 volts, while on 
the rock itself, tension rose to 257 volts. The rock is a long 
sharp, narrow edge, perhaps half a mile long, with a precipitous 
cliff of 500 fee? on one side. The rock was composed of dry 
lava, and I thought a litle damp, but still the earth observations 
were not quite so accordant as usual. 

A few days later, therefore, when starting for the top of the 
Peak, I took, as suggested by Mr. Whipple, an ordinary 66-foot 
ron surveyor’s chain to be laid along the ground and connected 
with the instrument. The readings at different heights, on the 
way up, were as follows :-—~ 

At 5600 feet, on the slope of the mountain, 111 volts, 

On the Cañadas, or rough flattish ground that forms the bottom 
of the old crater, at 5800 feet, 139 volts, The ground here was 
pumice and pumice dust, so I tried running out the chain to see 
uf the earth-readings would be altered, There was not however 
the slightest change, and to show the character of the observa- 
tions five out of the six eaith-readings gave the same number. 

At the Estancia de los Ingleses, 10,500 feet, situated on the 
slope of the main peak, the potential fell to 118 volts, The sun 
was setting, and dew falling so fast that the top of the electro- 
mete: box was covered with wet. There could be no doubt then 
of obtaining a good earth. 

On the top of the Peak, 12,200 feet, the potential actually rose 
to no less than 549 volts. This was at 8 o’clock in the moming 
of October 24. The wind was blowing at the mte of about 
10 miles an hour from the north-east, while the dry and wet 
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bulb thermometers marked 31° and 26° respectively. There was a 
little white frost on the ground, and the earth-ieadings, without 
the chain, were remarkably uniform, only differmg by the 11-rooth 
of a turn of the screw. 

The results of all the observations points unmistakably to the 
conclusion that during this month of October ‘he electrical 
condition of the Peak of Teneriffe were the same as in every other 
part of the world. The potential was moderately positive at the 
same distance from the ground even at considerable altitudes, but 
the tension rose enormously round a sharp font, and a projecting 
edye of rock, 

It is well known that there are very few thunderstorms in 
Teneriffe, though one passed near us at Orotava without affect- 
ing the indications of the electrometer. Would it not be 
interesting to mease the potential on the summit of a mountain 
like Kina Balu in Borneo, which is about the same height as 
the Peak of Tenenffe, but situated in the heart of the equatorial 
zone of the constant electrical discharge ? 

We had one day of very heavy rain, when possibly some 
negative mdications might have been obtained; but I did not 
think it expedient to let the instrument get drenched. 

But, besides obtaining these decisive electrical results, I was 
als) very fortunate in some othe: observations during the short 
stay in ‘Teneriffe. 

We saw from the Astaxcia the shadow of the Peak at sunset 
gradually cieep along the land and surrounding sea, and then 
stand up in the mr like another peak msmg above the horizon. — 
This is what is so often seen from Adam’s Peak in Ceylon, and 
from Pike’s Peak in Colorado. 

Then our observations confirmed not only the impoitant 
discovery made by P, Smyth, that cloud 1s not formed at the 
junction of a south-west current flowing over a north-east trade, 
but the even more important fact that there is no such thing as 
the supposed simple 1eturn current from the equator. At 
Teneriffe, as in every other part of the world I have ever visited, 
the general circulation of the air is on a complicated screw 
system, the practical effect of which is that as you ascend, the 
wind always comes more and more from your left hand as you 
stand with your back to the wind. You do not come abruptly 
to a south-west wind over -a north-east trade, but pass succes- 
sively as you rise from the surface from north-east through south 
to south-west, and then probably to west, or even north-west. 

I also made some very important observations on the local 
formation of halo-forming sky, and got an excellent photograph 
of the genesis of a cirrus cloud from a moist current rising over 
the Peak, but space will not allow me to explain the results in 
this place, RALPH ABERCROMBY. 

21 Chapel Street, London, November 7. 





“Toeing” and ' Heeling” at Golf. 


T PEAR that “ P. G. T.’s” reply to my letter on the above sub- 
ject has left us very much m the same position as before. This 
18 regrettable, as I hoped that further light would have been 
shed on this interesting mechanical problem. Before complying 
with the invitation to “‘thmk over the result of the impulsive 
rotation of the club-head,” I considered ıt would be well to get 
some trustworthy observations on which to reason, With this 
object our professional, Mr. David Lowe, made twenty-seven 
tee shots with the driver, while I noted the effect. My instruc- 
tions to him were, whether striking off the toe or the heel, to 
drive as truly as be could in the direction of an object selected 
for that purpose. ‘The effects weie as follows :—When the ball 
went off the heel of the club, the ball in its flight curved to the 
right, even though its direction commenced obliquely to.the 
left ; to this there was no exception The opposite curve, or to 
‘the left, with only one exception, was produced by hitting off 
the toe. Care was taken to ascertain in each case the point of 
impact of the ball on the club-face. 

l now instructed him to try and curve the ball to the left, 
striking with the heel of the club, or to ‘‘toe it off the heel,” in 
“P, G. T.’s” words, This feat he was unable to peiform, and 
he gave it as his opinion that it could not be done. 

Now for my explanation of ‘‘ toeing ” and “ heeling ” in 1eply 
to the invitation of “P. G. T.” 

Everyone who has played golf is aware that the ball when 
cleanly struck leaves a round mark upon the face of a new club 
of about five-eighths of an inch in diameter. This is the measure 
of the elastic distortion that takes place in the ball by}the 
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impact, The ball is flattened against the club-face, and is for 
the time prevented from revolving. To assist the grip of the 
club on the ball, lines are scored over the surface of the ball. 
Now consider the effect of the rotation of the club-head round 
the centre of percussion when the ball goes off the heel or the 
toe. 

The following diagrams of a ‘‘toed ” ball will best explain my 
meaning— 


Fic, r. 


ee 


Fic. 2. Fia 3. 


Fia 1 shows the club-head and hall on first meeting. 

Fic. 2 shows the backward revolution of the club-head duc to the impact of 
the ball on the “toe” of the club. 

Fic 3 shows the club-head on tho recovery before the ball leaves the club- 
face. 


It is quite evident that dming the movement from the position 
shown in Fig. 2 to that in Fig. 3 the ball, though adherent to 
the club-face, is revolving to the left on its own axis at the same 
rate as the club-head on its axis. This is the direction of spin 
that curves the ball to the left, or ‘‘toes” it. The opposite 
happens in a “heeled” ball. This rotary movement is neces- 
sarily intensified by the involuntary 1eaction of the wrists, which 
biings the club-head further round than the elastic recovery of 
the shaft alone would do. 

I venture to think that this is the true explanation of “ heel- 
ing” and ‘‘toeing.” The same effects can be produced in other 
ways; ‘‘heeling” may be imitated by ‘‘slicing,” but that does 
none the more make it ‘‘ heeling,” nor must we generalize from 
what happens in bad play, fo: then—as I know to my cost—all 
things are possible. T. MELLARD READE. 

Park Corner, Blundellsands, October 22. 





The Ffynnon Beuno and Cae Gwyn Caves. 


THE letter from Mr. Worthington G. Smith in the last 
number of NATURE (p. 7) affords a remarkable instance of rushing 
into print and giving an opinion on a subject with which the 
writer is unacquainted. Speaking of the deposits in the caves, 
he states that all he knows about the matter has been 
derived from reading a very short abstract of a paper 
read by Dr. Hicks at the 1ecent meeting of the British 
Association, in which the caves aie refened to. Now, so much 
has been wnitten and published on the Ffynnon Beuno and 
Cae Gwyn Caves in NATURE and other scientific publications, 
that ıt is extraordinary that anyone should venture to offer an 
opinion without previously reading up the literature of the sub- | 

| 





ject. Mr. Worthington G. Smith states that he has visited 

the caves, and is fairly well acquamted with the Glacial 

deposits of North Wales and with Paleolithic implements | 
in general, and that his ‘‘unbiased opinion is, and will: 
so remamn—unless” he gets ‘‘very convincing proof to the 
contrary—that the drift at the caves has been without 
doubt relaid.” We may be thankful for Mr. Smith’s opinion, 
but unfortunately it 1s not worth anything, as his letter conclu- 
sively proves. Although his opinion ıs of no consequence, I 
think it should not pass unnoticed, and it affords me an oppor- 
tumty of praia tha! during the last month the drift about the 
entrance of the Cae Gwyn Cave has been again carefully examined, 
and that the Reports of the British Association Committee have 
been fully confirmed. 

Liverpool. 
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THE VICTORIA UNIVERSITY. 


WE are glad to observe that the application of the 

Yorkshire College for admission to the Victoria 
University has been successful. Doubt was expressed by 
some members of the Court as to whether the Faculty of 
Arts in the Leeds institution was strong enough to justif} 
its claim to share in the privileges enjoyed by Manches- 
ter and Liverpool. This doubt was overruled. The 
Charter requires that the provision for teaching both arts 
and sciences in a College must be “ reasonably sufficient ” 
before it can be admitted to the Wniversity. It is not, 
however, intended that it must be equally developed 
in both directions. The Yorkshire College is no doubt 
eta des on the scientific side, and was indeed originally 
called the “ Yorkshire College of Science.” The name 
was changed, and the limitation it implied removed, two 
years after its foundation, when the Council formally took 
over the classes in, literature and history previously 
carried on by the Cambridge University Extension: 

The subjects of a curriculum in Arts are now taught, 
though the number of Professors engaged’‘in the task is 
less than could be wished. The Professor of Classics is 
Principal, and representative of his scientific as of his 
Arts colleagues on the Council. There is a Professor 
of English Literature and History, and there are Lec- 
turers in French, German, Italian, and some Oriental 
languages. An institution which provides a staff com- 
petent to teach these subjects, and places its Professor 
of Classics at its head, cannot be accused of an undue 
preference for science, and is, we think, fully quafified 
under the terms of the Charter. 

One of the advantages of the federation of local 
Colleges in a University is that members of their governing 
bodies will be brought together in its management, and 
will thus learn practically what is being done in other 
institutions. Leeds will no doubt be stimulated to 
attempt to bring its Arts Faculty to the level attained 
by Manchester. Manchester may learn that combined 
classes for both sexes are practicable, and that the 
addition of a Faculty of Technology to those of Arts 
and Science may be of advantage to all concerned. 

The Victoria University ıs now fairly started on its 
career, and its constituent Colleges have their future in 
their own hands. Manchester, Liverpool, and Leeds can 
confer degrees on students in their principal educational 
institutions untrammelled by the requirements of any 
external authority. We believe that this experiment 1s 
more promising than an attempt to subordinate local 
Colleges to our older Universities, Oxford and Cam- 
bridge have traditions and peculiarities which those who 
know them best would wish to survive d the changes 
which are from time to time necessary to bring them into 
harmony with the spint of the age. Had a close union 
been formed between these Universities and the local 
Colleges, it is probable that the Colleges would gradually 
have destroyed much tbat in its place in the Universities 
is useful, or that the Universities would have checked the 
growth of the Colleges by insisting on the attempt to 
fulfil conditions which in a manufacturing town are 
unattainabte. 

However this may be, itis certain that the most success- 
ful provincial Colleges have achieved success without 
direct connection with Oxford or Cambridge, though from 
the fact that graduates of these Universities are always to 
be found on the Professorial Staff they have exercised an 
indirect and no doubt useful influence. 

If the Victoria University succeeds in combining the 


| love of knowledge for its own sake with a readiness to 
‘meet the practical requirements of an age in which 
; success ın commerce and in learning are closely re- 


G. ILM ; lated, it may acquire a prestige rand an authority 
. FL. MORTON, | 


second to that of no other educational institution in the 


country. 
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THERRMO-MAGNETIC MACHINES. 


JT would seem that at the present time there is being 
developed in the United States a new kind of 
engine, gapable, at least in theory, of turning, by a mag- 
etic method, the latent energy contained in fuel either 
into mechanica work or into the energy of electric 
currents. In thfs kind of machine the variations produced 
in the magnetic power of metals, such as iron and nickel, 
by heating and cooling them, are made the means of 
generating in the one case electric currents, in the other 
mechanical motion.* The latter application was the 
earliest to be suggested. In the columns of NATURE 
(vol xix. p. 397) will be found a note, extracted from the 
Journal of the Franklin Institute, upon a thermo-magnetic 
motor devised by Prof. E. J. Houston and Prof. E. Thom- 
son, of Philadelphia. In this curious apparatus a disk 
or ring of thin steel is mounted on a vertical axis so as 
to be quite free to move, with its edges opposite the poles 
of a horse-shoe magnet. This wheel becomes of course 
magnetized -by induction. When, however, heat is 
applied at a point on the circumference, the change 
thereby produced in the magnetic susceptibility of that 
part causes the disk to move round so as always to bring 
into line with the poles those portions of the disk which 
are for the time being the most susceptible to magnetiza- 
tion. Hence if the heating is continuous there will be a 
continuous rotation ; the parts of the disk cooling as they 
leave the source of heat, and again becoming heated as 
peg pass through the place where heat is being applied. 
hé very same kind of thermo-magnetic motor was re- 
invented, in 1886, by Prof Schwedoff, of Odessa, who, in 
a paper in the Journal de Physigue, pointed out that this 
was a genuine case of conversion of heat into work, and 
gave the theory of the transformation and the cycle of 
operations from the thermo-dynamic point of view. 

The next stage of invention in pomt of time, though it 
has only just been made public, is the suggestion by Mr 
E. Berliner, of Washington, to use these thermo-magnetic 
variations in iron for the purpose of generating electric 
currents. In June 1885 Mr. Berliner filed an application 
for a patent for an “electric furnace generator,” of which 
the following are the underlying principles :—‘ If,” he 
says, “ I take a magnet and provide it with a coil around 
its pole or poles, and place before this magnet and in 
proximity to the coil a piece of iron heated to bright red, 
nothing will occur to disturb the magnetic field ; but the 
instant the iron cools down to a dull red, the magnetism 
becomes excited, and a momentary current of electricity is 
produced in the coil, I may go a step further and have 
a series of such magnet coils and iron armatures, and by 
connecting the coils into the same circuit, and cooling the 
armatures in rotation one after the other, a number of 
electrical impulses will be produced, which, when they 
follow one another rapidly, will approximate to a con- 
tinuous electric current. ... The current thereby produced 
might be utilized to charge another coil surrounding the 
magnet and remforce the field ; andin that case the mag- 
net might be substituted by a tubular core of iron,... or 
a series of coils and magnets might be placed toward one 
larger armature disk, forming a common armature, heated 
by one furnace,” 

The most recent suggestions in this line come from 
Mr. T. A. Edison, who, independently of Mr. Berliner, 
has devised an almost identical generator, to which he 
has given the name of a “ pyro-magnetic dynamo.” At 
the recent meeting of the American Association of Science, 
a paper by Mr. Edison, giving an account of his machines 
was read, and has been largely noticed in the non-technical 
press, as though it were an absolutely new departure in 
electric science. The famous inventor may certainly lay 
claim to having worked out in greater detail the practical 
problems of construction. In the generator there are 
eight double-pole electro-magnets arranged radially. At 
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the top the eight poles converge toward a central space ; 
and about afoot below the other eight poles converge 
toward a second central space. In these central spaces 
lie two soft iron disks, forming the cheeks of the arma- 
ture, and pierced with eight large holes, each to receive 
eight vertical armature cores, each of which consists of a 
rl of corrugated sheet-iron surrounded with a coil of 
wire insulated with asbestos. The eight wire coils are 
connected up together and joined to a commutator, just 
like the coils in the armature of Niaudet’s dynamo. This 
armature stands over a furnace, the heated gases 
of which are led up through the interstices of the 
eight rolls of sheet-1ron. By the use, however, of a 
revolving screen of fire-clay the ascending hot gases are 
cut off successively from some of these tubular cores 
so that they are alternately heated and cooled, giving 
rise to electric currents in the coils, which currents are 
collected above by the action of the commutator. The 
arrangement appears to have been constructed with Mr. 
Edison’s well-known ingenuity. The inventor has also 
constructed a pyro-magnetic motor, which consists essen- 
tially of a powerful field-magnet (independently excited) 
having between its poles as a rotating armature a bundle 
of small vertical tubes of very thin iron, which are packed. 
in a convenient drum-like form and mounted on a vertical 
spindle. From a furnace underneath rise currents of 
heated air, and pass through the tron tubes; but, by a 
screen placed in a suitable position below, the heated air 
1s prevented from rising through some of the tubes, and 
instead thereof a blast of cool air is blown down these: 
the cooled tubes, becoming more highly etic, are 
more powerfully attracted by the poles of the field-magnet, 
and move forward, only to be afresh heated, whilst a new 
set of tubes comes into position to be cooled and 
attracted. Mr. Edison states that already a speed of 120 
revolutions per minute is practicable ; and he is building 
one of these motors calculated to work at 3 horse-power. 
Whether the sanguine hopes which he expresses as to 
the economic working of such motors and generators, as 
compared with existing engines and dynamos, will be ful- 
filled in the future is as yet a matter of speculation. But 
the practical problem, even though it is surrounded by 
many obvious difficulties, is of so tempting a nature, and 
the attempt to solve it is so daring, that we must wish to 
our Transatlantic friends the utmost success in their 
efforts to supersede the present wasteful methods of 
utilizing the latent energy of fuel. 





NOTES. 


Tue following 1s the list of names recommended by the 
President and Council of the Royal Society for election into the 
Council for the year 1888, at the forthcoming anniversary meet- 
ing on the 30th inst.:—President : Prof. George Gabriel Stokes. 
Treasurer: Dr. John Evans. Secretaries: Prof. Michael Foster, 
the Lord Rayleigh. Foreign Secretary : Prof. Alexander William 
Williamson, Other members of the Council: Sir William Bow- 
man, Bart., Henry Bowman Brady, Prof. Arthur Cayley, W. T. 
Thiselton Dyer, Prof. David Ferrier, Dr. Edward Frankland, 
Dr Arthur Gamgee, Prof. Joseph Henry Gilbert, Prof. John 
W., Judd, Prof. Herbert McLeod, Dr. William Pole, William 
Henry Preece, Admiral Sir George Henry Richards, K.C.B, 
Prof. Arthur Wiliam Rucker, the Earl of Rosse, and Sir 
Bernhard Samuelson, Bart. 


Mr. F. J. Jackson has presented to the Natural History 
Maoseum an interesting set of animals collected by him dunng 
his three years’ residence in East Africa. The birds are parti- 
cularly valuable, and contain many species new to the Museum 
collection. Mr. Jackson resided for some time in the Kilima 
N’jaro district, and procured several rare species hitherto only 


known from the late Dr. Fischer’s collections in the Berlin 
n e 
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Museum. From Lamu and Manda Island the additions to the 
Museum collection are numerous, and supply many desiderata to 
the series of biid-skins. 


THE 1emains of the great naturalist, Audubon, lie in an 
obscure and little-visited portion of Tuinity Cemetery, New 
York City, and his tomb is not maiked by any distinguishing 
monument. A movement has been started for the erection of a 
suitable monument. At the first autumn meeting of the New 
York Academy of Sciences a Committee was appointed to col- 
Ject funds and make all necessary arrangements. This Com- 
mittee, of which Di. Britten is Secretary and Treasurer, is now 
ready to receive subscriptions, which will be properly acknow- 
ledged. It is estimated that from 6000 to 10,000 dollars will be 
required, While confident that this amount might be collected 
in Amenca, the Committee are anxious that interest should be 
taken in the project by men of science in all depaitments in all 
parts of the world. 


Mr. EDWIN Legs, who died lately at Worcester at the age 
of eighty-seven, had a considerable reputation as a naturalist. 
Among his writings are “The Botany of the Malvern Hulls,” 
** Pictures of Nature among the Malvern Hils and Vale of } 
Severn,” “ The Botany of Worcesteishire,” and ‘The Forest 
and Chace of Malvern.” He was one of the founders of the 
Worcestershue Natural History Society, and of the Worcester- į 
shire Naturalists’ Field Club. 


Mr, THostas BOLTON, of the Micioscopists’ and Naturalists’ 
Studio, Birmingham, died on Monday. He was in his fifty-seventh 
year. About a year ago a Civil List pension of 450 per annum 
was granted to Mr. Bolton in recognition of his services as a 
naturalist and microscopist. The memorial setting forth his 
claims, discoveries, and special circumstances was signed by Sir 
J. W. Dawson and many other emineut men of science. 





A CONFERENCE on Technical Education, in which working 
men took a prominent part, was held last Saturday evening at 
the Finsbury Technical College. There was a large attendance 
of students and others. Mr. James Rowlands, M.P., occupied 
the chair, and Prof. Silvanus P, Thompson read an address on 
“The Present Position of the Technical Instruction Question.” 
Prof. Thompson urged that the most essential of all the condi- 
tions for the oiganization of an adequate system of technical 
instruction is the creation of ‘fa real Education Department 
under a real Minister of Education,” 


AT the annual meeting of the delegates of the Union of 
Lancashire and Cheshire Institutes at Crewe on Monday, Lord 
Derby delivered an excellent address on education. In the | 
course of his remarks he pointed out that the “‘ Institutes of fifty 
years ago for the most part failed because of the want of good 
primary schools to feed them, “You have the schools now,” 
he continued, ‘‘and what we have to do is to provide the means 
of carrymg on the instruction of those who are willing to learn 
after the time when they are clear of school, and free to follow 
their own devices when the day’s work is over.” Speaking of 
technical instruction, Lord Derby said :—‘ We are fighting for 
the markets of the world ; we have held our own hitherto, but 
the struggle is sharper than ever, and we cannot afford to throw 
away any advantage which 1s possessed by other countries. It 
may be that, as often happens, we shall find out that we have 
oveitated the benefit of technical teaching, that it can do less 
for us than [we now expect; but we are not the less bound 
to try, and to deserve success, whether we get it or not.” 





Some electric balloon signalling experiments were carried 
on at Berchem, in the fortifications outside Antwerp on Wednes- 
day evening, October 26, The system used was known as the 
Bruce system, and the inventor, Mr, Eric Stuart Bruce, himself 
superintended the experiments at the invitation of the Belgian War 


v 


Minister. The balloon used, which had just been purchased of Mr. 

Bruce by the Belgian Government, was a small 8ne, being only 

15 feet in diameter. It had been designed for hydrogen, but 

though it was filled with very dense coal-gas it lifted 500 feet of 
electric cable besides its captive rope. This special gable was 

an improvement on what was formeily used by Mr. Bruce, being 

now lighter though of the same current capigity. The Bruce 
key also, which gave great satisfaction, has been lately consider- 

ably modified, and can cairy any curient, the contacts being of 
carbon, which can easily be renewed on weariwg away. The 
Minister of War, General Pontus, Geteial Wauwermans, In- 
spector-Geneial of Foutifications at Antwerp, and various other 
distinguished officers were present, including special delegates 
from Russia, Holland, &c., &c. The fist telegram sent was : 
‘Porte d’Herenthals de Berchem. Voyez vous distinctement 
signaux Bruce, répétez la dépêche par télépħone. (Sign¢), 
Général Wauwermans.” This was distinctly 1ead and telephoned 
back, Also the second, sent by the Minister of War :.“Enyoyez 
un bataillon au fort 1, (Signé) Ministre Guerre Pontus.” A third 
telegiam ‘ent to the Caserne of Telegraphists was equally success- 
ful. There were six lights in the balloon giving about twenty 
candle-power each. The telephonic stations of Rehis were com- 
paratively near, being ouly at a distance of from 4 to 5 kilometres ; 
the object that night bemg to test at once the distinctness of the 
signals, by placing the obseiving-stations on the existing te'e- 

phonic cncuits ; but the night was an ideal one for signalling, 

and it 1s undeistood that the balloon was seen to an enormous 
distance. A company was also on the look-out at the top ab the 
tower of Note Dame, at Antwerp (4 kilometres), and they 
distinctly read all the messages sent. 


CONSIDERABLE uncertainty has, up to the present time, ex- 
isted as to the number and composition of the compounds of 
gold with sulphur. For years it was supposed that there were 
three sulphides of gold——An,S, Au,S,, aud Au,S, ; but Schrotter 
and Pruvoznuik, in 1874, came to the conclusion that no sulphides 
of gold weie to be obtained in a pure state, thus leaving the 
subject in gieater darkness than ever Happily, however, this 
deplorable unce:tainty has at length been completely dispelled 
by Drs. Hoffmann and Kriss, of Munich, who have aban- 
doned the methods of Berzelius, Levol, and Schrotter and 
Prnyoznik, for more fraitfal ones of their own. The lowest oul- 
phide of gold, Au,S, was obtained by the addition of hydro- 
chloric acid to a solution of the double cyamde of gold and 
potassium saturated with sulphuretted hydrogen. The last traces 
of admixed sulphur were removed by washing with sulphuretted 
hydrogen solution, alcohol, ether, carbon disulphide, and finally 
again with ether After drying over phospheric oxide, pure 
Au,S was obtained as a dark-brown powder, yielding theoietical 
numbers on analysts. When freshly precipitated ıt 1s remarkably 
soluble in water, indicating a close ielationship to the metals of 
the alkahes, whose sulphides aie also soluble in water, and thus 
asserting its position in the first veitical series of the petiodic 
system. With polysulphides of the alkalies it forms green 
sulpho-salts. It decomposes at 240°, leaving a iesidue of pure 
gold, and, if warmed in a stream of oxygen, takes fire, forming 
SO,, and again leaving its gold in the metallic state. In a second 
communication in the current number of the Berichte, Hoffmann 
and Kruss describe how they have succeeded in preparing Au,S, 
A cold neutral solution of gold chloride was precipitated by 
sulphuretted hydiogen until the supernatant liquid became 
colourless. Admixed sulphur was removed from the precipitate 
in a manner simtlar to that employed in case of Au,S, and 
finally pure AugS, isolated as a deep black substance, decom- 
posed by heat similarly to Au,S. It is distinguished from the 
latter sulphide by being decomposed by caustic potash with 
formation of potassium oxy- and sulpho-salts and separation of 
a little metallic gold. Au,Sg of Beizelius was found not to 


Nov. 10, 1887] 








exist, being merely a mixture of AS, and sulphur, for the 
former substan@ was completely extracted by a solution of 
potassium cyanide, leaving an emulsion of finely-divided sulphur. 

THE November Bulletin of Miscellaneous Information, issued 
fiom the Royal Gardens, Kew, is the first of a series of papers 
im which information will be given as to the capabilities of our 
colonies to grow agf export fruit. The authorities of Kew have 
little doubt that, if proper arrangements were made for packing 
and shipping, large quantities of fruit might be exported from 
Cape Colony, Matal, the Australian colonies, and New Zea- 
land. It is thought th&t much of this, arriving in England 
during the winter and “early sprmg months, would be readily 
bouglit to supply the wants of the community, and that the 
prices paid for such fiuit as an article of luxury would be 
sufficiently high to cover the cost of bringing it from the 
‘southern hemisphere. Much interest was taken in the frut 
shown from all parts of the Empire at the late Colonial and 
Indian Exhibition. An effort, therefore, has been made at Kew 
to collect information on the subject, and excellent service, no 
doubt, will be done by the publication of the facts which have 
been brought together. In the present Bulletin a full account 1s 
given of Canadian fruits. 


THE Gfth part (just issued) of the Tiansactions of the Leicester 
Literary and Philosophical Society contains an interesting paper, 
by Mr. F. T. Mott, on foreign fruits available for acclimatization 
in England. Among the plants to which he calls attention 1s 
thg Zgeyphus vulgaris, which produces a yellow fruit of pleasant 
flavour, the size of a small goosebeny. These fruts are usually 
dried and sold under the name of jujubes, the gelatine jujubes of 
our shops being named after them. ‘It is probable,” says Mr. 
Mott, “that no species of Ziayshus ın its present condition 
would ripen its fruit in English gardens, but the art of cultivation 
consists in so modifying the natural habits of plants as to adapt 
them to man’s needs in various climates. This is accomplished 
by selection, propagation by seed, changes of soil, and gradual 
exposure. The first step would probably be to obtain a hardy 
vaniety of the Zizyphus vuigaris regardless of the quality of the 
fruit. A tree should be selected in the most elevated and exposed 
situation in which it naturally ripens its fruit. Seeds from this 
tiee should be grown in a slightly colder climate, and if any of 
them can be got to ripen fruit, the seeds of these shou'd be again 
reared still further north. In this manner the tree might gradu- 
ally be acclimatized in our southern counties. Waving once 
obtained a sufficiently hardy stock, the next piocess would be to 
improve the fruit. This would be done by selection of seed with 
reference to the fruit rather than to the hardiness of the plant, 
by crossing with dndian or Chinese species, and by careful study 
of soil and general treatment. The process of thus producing a 
new hardy fruit would be tedious, because fruiting trees can 
scarcely be brouzht to such a state of maturity as to show their 
true characters in less than eight or ten years from the sowing of 
the seed, and five or six generations at least might be required 
to produce any useful result, But the experiment would be 
interesting in all its stages, and the object if ultimately attained 
would be of great value.” 


WE have received the General Report on the operations of 
the Survey of India Department, administered under the Govern- 
ment of India, during 1885-86 The Report has been prepared 
under the direction of Colonel H. R. Thuillier, R.E., officiating 
Surveyor-General of India. It is divided into three parts. 
Part I. is introductory; Part II. contains a summary ofthe 
operations of the trigonometiical, topographical, and revenue 
survey parties ; in Part ILI. there 1s an account of the operntions 
of the several head-quarter offices. Extracts from narrative 
reports me presented in an appendix. Among the “general 
remarks” in Pairt I. there is a pmagraph in which some dis- 
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satisfaction is expressed with existing arrangements. ‘‘ The large 
demands,” says the writer, ‘‘ that have been made on the Survey 
Department for officers required to accompany political missions 
and military expeditions, and for other special work, combined 
with the cucumstance of a larger percentage than usual being 
absent on medical leave, has rendered the efficient prosecution 
of the regular work of the Department peculiarly difficult. This 
has been the subject of remark in the Annual Reports for the 
past two years, and during the year under review the pancity of 
officers has been still more seriously felt. There has been 
absolutely no reserve of trained officers, and the administration 
of the Department has consequently. been a task of considerable 
anxiety. It is necessary to record that the working machinery 
of the Department has been limited to a dangerous extent.” 


Ir is stated that the Government of the Straits Settlements are 
abont to undertake a systematic survey, on the Indian plan, of 
their territory and of that of the neighbouring ‘‘ protected” 
States, Colonel Burrow, of the Indian Survey Department, was 
recently appointed to advise the Colonial Government on the 
subject, with the result here stated. 


THE Asiatic Society of Japan has, we me glad to observe, 
published a General Index to its Transactions. There are now 
thirty-six parts, or fifteen volumes, of the latter, and as almost 
every foreign scholar in Japan has been a contributor to the 
Society’s Proceedings for fourteen or fifteen years past, it was 
necessary that an index should be published. About two years 
ago we noticed the publication of an index to the Proceedings 
of the Society’s friendly rival, the German Society. 


Mr. HENRY SEEBOHM is about to issue a work on the 
Geographical Distribution of the Charadri:de (Plovers, Sand- 
pipers, and Snipes, &c.). The unrivalled collection of Wading 
Buds in Mr. Seebohm’s possession supplies the material for this 
wors, and the volume will undoubtedly be one of great interest 
to ornithologists, Mr, Seebohm’s ideas on nomenclature, the 
influence of the Glacial epoch on the migration of birds, and other 
kindred subjects, are always orginal, and this new work of his 
will open, according to the prospectus, with an introduction 
setting forth his latest opinions. There is also to be given “a 
complete synonymy from 1776 to the present time,” a rather 
appalling announcement, and one involving a vast change in 
ornithological nomenclature, as it will preclude the use of 


Linnean names, 


A TRANSLATION, by Miss Margaret K. Smith, of Seidel’s 
“Industrial Instruction” 1s about to be issued in America 
by Messrs. D. C. Heath and Co, The author presents an 
exposition of ‘‘the principles underlying the claims of hand 
labour -to a place on the school programme.” 


“THE Shell-Collector's IIand-book for the Field,” by Dr. J. 
W. Wiliams, the editor of The Naturalists Mon’hly, will be 
published immediately by Messrs. Roper and Drowley. It will 
give full directions as to the collecting and preserving of British 
land and fresh-water shells, ani will describe the habitat of 
each. Every genus, species, and vauety known to the Con- 
chological Society up to date of publication will be noted. 


Mr. T. A, WALKERS “History of the Making of the Severn 
Tunnel” 1s, we undeistand, likely to appear about Christmas. 
In addition to portraits on steel of some of the more prominent 
engineers concerned in the enterprise, there will be numerous 
plans and sections showing ‘the gradual progress of the work, 
and diagrams of the large pumping-engines, &c. Messrs. 
Bentley and Son will be the publishers. 


Sır James Pacet’s address to the medical students at 
Owens College, delivered at the opemng of the session 
1887-88, has been published. The subject is, the ulility of 
scientific work in the practice of medicine and surgery. 


. . 
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THE new number of the Journal of the Anthropological In- 
stitate contains a striking paper by Dr. George Harley, in which 
he attempts to show that the tendency of civilization is decidedly 
to lower the bodily recuperative powers of human beings. An- 
other interesting paper—by Mr. G. L. Gomme—is on the evi- 
dence for Mr. McLennan’s theory of the primitive human horde. 


Messrs, S. WicG AND Son, Adelaide, are issuing a work 
on ‘*Common Native Insects of South Australia,” by Mr. 
J. G. O. Tepper. It is intended to serve as a popular guide to 
South Austrahan entomology. Part I. relates to Coleoptera. 


A PAPER containing a list of the mammals of Manitoba, by 
Mr. Ernest E. Thompson, has been reprinted from the Trans- 
actions of the Manitoba Scientific and Historical Society. It 
consists chiefly of the author's field notes. 


A CORRESPONDENT wnites from St. Petersburg that tigers 
have been encountered this autumn in parts of Asiatic and 
European Russia where they have never been'found before. 
Some time ago one of these beasts was captured near Wladi- 
wostock, in Siberia, and another in the government of the 
Caucasus, close to the Black Sea. Both animals have been 
conveyed to St. Petersburg alive, 


A NORWEGIAN astronomer has collected seventeen ieports 
from various parts of Norway respecting the great meteor seen 
in that country on the evening of September 18, no doubt the 
largest meteor seen in Norway in recent times. These reports 
show that the meteor was seen as far north as Hamar, in Central 
Norway, and as far south as the towns of Fredrikshald and 
Skien, on opposite sides of the Christiania Fjord, the capital and 
neighbourhood appearing to be in the centre of its hack. Its 
light was everywhere magnificent, having the appearance of a 
sudden blaze of electric light. The reports from Drammen and 
neighbourhood, as well as those from the province of Smaalenene, 
on the opposite side of the Christiania Fjord, maintain that the 
bursting of the meteor, which took place within this area, was 
accompanied by a loud report ; but the astronomer in question 
is of opinion that this belief is due to some freak of the 
Imagination, as the track of the meteor, covering such 
a vast area of land, must have lain too high in the atmosphere 
for any sound to be heard. He calculates from the reports to 
hand that the bursting of the meteor occurred at an altitude of 
about 6000 feet, and he thinks that even this figure may be 
safely doubled, as no doubt the meteor was seen far north and 
south of the places whence reports have been received. 


Tue Amo idea of an eclipse is described by the well-known 
student of Aino language and manners, Mr. Bachelor, in a 
recent number of the Japan Weekly Mail, Mr. Bachelor specially 
observed the conduct of the Ainos during the recent eclipse. The 
Aino, he says, is a very matter-of-fact person, and is not 
usually carried away by the rmagination. On being shown the 
eclipse through a smoked glass, the Aino cried out that the sun 
was fainting away and dying. A silence then ensued, and from 
time to time an exclamation of surprise or fear was to be heard ; 
it was evident the fear was that the sun would die away and 
never revive. They bronght water and sprinkled it upwards 
towards the sun (as they would do if a human being were 
expiring), crying at the same time, ‘‘O god, we revive thee! O 
god, we revive thee!” Some squirted the water upwards with 
their mouths, others threw ıt with their hands, others, again, 
used the common besom or willow-branches, the latter being 
supposed to be specially efficacious. A few, especially women 
and girls, sat down with their heads hidden between their knees, 
as if silently expecting some dreadful calamity to suddenly 
befall them. They have no theories with regard to eclipses, but 
their traditions 1an like this :—‘* When my father was a child, he 
heard his old grandfather say that his grandfather saw a total 
eclipse of the sun. The earth became quite dark, and shadows 
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could not be seen ; the birds went to roost, and the dogs began 
to howl. The black, dead sun shot out tongu®s of fire and 
lightning from its sides, and the stars shone brightly. Then the 
sun began to return to life, and the faces of the people wore an 
aspect of death; and, as the sun gradually came to dife, then 
men began to live again.” e 
s 

THE fist meeting of the one hundred and thirty-fourth session 
of the Society of Arts will be held on Wedaesday, November 16, 
when the opening address will be delivered hy Sir Douglas 
Galton, Chairman of the Connell. Prewious to Christmas there 
will be four ordinary meetings, in addition to the opening meet- 
ing. For these meetings the following arrangements have been 
made :—November 23, Prof. Silvanus P. Thompson, “The 
Mercurial Air-pump ;”” November 30, Mr. J. B. Hannay, ‘‘Eco- 
nomical. Illumination from Waste Ods ;” December 7, Mr. P. 
L. Simmonds, ‘The Chemistry, Commerce, and Uses of Eggs 
of Vmious Kinds ;” December 14, Sir Philip Magnus, ‘‘Com- 
mercial Education.” During the session there will be six 
courses of Cantor Lectures—‘‘The Elements of Architectural 
Design,” by Mr. H. H. Statham; “Yeast, its Morphology and 
Culture,” by Mr. A. Gordon Salamon ; ‘fThe Modern Micro- 
scope” (being a continuation of the recent course of Cantor 
Lectures on the ‘‘ Microscope”), by Mr. John Mayall, Jan. 
“ Alloys,” by Prof. W. Chandler Roberts-Austen, F.R.S. 
“Mik Supply and Butter and Cheese Making,” by Mr. Richard 
Bannister; ‘‘ The Decoration and Illustration of Books,” by Mr. 
Walter Crane. Two juvenile lectures on “The Applicatign of 
Electneity to Lighting and Working,” by Mr. William Henry 
Preece, F.R.S., will be given during the Christmas holidays. 


3 
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Tue additions to the Zoological Society’s Gardens during the 
past week include a Campbell’s Monkey (Cercopithecus campbellt) 
from West Africa, presented by Mr. E. B. Mitford ; a Weeper 
Capuchin (Cebus capucinus) from Brazil, presented by Mr. C. N. 
Skeffingion ; a Raccoon-like Dog (Cams procyntdes) from China, 
presented by Mr. W. T. Manger ; an Indian Antelope (Antilope 
cervicapra) from India, presented by Mrs. M. V, Charnngton ; 
a Leopard (Felis pardus) from Ceylon, presented by the Dissawe 
of Tamankadua Dulewa Adijur; a Common Squirrel (Sciurus 
vulgaris), British, presented by Mr. A. Townsend; a Naked- 
footed Owlet (Athene noctua), European, presented by Mr. R. 
E. Holding; a Laughing Kingfisher (Dacelo gigentea) from 
Australia, presented by Mr. G. E. Frodsham; two Lager Hill- 
Mynahs (Gracula intermedia) from Northern India, presented 
respectively by Mr. J. M. Cook and Mrs. J. S. Beale; a Gray- 
headed Porphyrio (Porphyrio polocephalus) from India, pre- 
sented by Lady Morshed ; a West African Pythen (Pyrkon sede) 
from West Africa, a Common Boa (Boa constrictor) from South 
America, two Testaceous Snakes (Pryas testacea), an Alleghany 
Snake (Coluber alleghaniensis) from North America, deposited ; 
six Mocassm Snakes (7ripidonotus fasciatus) born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 


THE VARIABLE STAR U OpHIUCcHI.—Mr. S. C. Chandler, Jun., 
who first determined the true penod of this star, of all variables 
the one with shortest penod and most rapid fluctuations of light, 
has brought together, m No. 161 of Gould's Astronomical 
Journal, all the observations of magmtude of this star avail- 
able. Of these, one made by Schjellerup on June 7, 1863, 
is of special value, as it was evidently made near the time of 
minimum, and at an interval of nearly 8000 periods from the 
principal epoch ; whilst a series made at Cordoba in 1871 and 
1872 i proved of very high importance. The discussion of 
these various observations show that it is exceedingly probable 
that the period has undergone a slight shortening ; all the data 
being well reconciled by the assumption that each period is 
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shorter than the preceding one by o’ooo4s. The corrected Meteor-Showers, 
elements of thestar will therefore be as follows :— RA. Decl. 
1 h. 436s. is M.T. . 7m. 4376s. , . 
884 January 1, o 4m 43 6s, Paris M.T. + 20h. ym. 43 From L s 125 4o N. Swift; streaks. 
{E ~ 1070) — o'ocozs. E. N E ; 
ear x mis. ... 142 2... 27N. Very swift. 
THE N&w ALGOL-VARIABLE, Y CyGni.—In the same num- | Near 0 Urse Majoris. 143 49 N. Very swift, 
ter of Gould's Astronomical Journal Mr. Sawyer states that he | The Leonids wee 149 22 N. Swift ; streaks. 
.- has obtained obsegfations of this star which render it probable | Near ẹ Ursæ Majors. 166 32 N. Swift ; streaks. 


that the true period ıs 1d. 12h. +, or half the period which Mr. 
Chandler had adopted for it (see NATURE, vol. xxxvi. p. 377). 


_ OLBERS’ Comzr, 1887.—The following ephemeris is in con- 
tinuation of that given ig NATURE, vol. xxxvi. p. 588 :— 


Ephemeris for Berlin Midnight, 


1887. RA. Decl Log r. Log 4.  Bnght- 
u s o $ ness 
Nov, II ..1424 15. 13590 N. .., O'II52 ... 0'3037 .. 1°20 
13. .14 31 8... 13 I5'0 
15. 14 37 5I.. 12306 —.,, 0'I232 ... 0'309 ... E12 
17 14 44 25 ... 11 48°9 
19.145051. 11 67 sa O13T7 4, 0°3I162 . 1'05 
21.. 14 57 9... 10 25°3 
23-15 318... 9447 +. O'1406 ... 0°3226. 0°98 
25 .1§ 920. 3 500 
27.. 15 1512 .. 326% N. ... 0'I499 . 0'329I1. O'QI 


The brightness on August 27 is taken as unity. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 NOVEMBER 13-19. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on November 13 
Sun rises, 7h, 16m, ; souths, 1rh. 44m. 23°6s. ; sets, 16h, 12m : 
right asc, on meridian, 15h. 13°5m.; decl 17° 58’ S. 
Sidereal Time at Sunset, 19h. 42m. 
Moon (New on November 15, 8h.) rises, gh. 13m. ; 
toh. 6m.; sets, 15h. 46m. : 
13h. 34°4m.; decl 4° 48 S. 


y souths, 
right asc. on meridian, 


Right asc. and declination 


Planet. Rises. Souths. Sets. on meridian. 
h m bh om. h m. ho m. ny 
Mercury.. 8 16 12 23 16 30... 15 524 . 21 13S. 
Venus..... 2 56 8 52 I4 48 ... 12 20°99... 1 39S. 
Mars. 112... 7 48 14 24 .. II 1673... 6 30N. 
Jupiter.. 6 52 Il 3I 16 to... 8 os... 16 10S, 
Satun. .. ar 21"... 5 8 12 55... 36'0 ... 18 59N. 
Uranus 352.. 9 28 I5 4. 32 568 ., 23 S. 
Neptune.. 16 40%.. © 2I 2.. 3483. 3 13 N. 


* Indicates that the rising is that of the preceding evening. 
Occuitations of Stars by the Moon (visible at Greenwich), 


Corresponding 
° angles from ver- 


Nov. Star. Mag. Disap. Reap, tex to right for 
inverted e 
8 33 Sagittarii 5 ië 23 16 50 38 I 
18. B Sagittani we Give IB 2. IQ 5 vee 103 330 
Nov. h 
17 19 Mercury in inferior conjunction with the 
un. 
18 .. 7 ... Saturn stationary. 
Variable Stars, 
Star. RA. Decl. 
h m. e a h, m 
U Cephei ... o 523 a 81 16 N. ... Nov. 17, 2 8m 
Algol ... 3 08.a 4o 31N.... 4, 16, I 3m 
18, 21 52 m 
S Cancri ... 8 375.. 19 26N.... 4, 4, 126m 
R Virgims ... 12 32°8 7 37N... 5, 14, M 
U Ophmchi .. 17 108 1 20N... ,, 13, 0 3m 
and at intervals of 20 8 
Blyre... .. 18 45°9 ... 33 14 N. ... Nov. 15, 19 0 my 
as 19, o oM 
R Lyræ ... 18 51°9...43 48N... 5, 16, m 
3 Cephei ... 22 250.. 57 50N. ... 4, 13,21 Om 


M signifies maximum ; w: minimum ; », secondary minimum, 














GEOGRAPHICAL NOTES. 


THE November number of the Scottish Geographical Magazine 
contains an admirable paper by Mr. Joha Murray, on “Some 
Recent Deep-sea Observations in the Indian Ocean.” Mr. W. 
W. Blair, C.E., contributes a useful paper on the ‘‘ Cold Lakes 
of New Zealand.” Prof. Mohn sends a list of the highest peaks 
in Northern Europe, with their heights from the latest determi- 
nations. They are, with heights in feet :—Galdhoppigen, South 
Norway, 8399 ; Glitter Tina, 8379; Snehetren, Oe: Oreefa- 
jokull, 6427; Sulitelma, Northern Norway, 6178; Petermann’s 
Spitze, East Greenland, 11,418 ; Beerenberg, Jan Mayen, 8350 ; 

ount Misery, Bear Island, 1785 ; Hornsund Tind, Spitzbergen, 
4560; Richthofen Mount, Franz Josef Land, 5184 Of these 
mountains two are volcanic, Orefajokull and Beerenberg. 


THE new number (9) of the Mittheilungen of the Vienna 
Geographical Society contains a summary of our knowledge of 
the physical geograpiy of the East Asiatic waters (the Western 
Pacific and its ofishoots)—~currents, temperatures, &c.—by Lieut. 
Adolf Glockner. 


In the September number of the Bulletin of the American 
Geographical Society, Mr. R. E. Peary gives a detailed account 
of his journey, m the summer and autumn of last year, into the 


interior of Greenland. He entered in the neighbourhood of 
Disco Island, considerably further north than the starting-point 
chosen by Nordenskjold for his expedition, Mr. Peary’s 


experiences were somewhat similar to those of Nordenskjold. 
His course throughout the journey was due east. He only 
reached 100 miles from the edge of the ice-blink or interior 
ice, his highest elevation being 7525 feet. Mr. Peary sums up 
his observations of the character of the intenor ice. The coast- 
line shows a great diversity of features, dependent upon the 
altitude, the season, and the elevation and configuration of the 
adjacent mountains. Whenever the ice projects down a valley 
10 a long tongue or stream, the edges contract and shrink away 
from the warmer rocks on each side, leaving a deep cañon be- 
tween, usually occupied by a glacier; and the upper surfaces, 
disintegrated by the reflected heat from the mountains above, 
and shattered by the daily change of temperature more perhaps 
than by the forward flow, presents a chaotic labyrinth of cre- 
vagses, gullies, and ragged pinnacles, increasing in magnitude 
in direct proportion to the length of the tongue and its approach 
to the sea-level. As tothe features of the mterior beyond the 
coast-line, the surface of the ‘‘ice-blink” near the margin is a 
succession of rounded hummocks, steepest and highest on their 
landward sides, which are sometimes precipitous. Farther in 
these hummocks merge into long flat swells, which in tum 
decrease in height towards the interior, until at last a flat gentl 

rising plain is reached, which doubtless becomes ultimately leve 

In passing from the magin of the 1ce-blink to the remote inte- 
nor, from one to five distinct zones may be noted, the number 
and width varying with the season, the latitude, and the eleva- 
tion. In winter the entire surface is undoubtedly covered with 
a deep unbroken layer of fine dry snow. Late in the spring 
the warmth of the sun at midday softens the surface of the snow, 
along the land borders of the 1ce, and this freezes at night, form- 
ing a light crust. Gradually this crust extends up the interior, 
and with the advance of the season the snow along the border 
of the ‘‘ice-blink ” becomes saturated with water. A little 
later the zone of slush follows the zone of crust into the interior, 
the snow along the border of the ice-blink melts entirely, form- 
ing pools in the depressions, and streams which cut deep gullies 
in the ice; water-cavities form ; old crevasses open, and new 
ones appear, ‘This zone rapidly widens, and extends mto the 
interior in the footsteps of the others, and behind it the imme- 
diate border of the ice gets ragged aml soiled ; pebbles, boulders, 
and moraines crop out of its melting surface, and by the end of 
the Arctic summer it is disintegrated and shattered by the heat, 
and eroded by the streams, into impassable roughness. Mr. Peary 
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ives some useful hints as to the best modes of travel over the 
ice, which, if followed, he believes would without any difficulty 
take the explorer to the east coast. 


In Heft 3 of this year’s Deutsche Geographische Blatter will be 
found the first part of a detailed study of the Schwarzwald 
by Prof. Platz, of Cailsruhe. It deals with the orography and 
geology. 

THE Portuguese explorer, Jost Anchieta, is at present ın the 
Quinsumbo region of the Portuguese West African territory, on 
his way to Bihé. He intends to investigate the flora of the 
region, which has never been adequately studied. 


In the Danish Budget for 1888-89 a sum of 68,000 kroner 
has been allotted for research in Icelandic waters. Several 
large fjords of great commercial impoitance are entirely unex- 
pioied, and aie therefore full of danger to navigation. The 

shery grounds around the various islands will also be in- 
vestigated. This exploration will have great interest for science, 
as it is likely to accumulate much valuable information in 
oceanogiaphy, as well as zoology and meteorology. The work 
will be carried on freely from May to August, and it is hoped 
will be completed in five or six years. 


THE Roman Catholic missionaies on Yule Island have been 
exploring the region of New Guinea opposite their station. 
They found that the Ethel and Helida are insignificant streams ; 
but they discovered a new river, the St. Joseph, which rises at 
the foot of Mount Yule in 8° 15'S, lat. and 146° 40’ E., and 
which flows in a southerly direction. The land on both sides 
is highly fertile and the natives peaceful. They visited fifteen 
villages, several with a population of over 2000, 


IN a paper in the last-issned Bulletin (vol, ii. No, 6) of the 
Californian Academy of Sciences, Mr. George Davidson gives 
some interesting information on submarine alley off the Pacific 
coast of the United States. He points out that within 40 o1 50 
mules of the coast to thesouth of Cape Mendocino the plateau of the 
Pacific 1eaches a depth of 2000 to 2400 fathoms. Generally there 1s 
a marginal plateau for 10 miles out to the 100-fathom curve, aad 
then the descent ıs sharp to 500 or 600 fathoms. In this marginal 
plateau there has been discovered by the Coast Survey several 
remaikable submarine valleys. Notably that in Monterey Bay, 
heading to the low lands at the great bend of Salinas River ; and 
that off Point Hueneme at the eastern entrance of the Santa 
Barbara Channel, and heading into the low coast at the wide 
opening of the Santa Clara Valley. Then there are one or two 
off the southern point of Carmel Bay, while the deepest one 
enters far into the bay. The latest discovered submarine valleys 
are near the high bold coast under Cape Mendocino. Just north 
of a submarine ridge extending from Point Delgada to Shelter 
Cove is a deep valley which breaks through the marginal 
plateau and runs sharply into the immediate coast-line under 
the culminating point of the crest-line of mountains, The head 
of this submarme valley is 100 fathoms deep at 1} mile 
from shore ; when it breaks through the 100-fathom line of the 
marginal plateau ıt reaches a depth of 400 fathoms. The slopes 
of the valley are very steep. Midway between this and Point 
Garda there is another valley foo to 150 fathoms deep. The 
lies of this valley through the outer edge of the roo-fathom 
plateau 1s 520 fathoms deep Between Point Garda and Cape 
Mendocino is another valley, which, 64 miles south-west by south 
from the cape, is 450 fathoms deep. This is a wide valley, the 
bottom of which is green mud, though in two places, at depths 
of 320 fathoms, broken shells were brought up with gravel. 


By the latest communication from Mr. Stanley’s expedition 
it is evident that, unless some unexpected disaster has happened, 
he reached Emin Pasha some time in August. He found 
the Mabodi country, through which the Aruwimi flows, densely 
inhabited, while that river on the borders of the Mabodi country 
bends south, and again becomes navigable. This seems clearly 
to show that the Aruwimi can have no connection with the 


Wellé system. 

THE last number of the /svestia of the Russian Geographical 
Society (1887, 3rd fascicule) will be most welcome to geographers. 
Tt contains a preliminary map (70 miles to an inch) of the eastern 
parts of East Turkestan, Tsaidam, and the upper parts of the 
Yellow and Blue Rivers, embodying the results of the fourth 
journey of General Pizewalski in Central Asia, The most in- 
teresting feature of the map 1s that it shows that the depression 
of the Lob-nor must not be confounded with the Eastern Gobi. 





This last is more elevated, and falls by a steep terrace towards 

the depression of the Lob nor, which has in the east of the lake 

a width of only 80 miles, and terminates at Lake Tchin-jen-he, 

where the desert reaches altitudes of 3700 and 4800 feet above 

the sea. The Tarim depression is thus well limited in the east, 

and the doubts which arose among geographers as to the pos- 

sibility of embodying the Easten Gobi and the Tarim depres# 
sion under the same denomination of Hang-htg, as proposed by 
Richthofen, are thus settled. The well-known difference of 
characters of the two regions depends upon the differences of ther 
orographical structures, and the Tarim region appears as a de- 
pression of the high plateau of East Asią, limited in the east as 
well as in the north, the west, and the south. Geographers will 

find on the map the series of chains named after Colombus, 

Marco Polo, Humboldt, and Ritter, discovered by General 
Przewalski ; the high range to which the Russian Geographical 
Society gave the name of its Russian discoverer; the Burkhan- 
buda tange ; the lakes Jarin and Orin, 14,000 feet high, of the 
upper Floang-ho ;3 and all those minor featmes which, when 
mentioned in M. Przewalski’s letters, excited so much interest 
among geographers. A list of sixteen places, the latitudes and 
partly the longitudes of which have been determined, and a list 

of ninety-five altitudes, accompany the map, 


Ix a short note accompanying the above map, General Prze 
walski mentions certain facts brought to light during the last 
three months of his journey. The Khotan-daria of East Turke- 
stan does not make a bend towards the west, as shown on 
several recent maps. It flows due north through a sandy desert, 
and its course on Klaproth’s and D’Anville’s maps was more in 
accordance with reality than the indications on more modern 
maps. Its water reaches the Tarim only during the summer, A 
new oasis, Tavek-kel, grew up some fifty years ago on the 
Yurun-kash ; its population numbers about 500 families. 
lake Yashil-kul does not exist where ıt is shown on our maps. 
The most umportant statement is, however, the following. By 
the beginning of October 1885~—~that 1s, at low water—the Tarim 
had, at the confluence of the Yarkand and Khotan Rivers, a 
depth of 3 to 5 feet, and a width of about 185 yards. In the 
summer, according to information obtained from the natives, 
and confirmed by the state of the nver-bed, the depth and width 
of the Tarim me thrice the above. Taking into consideration 
the fact that the lower Tarim, followed by M. Przewalski in 1876 
and 1877, has throughout a depth of no less than 14 feet, 1t may 
be maintained, M. Przewalski writes, that the Tarim 1s navigable 
for steamers on its whole length from the above junction to the 
Lob-nor, It seems probable also that steamers may be able to 
ascend a short distance up the Aksu Rive: and further up the 
Yarkand-daria. 


THE same number of the /svestia contains an elaborate paper 
by M. A. Eliséeff embodying the ethnological results of his 
journeys in Asia Minor since 1881. In this pape: there are able 
descriptions of the various populations of Asia Minor—the Turks, 
the Armenians, the Kurds, the Kurmanjis, the Greeks, the 
Arabs, the Chaldæans, the -Tsıganes, and the Jews. The 
numerous anthropological measurements and other observations 
which the author made during his journeys in thg interior of the 
country will be published separately in full. Two papers, on 
the Manych ant the steppes of Northern Caucasus, by D. 
Ivanoff, and on the vegetation and geology of the same, by W. 
Fausek, are valuable contributions towards a better knowledge 
of the nature of this interesting region. 


METEOROLOGICAL NOTES. 


Symons's Monthly Aleteorologual Magasine for October con- 
tains a fifth annual table of the climate of the British Empire, 
giving a summary of the daily observations at sixteen stations, 
distributed over the globe, for the year 1886. The extremes 
show some very interesting facts, from which we select the fol- 
lowing -Adelaide has the highest maximum temperatme in the 
shade, viz. 112°4; the highest temperature in the sun, 174°°5 ; 
the least rainfall, 14'42 inches; and the lowest humidity, 56 per 
cent. Winnipeg has the lowest shade temperature, ~ 44° 6; 
the greatest annual range, 147°'6; and the lowest mean daily 
temperature, 33°°2. Colombo (Ceylon) has the highest mean 
daily temperatuie, 81°0. Bombay has the greatest rainfall, 
99°74. inches. London occupies the unenviable position of the 
dampest station, 80 percent. The same magazne contains a 
discussion of the severe thunderstorm which visited London on 


Nov. 10, 1887 | 


NATURE 


39 





August 17. The greatest rainfall on this occasion was 2°08 
inches at Winfbledon, and the least at Hackney, 0°27 inch. In 
connection with the climatology of the British Empite, it may 
not be generally known that the Annual Reports of the Aimy 
Medical Department contain meteorological summaries for a 
number &f stations mostly in the northern hemisphere, e.g. the 
Mediterranean, Afiica (including Egypt), and the East and West 
Indies. The last Report published is for the year 1885, and 
contains the results of observations and the extremes from 
nineteen stations. 


Tr is stated th the ./eteorologische Zeitschrift for October that 
a new edition of Profe TI, Mohn's ‘*Grundzuge der Meteoro- 
logie ” has just been published by Reimer and Co., of Berlin, 
The fact that the work has reached a fourth edition in twelve 
years shows the favour with which ıt has been generally received. 
The plan 1emains the same as before, but both the text and the 
plates have been corrected to correspond to the recent progress 
of the science, 


Mr. H. ALLEN Hazen has contributed an article to the 
American Journal of Science for October on the relation between 
wind-velocity and piessme, giving a summary of the better class 
of experiments, the methods employed, and the results arrived 
at, from those of Borda, in 1763, to the present time. The 
methods of investigation geneially adopted are (1) carrying a 
plate ether in a straight line or in a circle; and (2) allowing a 
carient of air to impinge normally upon the plate. The results 
of Borda’s observations are expressed m the formula— 


Ż = (70031 + *00035¢)s7%, 
in which » = pressme in pounds ; ¢ = contour of plate in feet; 
s = surface in square feet ; and v = velocity in miles per hour. 
TR s@me careful experiments made at Washington in 1866, the 
formula obtained, viz. 

É = (10032 + *00034¢)s0", 

shows a remarkable and unexpected coincidence with Borda’s 
results, with an entirely different apparatus. By far the most 
careful experiments with a whirling machine weie those of 
Hagen, in 1873, with plates varying im size from 4 to 40 square 
inches in area, His formula is— 


B= ("0029 + ‘0001 4e)sv? ; 
and these resnits have been used by Prof. W. Ferrel in his 
recent discussion of this question. Various other experiments 


aie discussed, including those lately made in France on a train 
running at increasing velocities, which give the formula— 


É (000535507, 


The author expresses the opinion that further experiments are 
much needed, with larger plates than 2 feel square, and with 
high velocities with a sungtitline motion. In connection with 
this subject 1t may be mentioned that the Royal Meteorvlogical 
Society have appointed a Wind-Foice Committee to consider the 
relation existing between velocity and pressure, together with 
other anemometiical questions, and a preliminary report was 
read in the spritfg of this year. 


Tue publications of the Swedish Meteorological Office are 
somewhat ın ariear, the volume recently published being for the 
year 1882. It contains observations fs extenso from eighteen 
stations of the second order, and monthly and yearly results of 
117 stations, among which aie seventy-nine for tempera- 
ture only and several that have been established ın the 
interest of foiestiy. The Cential Office has no station of 
the first order, but publishes the observations of the Upsala 
Observatory, which 1s an independent institution. From this 
Observatory we have very complete observations from 1855 
to 1886, ın addition to very valuable works on the classification 
of clouds and the movements of cirrus clouds, by Dr. Hilde- 
brandsson. The Central Office publishes, however, a monthly 
weather report, in the service of agriculture, which 1s brought 
out to date. The Swedish network of stations was established 
in 1856, by the Royal Academy of Sciences of Stockholm, and 
in 1873 the present Office was founded, with Dr. R. Rubenson 
as Director. The Office for Marine Meteorology, established in 
1877, is also an independent institution ; the logs used are those 
of the English Meteorological Office, with the addition of the 
headings in Swedish. By mutual agreement, Sweden deals 
specially with the Baltic, while Norway takes the North Sea, 
the data collected being exchanged by the respective countries. 





THE Report of the Meteorological Service of the Dominion 
of Canada for the year 1884, just issued by Mr. Ca:pmael, shows 
satisfactory progress in the various departments. Several new 
stations have been added, and the number for which monthly 
and yeaily averages are given amounts to 136. Exghty-three per 
cent. of the storm warnings issued during the year have been 
verified ; weather predictions have also been disseminated through- 
out portions of the country by means of laige disks attached to 
the railway cars. These disks have the image of the sun, repre- 
senting fine weather, the crescent moon, for showery weather, and 
a star, for wet weather, painted on them, in addition to words, 
The percentage of verification of these piedictions is also very 
satisfactory. The climatological tables show thet the highest 
mean annual temperatare was 47°'81 at Windsor (Ontario), and 
the lowest at Fort Chipewan (North-West Territory), 26°'65. 
The records for Iludson’s Bay Tenitoiy are not complete, but 
would probably have shown alower mean. The maximum shade 
temperature was 100° at Chaplin (North-West Teritory) in June, 
and the lowest at St, Andrews (Manitoba), — 53° 3, in January ; 
wlth one slight exception this station had also the largest mean 
daily range, viz. 24°75. Sunshine-recordeis are erected ın five 
provinces only; in these Winnipeg has the maximum sunshine, 
45 per cent., and Pembroke (Ontario) the least, 30 per cent., of 
the possible amount. The gieatest mean ramfall in any whole 
province was 48°46 inches in Newfoundland, and the least, 9’90 
inches, ın North-West Territory on 48°6 days. The lest 
averaze of rainy days was 15175 in Punce Edwaid’s Island. The 
distribution of rainfall im Ontario 1s also represented by maps for 
each quarter and for the year. With a view to enhancing the 
value of the tables, we suggest the desirability of arranging 
them according to the international scheme, instead of in the pre- 
sent form ; or at least of printing the extreme values in thick type, 
as is usually done in other countries, 


THE chief feature of the United States Monthly Weather Renew 
for July last is the unusually bigh mean temperature over the 
central and northern parts of the country; in some portions 
it averaged from 4° to 7° above the normal values, and was 
the warmest that has occurred since the establishment of the 
Signal Service stations. ‘lhis fact is mteresting in connection 
with the weather experienced in some parts of this country, 
where there was an excess of 2° to 5° in all districts. Descrip- 
tions of the storms which occurred over the North Atlantic 
are given; the average number of areas of low pressure 
for July during the last fourteen years is nine, for July 1887 the 
paths of seven such areas are traced, being two less than the 
average. The stom of the 26th ıs the one ın which the high 
wave struck the s.s. Umdriz (see NATURE, vol. xxxvi. p. 508). 
This depression was first charted in N. 55°, W. 25°, on the 25th, 
and its presence was indicated northwards of the British Isles 
during the 27th and 28th. The Review also contains a discussion 
of the North Atlantic storms during 1885; of sixty storms 
which advanced over the ocean from the Amencan continent, 
twenty-eight were tracedto European waters. Fifty-nine 
stoims first appeared over the ocean, of which about 65 per cent. 
were traced to the west coast of Europe. A table is given 
showing the positions of centres of areas of mean high and low 
barometer for each month, and explains why in Mach and 
Octobe: the storm areas moved northward before reaching 
European waters, and that in A t the depressions did not move 
eastward owing to unusually high pressure along the middle 
latitudes. Attention is drawn to the fact that, as a rule, the 
storms which do traverse the ocean leave the coast noith of the 
fortieth parallel ; only a very small number of the storms which 
advance from southern latitudes cross to the northward of the 
trans-Atlantic ship routes. 


A SERIES of very interesting articles, from the pen of Dr. Oscar 
Doering, on the inter-diurnal vanability of temperature at places 
in the Argentine Republic and South America generally, are 
being publisbed in the Bolein dela Academia Nacional de 
Ciencias of Céidoba. Investigations of this kind have been 
very seldom undeitaken, although Dr, Hann and Dr. Supan have 
pointed ont that the variability of tempetature is a factor of 
eminent importance, affecting the habits and character of man- 
kind, and also partially the distribution of plants. Dr. Hann, 
in his elaborate paper upon this subject presented to the Vienna 
Academy on April 15, 1875, and based upon such observa- 
tions as were then available, defines the variability of temperature 
as the differences of tempeiature of two immediately succeeding 
intervals of time which do not belong to the daily and yearly 
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period ; or, in other words, as the differences of temperature be- 
tween two short intervals that lie within the daily or yearly 
period, minus the amount of the periodical (or normal) variation. 

part 4, vol. ix., of the above-mentioned Bulletin, Dr. Doering 
has calculated the variability for Concordia (lat. 31° 25’ S., long. 
58° 4’ W.), but for three years only. The month of October has 
the maximum value, 4°'6, and April the minimum, 2°°8, The 
variability during spring is greatest, viz. 3°'9, and least during 
autumn, viz, 3°°0, and the mean for the year is 3°'6, or about 
o°"4 above that for Buenos Ayres. The hourly observations 
published by the Meteorological Council, with the daily means 
1eady calculated, afford excellent materials for similar investiga- 
tions. The preceding number of the Bulletin contains the 
meteorological observations made at Córdoba during the year 
1885. The absolute maximum shade temperatwe was r00°ʻ9 in 
December, and the minimum 14°'9 in June, giving an annual 
range of 86°°o, The maximum solar temperature was 147°°4, in 
February. The mean relative humidity ranged between 81°7 
per cent. in March and 61°: per cent. in August. The rainfall 
amounted to 24'26 inches ; the wettest month was March, 5'96 
inches, and the driest, May, o'o4 inch. Rain fell on 71 days, 
and snow on one day. The times of ram at the moment of 
observation, an element much recommended by Dr. Koppen, 
are also quoted. ” 








THE WORK OF THE INTERNATIONAL 
CONGRESS OF GEOLOGISTS 


IL 


MY only remaining subject is the representation of terranes on 
maps by means of colours. At present no two organizations 
and scarcely two individuals use colours in the same way ; and it 
is probably true that every organization and individual publish- 
ing many geologic maps has at different times employed the same 
salo for different terranes, and different colours for the same 
terrane. It results that the map user can gain no information 
from the distribution of colours until he has studied the legend ; 
before he can read a new atlas he must learn a new alphabet. 
The advantage to be gained by substituting a universal language 
for this confusion of tongues is manifest and great, and has 
justified the application of much time and attention by the Con- 
gress and its Committees. By a series of resolutions a partial 
scheme has been selected, one colour at a time, and the com- 
pletion of the plan has been left to the Committee on the Map of 
Europe. That Committee has prepared a colour legend which is 
accessible to American geologists in the volume of information 
published by the American Committee. It is understood in a 
general way that the Congress reserves final action, and the 
ablished legend not only belongs specifically to the map of 
mrope, but is provisional’; still, as this map, uf generally ap- 
proved, will unquestionably be declared by the Congress an 
authoritative pattern for the guidance of map makers, the plan 
should be freely criticized at its present stage, The selection of 
uniform colours is a far more delicate and important matter than 
the arrangement of taxonomic terms; for while ill-chosen words 
may quickly fit themselves to new uses, the adoption of an ill- 
arranged colour scheme must entail continual loss. 

In my judgment the scheme provisionally chosen 1s defective 
in several particulars, to which I shall presently call attention ; 
but it is necessary to introduce the discussion by a statement of 
the conditions to be satisfied by a standard colour scheme and a 
statement of the practical means available. The following are 
the principal conditions, arranged in an order embodying my 
estimate of their relative importance :— 

(1) The map must be clearly and easily legible. Each colour 
must be so distinct from each other colour that ıt can be identi- 
fied, whatever its surroundings ; and all other conventions must 
be readily discriminated. 

(2) The cartographic scheme must be adjustable to the geo- 
logic facts; it must not require that the facts be adjusted 
to it. 

(3) The same scheme should serve both for general maps—~as, 
for example, those representiog only systems—and for detail 
maps, representing numerous smaller divisions. 

(4) Undue expense should be avoided. The amount and 
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consequent utility of colour cartography is largely limited by its 


cost. 

(5) It should be easily fixed and retained in the mind, This 
is best accomplished by making it orderly. 

(6) Other considerations permitting, the map shoyld please 
the eye. Since the arrangement of co'our areas cannot be fore- 
told, this can only be accomplished by admitting a certain range 
of choice. If allowed sufficient latitude in theselection of tones, 
an expert colourist can ameliorate an offensive combination of 
hues, 

(7) Other considerations permitting, the estgblishment of a 
universal system should involve the least pdéssible inconvenience. 
But as the inconvenience of change 1s temporary, while the 
inconvenience of a bad system is lasting, this consideration 
should yield to every other, 

The art of mapping geologic terranes by means of colour is 
well developed, and its methods, viewed from the geologust’s 
stand-point, admit of easy characterization. Colour may be 
varied in two distinct ways—in hue and in tone. Hues differ in 
quality, as yellowish-green and bluish-green. Tones differ in 
strength, as pale green and dark green. A colour is printed 
either solid or broken; it is said to be broken when applied in 
a pattern, as in lines or dots, or when it is mterrupted by a 
pattern. The difference between solid and broken colours is 
a difference of texture. The primary discriminations in mapping 
are through hue, tone, and texture. 

The map engraver produces texture in three ways. In the 
first way a single impression is made with the broken colour. 
The white of the paper, displayed where the colour is inter- 
rupted, combines with the colour in the general effect, producing 
a paler tone of the same hue. In the second way two impres- 
sions are made, one with solid colour, the other with broken, 
and the two impressions have the same hue; they may o% m&y 
not differ in tone. This is monochromatic over-printing, and its 
renon effect agrees in hue with the single impression, but 

ers in tone, being darker. In the third way two impressions 
are made, one solid, one broken, and their colours differ in 
hue. This is bichromatic over-printing, and its general effect 
differs in hue as well as tone from each of the colours combined 
in it. The first and second ways produce texture monochro- 
matically, and do not yield a new hue; the third way produces 
texture bichromatically, and yields a new hue. It is practically 
impossible to obtain a texture effect without modifying the 
original tone. 

he natural gradation from hue to hue is absolutely con- 
tinuous, and the number of huesis infinite; the number of tones 
of each hue is likewise mfinite. The number of hues and tones 
the eye can discriminate is finite, but very great ; it is stated 
that 1000 hues have been distinguished in the solar spectrum, 
But the number of hues and tones that can be combined in a 
map is small. As‘a matter of perception, every colour is modi- 
fied by the colours adjacent to it. The same hue affords 
different sensations when differently surrounded, and different 
hues may afford the same sensation. The same is true of tones ; 
and there is a certain interdependence of hues and tones in this 
respect. In a geologic map each colour is Yable to fall into 
various combinations, and two colours little differentiated occa- 
sion confusion. There is therefore a somewhat narrow limit to 
the employment of hues and tones. The matter has not been 
fully worked out, but it is probable that twenty is as large a 
number of hues as can safely be employed in connection with 
tones. Texture admits of very great variation. The various 
colour schemes submitted to the Con and printed in the 
report of the Bologna meeting affoid, with their manifest permu- 
tations, about 200 distinct textures, and I am satished from a 
study of these and others that as many as 100 can be chosen that 
are not subject to confusion. It follows that a map or atlas 
expressing few distinctions need use only hues, or only hues and 
tones, but where numerons distinctions are to be made, recourse 
must be had to textures. 

The printing of a large number of textures of the same hue 
produces a greater number of tones than can be discriminated, 
and its effect is to confuse and nullify any distinctions (within 
the range of that hue) based purely on tone. The printing of a 
large number of bichromatic textures causes the same result, and 
it also produces a greater number of hues than can be dis- 
criminated. Its effect ıs to confuse and nullify distinctions based 
purely on tone, or on hue, or on tone and hue together. 

In the colour scheme prepaied for the map of Europe, thirty- 
eight distinctions are made. There aie twenty-four hues, and 
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the remaining fourteen distinctions aie accomplished by varia- 
tions of tone. “While ıt may be possible to select twenty-four 
hues available for indiscriminate combination, there can be no 
question that those provisionally printed by the Committee will 
ail to maintain their distinctness when variously combined upon 
a map. Wnder the influence of such chromatic environments ag 
ase sure to be encountered, the four yellow hues of the Terti 
cannot be discrimip&ted, and the same difficulty will arise wi 
the two hues of gray assigned to the Carboniferous, and with 
the hues of gray and brown assigned respectively to the Permian 
and the Devonian, Some of the tones likewise are not suffi- 
ciently distingui$hed. Two of the blues of the Jurassic, two of 
the browns of the Dev®nian, two of the rose tones of the 
Archzan, and the two violets of the Trias, are open to this 
enticism. A certain amount of adjustment can be made in the 
final selection of inks, and probably all the defects from tone 
can be thus remedied, but the confusion of hues 1s more difficult 
to eliminate, for the great number of the hues interferes with 
the separation of those that are too approximate. To strengthen 
one contrast is to weaken another. 

Tn oide: to judge of the availability of the scheme for the 
production of detail maps, it 1s necessary to consider the resolu- 
tions of the Congress as well as the printed legend. A resolu- 
tion provides that the subdivisions of a system shall be i1epre- 
sented by shades of the colour adopted for the system, or by 
broken colour or other texture devices ; and ıt 1s further provided 
that the shades, whether produced by solid colour or by texture, 
shall be so arranged that the darkest or strongest represent the 
lower divisions of the system. The resolution 1s in French, and 
the word I have translated shade (nuance) 1s one which applies 
popularly to either hue or tone, while in the scientific termino- 
logy of chiomatics ıt applies to hue only, The Committee on 
the nmap has taken it in its popular sense, and has represented 
some subdivisions by hues, and others by tones; for example, 
Plocene and Miocene are assigned two tones of the same hue, 
while Oligocene and Eocene have each a sepatate hue. The 
Upper Cretaceous and part of the Lower Cretaceous are assiened 
agreen hue in two tones, while the Gault and the Wealden, 
classed as subdivisions of the I.ower Cretaceous, have independ- 
cnt hues of gieen. Of the six reds assigned to volcanic rocks, 
two agree in hue and differ in tone, while the remaimder have 
distinct hues. As the legend stands, both major and minor 
distinctions—that is to say, the discrimination of groups, the 
discrimination of systems, and the discrimmation of divisions 
smaller than systems—are all accomplished by differences of 
hue; while the discrimination of minor divisions is accom- 
plished indifferently by variation of hue and by variation of 
tone. The same means performs several functions, and the 
same function is performed by several means. 

It ıs stating the same thing from another point of view to say 
that the Congress and its Committees have used the term colour 
in its popular 1ather than its scientific sense. Scientifically, a 
colour is a particular tone of a particular hue, and the number | 
of colours is infinite. Popula:ly, a colour is an assemblage of | 
contiguous hues and their tones, to which a name has been given. 
Each hue and tone within the range covered by the name is a | 
shade of the coldur. It 1s in this popular sense that the resolu- 
tions assign a colour to each system, and assign shades of the 
system-colour to the subdivisions of the system. 

Now, if in the variation of a system-colour, by textures or other- | 
wise, a single hue 1s adhered to, the system-colour remains 
distinct fiom other system-colours throughout all its modifica- | 
tions and their modifications ; but if hues as well as tones are 
varied, the inevitable result is confusion, for some of the hues of 
one system-colour will approach too near to hues of- other 
system-colours, With a multiplicity of minor distinctions the 
main distinction of system from system will be lost. 

Another difficulty lies in the fact that the Quaternary and 
Devonian colours, while strongly contrasted in tone, are nearly 
identical m hue. This does not affect their use in a general map, 





but in a detal map the stronger tones of the Quaternary gray 
will appioach too closely the paler tones of the Devonian brown. 
These criticisms apply to those features of the scheme which 
affect its adoption for general and detail maps of European 
countries. There is one of equal or greater impoitance affectin 
its application in other continents, It is adjusted to the rock 
systems of Europe exclusively, and makes no provision whatever 
for the systems of other parts of the eath. The geologists of 
Wisconsin, for i ao a cannot use ıt without calling the 
Keweenawan either Cambrian or Archoean. If they were in 


doubt which division should hold it, but inclined a little one way 
on the other, they could express their qualified opinion in the 
nigtanon proyided by the Map Committee ; but having attamed 
an unqualified opinion that the terrane belongs to neither of these 
two categories, they find no means for expressing their conclu- 
sions. The scheme cannot be applied to the geology of India, 
of New Zealand, or of Australia, without misrepresentation, It 
is not universal but local, and this because ıt is founded on the 
fallacy of a world-wide unity of geologic systems. 

So far as the geology of the world is concerned, it would be 
better to adopt no convention at all as regards map colours than 
to adopt one carrying with it and promulgating a vicious classi- 
fication. Uniformity is not worth purchasing at the price of 
falsification, Ifthe members of the Congress cannot agree upon 
a plan having the flexibility demanded by the geologic facts, it 
will be best to limit its action to the local problems involved in 
the map of Europe. I believe, however, that the necessary 
flexibilty 1s attainable ; and before proceeding to further criticism 
of the Commuttee’s scheme, I wil give the outlines of a plan 
which appears to me to combine the advantage of flexibility with 
a number of other desirable qualities, 

The plan is founded on the universality of geologic time and 
the diversity of local geologic histories as expressed in rock 
systems. Geologic periods are arranged in linear order. Each 
one adjoins the next, and together they constitute continuous 
geologic time, which we may conceive as represented by a straight 
line. The stratigraphic systems of a country have likewise an 
order of succession, and their turangement is linear. They are 
not always contmuons one with another, but the history recorded 
by the systems and the breaks between them 1s continuous, and 
may be represented by a straight line, equal and parallel to that 
of geologic time. And so for each country. colour scale 
which shall represent each and all of these parallel lines must be 
itself linear and continuous, and fortunately we have such a scale 
furnished us in the prismatic spectrum. 

I propose, first, that the continuous prismatic spectrum be 
adopted as the standard untversal scale for continuous geologic 
time. I propose, second, that the conventional time scale, based 
on the geologic history of Europe, be complemented by a colour 
scale, prismatic but discontinuous, I would assign to each period, 
not a certain portion or area of the spectrum, but a specific colour 
defined by its position in the spectrum. This colour scale will 
also apply to the geology of Europe. I propose, third, that the 
students of each geologic distiict shall as ign to the stratigraphic 
pens of that district a set of prismatic colours so selected from 
the spectrum as to properly represent the relation of each aystem 
to the time scale, provided that relation 1s approximately known. 
Under this 1ule a system corresponding partly with the Cretaceous 
and partly with the Jurassic will receive a prismatic colour inter- 
mediate between those assigned to the Cretaceal and Jural divi- 
sions of the time scale. I propose, fourth, that systems whose 
relations to the standard time scale are not even approximately 
known be given tentative positions 1n the time scale and assigned 
the corresponding colours ; and that such provisional colours be 
distinguished by a special device. 

Of this device I will speak later, but before we leave this 
of the subject the capability of the plan to express the facts 
should be more clearly characterized. Continuous geologic 
tıme being equated with the continuous spectral band of light, 
each period 1s theoretically equated with a segment of that band 
including all the hues between certain limits. But practically 
the pernod 1s represented in the colour scale only by the central 
hue of the segment, and there is nothing ın the nature of this 
hue to indicate the length of the segment. Similarly each local 
system 1» represented only by the hue corresponding to the 
middle of the equivalent period, considered as a part of the con- 
tinuous ume seale, and this hue gives no information as to the 
magnitude of the system or the duration of the corresponding 
penod When a non-European system is represented on a map 
with the Devonal colour, all that 1s expressed is that the middle 
of its period coincides with the middle of the Devonal period ; 
the whole period may equal the Devonal or may be shorter or 
may be longer. With this limitation the scheme 1s able to 
express the exact facts, or the exact state of opimon, in regard 
to correlation. 

I propose, fifth, that the subdivisions of systems be 1epre- 
sented, if their number 1s small, by distinct tones of the hue 
assigned to the system, and if their number is great, by mono- 
chromatic textures. It having been provided that systems shall 
be distinguished by means of hues, it 18 now provided that hues 
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shall have no other function. This secmes the integrity of 
the distinction between systems, whatever the minuteness ot 
subdivision. 

The idea of using the spectral colours in their proper order is 
not novel. It has entered into half the plans submitted to the 
Congiess, but each author has introduced other colouis also, or 
else has undertaken to use the spectrum colours more than once, 
under the impression that they do not afford the necessary range 
or variety his impiession is based largely upon the popular 
meaning of the word colour It is indeed true that if we limit 
ourselves to those parts of the spectial series which have uni- 
vocal names, we have only six or seven distinctions ; and it is 
further true that if we have recourse to binomial designations, 
such as yellowish green and greenish yellow, we obtain rather 
indefinite conceptions; but to men of science there are better 
resources than those afforded by the language of every-day life. 
The spectrum has been elaborately studied, and the 1elations of 
its dark lines to its colours have been determined. Its wave- 
lengths have, moieover, been measured, and by such means as 
these we are furnished with three different scales, any one of 
which 1s adequate to the precise definition of any hue of the 
continuous series. What needs to be done is this. When 
the divisions of the time scale have been decided on, the 
spectrum must be studied to ascertain the best selection of 
hues. Their number must, of conrse, be that of the number 
of divisions of the time scale, and they must be so chosen 
that the degree of separateness of adjacent colours shall be 
everywhere the same, as judged by the normal human eye. 
Then define each hue by its wave-length or its position m the 
Kirchhoff scale, and define it also in terms of the best com- 
bination of pigments with which it can approximately be repro- 
duced for practical use. It 15, of course, impossible to copy 
the prismatic colours with accuracy, because the colours of pig- 
ments aie impure, but this difficulty will not seriously interfere 
with the employment of the prismatic colours as a standard, 

The practical question whether the spectrum will give a 
sufficient number of hues so far separated from each other as 
to be distinguishable in all the arrangements occurring on 
maps has received such consideration as I have been able to give 
it, and it is my judgment that the maximum number of hues that 
can safely be used falls somewhere between fifteen and twenty. 
There will certainly be no difficulty im thus constiucting a 
standard colour scale with about a dozen terms. 

The employment of the spectral colours ın this manner leaves 
three groups of colours unassigned—the purples, the browns, 
and the grays. Ifthe spectral colours be asranged on the cir- 
cumference of a circle so that each diameter of the circle connects 
hues that are complementary, it is found that they occupy the 
greater part, but not quite all, of the circumference, and the 
colour needed to fill the vacant arc is purple. The hues of 
purple might then, 1f deemed necessary, be added to one end or 
the other of the spectrum, thus increasing the range from which 
to select colours for the time scale, 

My sixth pioposition is to assign the browns to volcanic rocks. 
I would leave the grays unassigned. 

It will be observed that no intimation has been given as to 
whether the violet end of the spectrum should apply to the 
newest system of striata or the oldest. It must of course be 
defintely assigned to one or the other, but the particular 

ignment 1s a matter of indifference. 

e main features of the proposed prismatic scheme have now 
been set forth, and you are fairly entitled to exemption from the 
minor features, but there 1s one detail that can hardly be omitted. 
In one of the main propositions it was provided that some 
special device should distinguish colours assigned to uncorrelated 
systems, and I feel it incumbent to show that a suitable device 
can be found. Ofa number that have occurred to me as about 
equally available, I will mention but a single one—the over- 
printing, ın small dots, widely separated, of the complementary 
colour. The complementary colour is selected because it does 
not disturb the relation of the sy.tem-colour to the colours of 
adjacent systems. Bichromatic over-printing produces a hue 
intermediate between the two hnes combined, but the hue mid- 
way between a system-colour and its complementary colour 1s 
white or gray, and if only a small amount of the complementary 
colour is added, the system-colour merely becomes paler or 
duller, when viewed from such a distance that the colours blend. 

The prismatic colour scheme, having been constructed for the 
express purpose of securing a degree of flexibility that will fit it 
for universal use, need not be futher compared in that regard 
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with the scheme published by the Emopean’ Map Committee. 
Enough has also been said to show that its superior perspicuity 
1s claimed both for general and for detail maps. A few words 
will suffice to compare the two systems in other respects. 

As regards the expense incurred in the production of general 
maps, neither has any notable advantage, and they are not yet 
sufficiently developed to permit a comparison as regards the cest 
of detail maps, Thei: capability for the pwoduction of pleasant 
colour effects can best be judged when maps fave been actuall 
made, but ıt may be said in a general way that the Committee's 
scheme vill afford more strong contrasts between adjacent colour 
aieas than the prismatic. The maps coloured b} the former will 
be relatively lively, those coloured by the latter relatively quiet. 
It 1s provided by the Committee that the volcanic colours shall 
be not merely red but strong. On s gener map volcanic aieas 
cover comparatively small spaces, an strong s thus disposed 
will ordinarily add brilliancy ; but the detail map of a volcanic 
district, thus coloured, will be disquietingly suggestive of active 
eruption. 

The alphabet of colours for the prismatic scale will be the 
move easily leained of the two, because it 1s orderly, and because 
its order 1s already familiar in the spectrum. The Committee’s 
scheme, however, has some old-fashioned mnemonic features 
which the prismatic lacks. The green of the Cretaceous is con- 
nected wuh greensand, the ied GE volcanic rocks with fire, and 
the rose of the Archeean with feldspar; and the gray of the 
Carboniferous mildly suggests the blackness of coal. 

In respect to facility of introduction the Committee's scheme, 
being essentially a compromise of existing colour scales, has the 
advantage that to most users it is not entirely novel. The pris- 
matic scheme on the other hand has the advantage of being 
orderly. It scientifically differentiates the functions of hues an 
tones, and though each one of its colours may be different, fr 
what the individual geologist has previously employed for the 
indication of the same system, the order of the colours is alieady 
familiar to him in another way. 

This closes my review of the various works undertaken by the 
Congress. Some of these have been favoured, otheis opposed, 
and reasons have been given. But there is a general considera- 
tion or criterion applicable to all, which has nearly escaped 
mention, although it 1s of pre-eminent importance. When a 
matter is proposed for regulation by the Congress, the first 
question which should be asked is whether it falls within the 
legitimate purview of a convention of geologists. It manifestly 
does not if it belongs to some other science rather than to 
geology, and objection has on this gound been made against 
the regulation by our Geologic Congress of the nomenclatures 
of palmontology and mmeralogy. But not all geologic matters 
even are properly subject to settlement by convention, This is 
peculiarly the case with geologic facts. Science is distinguished 
from the earlier philosophies of mankind by the peculiarity that 
it establishes its fundamental data by observation. The old 
philosophies were founded largely upon assumptions, and it was 
not deemed illogical—perhaps it was not illogical—to appeal to 
the authority of an assemblage of experts for the establishment 
of fundamental assumptions. But for science it is not merely 
illogical, it is suicvlal, to establish facts in_anfy other way than 
by observation. No vote of the most august scientific body can 
possibly establish a fact, and no vote can have any weight 
against a good observation. 

Now the entire science of geology, using the phrase in a strict 
sense, 18 constituted by the aggregation and annangement of 
facts, and none of its results Gets rendered more true or be 
more firmly established, or be prevented from yielding to contra- 
dictory facts, by convent: nal agreement A classification, if it 
has any value whatever, is merely a generalized expiession of 
the facts of observation, and is outside the domain of the voter. 
If it comprises all the essential facts, its sufficiency will eventually 
be recognized, whether its authontty 1s individual or collective. 
If it does not comprise them, it will inevitably be superseded, 
by whatever authouty it may have been instituted. For this 
reason I am opposed to the classification by the Congress of the 
sedimentary formations, and hkewise to the classification of 
volcanic rocks, and I also 1egard it as ill-advised that the Con- 
giess undertook the prepaiation of a map of Europe, for that— 
1f more than a work of compilation—is a work of classification. 

If we examine the other undertakings of the Congress—the 
definition and gradation of taxonomic terms, the systematization 
of terminations, the selection of a scale of colouis for Geologic 
maps, and the selection of other conventional signs for the 
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graphic expression of geologic phenomena—we find that er | 
all belong to the means of intercommunication of geologists 

They affect only the verbal and graphic technical language of 
the science, Of the same nature ıs the arbitrary time scale 
whose preparation I favour—a conventional terminology for the 
facts of correlation. So we may say, in genetal, that the proper 
fufiction of the Congress is the establishment of common means 
of expressing the facts of geology. It should not meddle with 
the facts themselves, It may regulate the ait of the geologist, 
but it must not attempt to regulate his science, Its proper field 
of work lies in tke determination of questions of technology ; it 
is a trespasser if it undertakes the determination of questions of 
science, It may decree terms, but ıt must not deciee opinions. 


TECANICAL EDUCATION} 


HE present century has witnessed a vast and almost in- 
“credible change in the great industries of the world, and 
in the progress of the arts and manufactures. The causes of 
this great change are various, though mutually dependent upon 
each other, such as the cessation of the great wars that had for 
so long ravaged the continent of Europe, which enabled many 
of the most vigorous minds to be turned to the arts of peace; 
the rapid growth of population, which 1endered the wants of 
mankind mote pressingly felt; and the more general spread of 
education, which caused the great discoveries that have enriched 
this period to be eagerly taken advantage of and adopted. 

Among the many results which have ensued, is one which 
must be carefully studied, affecting as it does in a peculiar degree 
our own country at this time. 

Since the latter half of the last century, when by the dis- 
apheatance of forests in the iron-producing districts, resulting 
from the use of timber as fuel, mateinal Necessity had brought 
forth an invention in the shape of the piocess of smelting iron 
ore with coal, progress in machinery and manufactures had 
steadily been made. The great natural advantages arising from 
the conjunction, not only of coal and iron in the same locality, 
but also their immediate proximity to the limestone required in 
iron-smeltng operations, had greatly contributed to this advance, 
until this country, stead of importing four-fifths of the whole 
iron used from Sweden, as was the case in 1750, had become 
the greatest iron-pioducing country of the woild. The mven- 
tion of the steam-engine m conjunction with the p>wer-loom 
and other important machines, gieatly contributed to the growth 
of the factory system, the establishment of the cotton, linen, 
and woollen industries, and the rapid increase of manufactories 
in general, Owing to the insular po-ition of Great Britain, and 
the prohibitive laws ın force, until fifty years ago the natme of 
the machinery used in all these manufactures, as well as the 
technical knowledge and skull of the workman, was prevented 
fiom being caned abroad Thus, as stated in the recent Report 
of the Commissioners on Technical Education :— 

‘When, less than half a ceatury ago, Continental countries 
began to constiuct railways, and to erect madem mills and 
mechanical workshops, they found themselves face to face with 
a full-grown industrial organization in this country, which was 
almost a sealed book to those who could not obtain access to 
our factories.” 

This artificial state of things was not destined to last, for, on 
the one hand, these countries were keenly alive to the import- 
ance of possessing such manufactures, and were deteimined to 
obtain them at all costs; and, on the other, it was greatly to the 
immediate advantage of our manufacturers to sell freely in, such 
a market as began to be opened to them. At the same time 
skilled artisans were easily found who were willing to accom- 
pany abroad machinery which had been constructed in this 
country, and thus to become the means of disseminating techni- 
cal education of the most practical type amongst those who were 
quite as industrious and frequently better educated than the 
workmen at home. 

The efforts of foreign nations to establish mills and workshops 
of their own did not cease here; for, recognizing the necessity of 
specially spreading technical knowledge by all possible means, 
technical schools, instituted and supported by the State, at 
which instruction could be obtained free, or at almost nominal 
cost, were established in numerous places all over the Continent. 











Part of Ingu, l Address of session of University College delivered at 
St. George's Hall, Liverpool, on October 1, 1887, by Prof Hele Shaw, 
M Inst. CE., Of the University Collage, Liverpool. 


The lager number of these schools have been institutions at 
which the scientific principles underlying industrial and manu- 
facturing operations, rather than the actual operations themselves, 
were taught, although there are also in lesser number special tech- 
nical schools, such as the weaving schools of Chemnitz in Saxony, 
of Crefeld in Rhenish Prussia, of Basle in Switzerland. From 
these various schools, numbers of highly educated men have 
been sent out year by year, prepared, when becoming foremen, 
Manageis, or employers of labour, to take advantage of the 
latest discoveries and improvements in various branches of 
industry, and keenly alive to the fact that ‘knowledge is 
power.” 

Notwithstanding all this, an enormous inctease of trade and 
prosperity was enjoyed by this country for many years, and 
notably was this the case after the first International Exhibition 
in Hyde Park, m 1851, which Exhibition revealed to visitors 
from all parts of the world much (some persons of the old 
school are to be found, who assert foo much), concerning the 
perfection of our machinery and processes of manufacture which 
had been scarcely realized before, even by ourselves, ‘This 
plosperity apparently reached a climax from ten to fifteen years 
ago, and, since then, trade has assumed a very different aspect. 
At first the change was felt in relation to countries whose 
resources were 1n some 1espects comparable with our own, and 
afterwards with others less favourably situated, and in place of 
supplying them with manufactured articles and machinery, they 
began to enter into competition, and in many cases successful- 
competition, with this country, even in markets hitherto con- 
sidered all our own. Indeed, a positive reflex action has actu- 
ally occurred in some important branches of industry and foreign 
iion, machines, hardware, and textile goods are imported for 
home use, The result of this competition has been keenly felt, 
and the consequent struggle which has taken place in these times 
of peace has been, and row 1s, almost as determined and often 
as bitter asin an open war. That rather doubtful compliment 
once paid by a gieat general to the British soldier, that he never 
knew when he was beaten, could scarcely be applied to the 
British manufacturer, since there is a very speedy way ee 
this point in a commercial transaction ; but the question upon whic 
knowledge has often been wanting and information sometimes 
too tardily sought, ıs rather as to the cause and its remedy. In 
some cases the cause 1s obviously due to the lower wages and 
longe: hours for which foreign workmen will toil, and it may be 
mentioned, as pointing to what may be sometimes possible in 
this case, that in the neighboaring mdustry of wire-drawing at 
Wanington, which was threatened with extinction, the German 
competition was entirely met and overcome by the wie-workers 
voluntarily accepting a 1eduction in wages of 10 per cent., after 
four of their delegates had visited the Black Forest and ascer- 
tained for themselves full particulars as to the wire industry of 
that district. Ra 

But, on the other hand, there are branches of manufacture in 
which the state of foreign workmen and workwomen is so 
pitiable that no right-thinking peison would desire to have in- 
creased trade in this country at such a price to our own people, 
though happily there 1s not much fear of this, since the move- 
ment is rathe: in the other direction. But the question of 
wages 1s only one of many causes, for it has been asserted by 
excellent authorities that it is not in those branches of industry 
in which foreign wages are lowest and hours longest that com- 
petition presses most heavily upon us, Thus, according to the 
recently published Consular Reports, we have still something to 
learn in several directions in the matter of finding out fresh 
markets and accommodating our pioductions to native wants, 
instead of trying to force goods of our own pattern and design 
where they are either not ın accordance with native views and 
prejudices, or are unsuitable to the locality. ain, it is not 
only the Germans who stamp the words “‘ best Sheffield steel” 
upon cast-iron axes and knife-blades: neither in the matter of 
shoddy-manufactureis can this country afford to throw stones at 
our foreign rivals, 

It 15 not, however, the object of this addiess to enter into a 
discussion of the various causes of trade depression, and still less 
to presume to say how such an undesirable state of things may 
be met and overcome, but to consider a subject which has recently 
been very vigorously brought forward in connexion with this 
matter under the title of “ Technical Education.” No branch of 
education has of late attrac.ed so much attention as this, It has 
formed not only the text of the Presidential Address of the 
British Association in 1885, and pait of that at the recent 
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address at Manchester, but of innumerable other speeches, 
pamphlets, papers, and even books, one of the very earliest and 
most brilliant of which was a treatise from the pen of the late 
Mr. Scott Russell. It has been quite recently the subject of a 
special Government Bill, which was considered sufficiently 
urgent to be carried through almost to the last stage when other 


| prise the instruction given in a medical school, in an agricultural 


| 


were being dropped right and left, and then disappeared : 


only with the full assurance of a revival in more vigorous form 
at an early period of next session; while only in last July 
there was formed ‘‘A National Association for the Promotion 
of Technical Education,” which numbers as its President, 
Vice-Presidents, and Committee, many of the most able poli- 
ticians, experienced men of business, and well-known men of 
science, 

These facts are quite sufficient to show that there is now a 
very- ce and wide-spread belief that the subject of 
technical education has become one of pressing national import- 
ance. There are, mdeed, already not wanting persons who 
connect the subject with the terms “foreign competition” and 
“commercial depression,” by a train of reasoning apparently 
somewhat as simple as the following :— 


Ist proposition. —Bad trade is the result of foreign competi- 
tion, 

and proposition.—Foreign competition derives its strength 
from superior foreign technical educa- 
tion. 

Conclusion.—Therefore bad trade at home is due to 
superior technical education abroad. 


This mode of reasoning is brief and conclusive enongh to 
satisfy even the most superficial, it is easily portable, and has 
the advantage of admitting of illustration in certain special cases 
in which both propositions and conelnsion are true, but it is 
nevertheless a striking example of the danger of arguing from 
the special to the general. Without, however, accepting such a 
sweeping generalization, it may be safely said that foreign 
countries have derived great benefit from their systematic 
encouraging of technical teaching, and we may proceed to 
consider briefly what progress we ourselves have made in this 
direction. 

In the first place it may be well to ask what the term ‘‘tech- 
nical education” really means? Most people have, no doubt, a 
general idea on the subject, but there are a t many who 
reely discuss the question, who would be woefully at a loss if 
asked for an exact definition; and if anyone doubts the truth of 
this, let him try the experiment ‘on a few friends, The answer 
which will generally be given, with some hesitation, will 
probably have some not very distinct reference to instruction in 
the use of tools, backed by allusion to carpentering by way of 
illustration, or will, perhaps, be some mention of chemistry, or 
“other branch of science, or, as a final resort, ‘‘ something to meet 
the German competition.” Now the fact is that the first of 
these may not be really technical instruction at all, but only 
manual training as part of a general education, as, for instance, 
1s now given out of school hours in the working of wood to the 
boys at most of our Colleges, partly to keep them out of mis- 
chief and partly to train the band and eye, but in which case 
there is not, the slightest intention or idea that any of the boys 

. shall actually become a carpenter. The last answer, however 
grotesque it may seem, is much nearer the truth, as it connects 
technical instruction with a special odject in view, Now that 
this is really the idea of those who have thought most carefully 
over the subject is made clear by the terse and excellent state- 
ment of the aims of the Association for the Promotion of Tech- 
nical Education, one of which is ‘‘to effect such reforms in our 
educational system as will develop in the best way the intelli- 
gence of those of all classes upon whom our industries depend,” 
the Association itself being formed because of ‘‘the general 
expression of opinion throughout the country as to the necessity 
of a reform ın our system of national education, with the object 
of giving it a more practical direction.” Thus we may accept 
the following definition of a wnter on the subject, that ‘‘ by 
technical education is meant special instruction in some scientific, 
artistic, or mechanical process or handicraft as distinguished 
from purely literary instruction”; or that by another writer, 
who defines it as ‘special traimng for an industrial pursuit as 
distinguished from a general preparation for any calling hereafter 
to be chosen.” Thus technical education will comprise a very 
wide range of subjects, not those merely taught with a view to 
manufacturing, mechanical, and artistic pursuits; but will com- 








college, and even commercial education, which last now forms a 
distinct feature of our own College, and the reform of which 
branch of education is one of the special objects of the Associa- 
tion above alluded to. It is therefore at first surpriging to the 
uninitiated that we find the following definition in “the recent 
Bill for Technical Education: ‘‘The ¢xpression technifal 
instruction means instruction in the branches of science and art 
with respect to which grants are for the time being made b 

the Science and Art Department, or in any other subject whic 

may for the ume being be sanctioned by the Department.” 


. This definition is no doubt quite satigfactory to the authorities 


of the Department, althongh it savours strongly of the opinion 
attributed in a well-known series of rhymes to a certain eminent 
University don, who ıs made to assert— 


“I am the Master of this College, 
And what isn’t taught here isn’t knowledge.” 


And though this definition happens at present to exclade manual 
and workshop instruction, concerning which the mover of the 
Bill, Sir Wm. Hart Dyke, expatiated somewhat eloquently and 
at considerable length when moving the second reading of the 
Bill—but this is a trifling matter, as no doubt when the Science 
and Art Department has had time to go into the matter, and to 
study the subject, and has made arrangements for teaching and 
examining it, 1t will be ‘‘sanctioned ” with the rest, and become 
technical instruction. It must, however, be recognized that the 
Science and Art Department is the most important institution in 
this country for the promotion and encouragement of technical 
education, and has done a work, especially in the direction of 
evening-class teaching to the artisan class, which must have 
proved of incalculable benefit, and it will be well to study the 
progress made in science instruction, as affording some indewof 
our general progress in technical education. The following 
table gives the result of work during the Jast ten years, showing 
in three columns: (1) the amount of the grants given to teachers 
for successful candidates on the system of payment by examina- 
tional results ; (2) the actual number of students under instruc- 
tion in science classes fulfilling conditions which would enable a 
grant to be claimed; (3) the number of papers actually worked 
in different science subjects. The three columns are independent 
of each other in a certain sense, since a registered student may 
either take several papers, or may, on the other hand, possibly 
not come up for examination at all, or, coming up, may fail to 
secure a grant. 


TABLE L--Results of Science and Art Department during the 
last Ten Years. 











i E g : 

Year. Grants Stodents nader | Papers actually 
(0) ! (2) (3) 
Rane’ os j 

1878 39,073 | 59,705 66,365 
1879 41,036 56,752 7 70,248 
18 i 43:863 | 60,041 72,428 
1881 47,230 | 61,180 755735 
1882 49,700 | 67,315 79,786 
1883 50,967 71,164 83, 387 
1884 61,638 7,519 90,825 
1885 69,113 | 1,491 101,275 
1886 Ele 97,664. 118,241 
1887 000 i 103, 362 131,896 

t 


The results are stiiking, but m order to reveal their signifi- 
cance more closely, the diagram, Fig. 1, is reproduced from 
a recent memorandum of e diture and estimates of the 
Department, ın which the height of the lines in each year from 


' the base line gives the value of grant, number of students, or of 


worked paper. 

The three curves represent at once to the eye the rapid pro- 
gress which is beng made. Indeed, the rate of increase is twice 
as grent during the last two years as during previous years, and, 
so far from there being any want of appreciation of technical 
instruction, the results are such as might possibly cause the tax- 
payer some concern ; on this point, however, the memorandum 
states :—‘' There is no 1eason to suppose that the expenditure 
will nse at the present rate; on the contrary, even without look- 
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ing at the increased rate of rise of the last few years, as a sudden | a remarkably small annual expense for the instruction of 103,362 
augmentation @ue to special causes, it is obvious that as the | students all over the country. 

limit is approached the rate of rise must 1apidly dimimish. This, There has been for several years at work another central 
limit, as far as it can be arrived at by calculation from popula-: agency, which promotes technical instruction in the same man- 
tion, &c., probably about 200,coo persons under instruction in ner asthe Science and Art Department, viz, by payment upon 
science—tmeie were last session 110,000 under instruction. Con- the results of examination. This body is known as the City and 
tynuing the curve for science ag it may reasonably be expected Guilds Institute of London. These examinations carried on by 
toiun, we should @rrive at about 110,0co in 1896.” In any this body were orginally established in 1873 by the Society of 





case theie is no cause for alarm, because the standard of : Arts—the subject that year being cotton manufacture, steel, and 
work required to secure a giant can always be raised, and, as a ! carriage building, the number of candidates being respectively 
matter of fact, appears to be steadily rising year by year, and, , one, two, and thee, making a grand total of six. e next 


after all, the sm of even £101,175, which is the estimated year, gas manufacture and agriculture were added, and the total 
expenditure for the curret year in aid of science instruction, 1s | rose to thirty-six, Subjects continued to be added, and the 





Fic, 1.—Science and Art Department, 
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Fig 2.—City ani Guilds of London. 


numbers to rise year by year, until ten years ago the latter had | that the rate of growth is far more rapid; and rich as are the 
reached 184, since when the following table shows the progress | worthy livery companies of grocers, fishmongers, tanners, spect- 
made, the City and Guilds taking over the whole responsibility | acle makers, and others, who form the City and Guilds Institute, 
of the work in 1881, they too must have reason to confess that technical education, 


: towards which have recen i than 
TABLE I].—Soctety of Arts and City and Guilds Examinations. Een of a n y of Mode; ATER ae di, for a 





foo. TT i the present rate of growth the number of candidates, large as it 
Years. {287811879 1880]188: 188a|188311884 188:) 18861887 | now is, will have doubled in the next seven years, though even 
i | this, with an assured income of 33,000 a year, may not give 

sgos | them cause for alarm. It may be well to explain that the ex. 
j mo aniona work of the City and Guilds, and that of the Science 
and Art Department, not only do not clash, but bear an import- 

T have plotted the above results in a smlar manner to those | ant and valuable relation to cath oie Thus the former is 
of the Science and Art Department, and 1t will be seen (Fig. 2) | more distinctly technical, dealing with special details of tradeg 








Number of Candidates, | 284 aaa 803 1562 
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and manufactures, and the term “technological examination” 
is always employed to emphasize this point, and before a full 
technological certificate 1s gianted by the City and Guilds Insti- 
tute in any subject, ceitificates ın the elementary stage of certam 
specified theoretical examinations of the Science and Art De- 
partment must be produced. A comparison of a few of the 
subjects will at once make this clear, the numbers appended to 
the subjects in the following list being those attached to them 
in the syllabus of each examining body. 
SCIENCE AND ART] CITY AND GUILDS. 
DEPARTMENT, 
Subject ]].—Machine Construction 
and wing. 


(a7) Tools. : 
2 Wood Working. 
6) Metal Working 

omery 

Bn 


Ga Gorpente and Masonry. 
a 


Mechanical Engineering. 


(22) Electrical Engineering. 
(a) Telegraphy 
Electric Lighting. 
k Electrical Instrument 


Alkali and Alhed Branches. 
Coal Tar Products. 
Oils, Varnishes. 
Oils and Fats, 
iiair Gas Manufacture. 
Subject XIX.—Metallurgy. Iron and Steel Afanufacture. 


Practical examinations are held by the City and Guilds in weav- 
ing and pattern designing, in metal plate work, in carpentry and 


Subject III.—Building Construction. 


Subject VI.—Theoretical Mechanics 

Subject VII.—Applied Mechanics, 

Subject IX.—Magnotsm and Elec- 
tricity 


try and J 


Subject X —Inorgantc Chemistry. 


3 (x 
Subject X1.—Organic Chemistry 


10, 


. REPRESENTATION ‘OF “TABLE N? 
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: joinery, and in mine surveying, while last year, for the first 
time, an examination was held in typomaphy ®This Jatter was 
, conducted in several piinting works placed at the disposal of the 
Institute, and thirty-two out of the seventy-seven candidates 
succeeded in composing and printing the difficult manuscript 
supplied to them—sufficiently well to obtain a certifieate. 
There is nothing at all approaching our own system of pay- 
ment by results in any country in Europe,*gnd eminent foreign 
educationalists have frequently deplored the absence of such in 
thei own respective countries. system has given particular 
vitality to that most valuable kind of education—~evening class 
l instruction ; and as an examiner for both fhe bodies above 
| alluded to, and after an experience—Aot a very enjoyable expe- 

rience, and not the experience that a rich man would continue 
| to indulge in—of upwards of 6000 examination papers, I may 

be permitted to testify to the valuable nature of the work done 
| by the students, and the possibility of almost complete preven- 
' tion of “cram” when proper precautions are taken. Thus, 
| though large numbers of technical night classes exist all over the 
; Continent, it ıs very doubtful if the results obtained by them 
are superior or even equal to onr own, 

When it is considered what splendid technical training the 
workshops and manufactones of this country have afforded, there 
will, perhaps, appear to be very good reasons why, originally, 
technical schools were not so extensively instituted at home as 
abroad, where almost all foreign, States have established and 
maintained technical schools, the Ecole Centrale at Paris being 
almost the solitary exception to this rule. When, however 


3. 


Fic, 2.—University College, Liverpool. 


their need was felt, it was not left to the slowly-moving wheels 
of State to bring such schools on the scene. At first these 
schools took the form of lectureships and chairs in constructive 
science, for which the term ‘‘engineering” was conveniently 
adopted, the first of these being at London, Glasgow, and Man- 
chester, and founded in connexion with the focal Colleges. 
These have been gradually followed by Engineering Schools in 
the Colleges at Leeds, Sheffield, Notting’ Dundee, New- 
castle, Bristol, Birmingham, and last, but it 1s hoped not least, 
at Liverpool. These schools give instruction not merely in 
engineering subjects in a narrow sense of the word, but include 
in their courses of teaching the wide range of subjects necessary 
for laying a fiim foundation for a successful career in any one of 
the constructive professions, and prepare a student to enter any 
of the particular branches into which engineering bas become 
differentiated, and compare in this way with chemical teaching, 
which is given in places like this city—which may be specialized 
with a view to particular local industries. Besides these schools, 
others have arisen of a more special nature, due¥ to liberal- 
‘Aminded men and public-spinted bodies, such as the Weaving 

and Dyeing Schools at Leeds, upon which the Worshipful Com- 
pany of Clothwoukera have spent between £20,000 and £30,000; 
the Technical Schools at EIuddersfeld, Bradford, Glasgow, Man- 
chester, and other towns, some of which will bear comparison 
with the celebrated for schools of Chemnitz, Mulhouse, 
Verviers, Crefeld, and Vienna. The benefit pf such schools 


has already been felt, for it is most encouraging to find amongst 
many simular opinions the testrmony of the Tethnical Education 
Commissioners that—‘‘In those textile manufactures in which 
other nations have hitherto excelled us, as in soft all-wool goods, 
we are gaining ground. We saw, at Bradford, mennos manu- 
factured and finished in this country, which would bear com- 
parison in texture and colour with the best of those of the 

rench looms and dye-houses, and in the delicate fabrics of 
Nottingham and Macclesfield (thanks in great measure to their 
local Schools of Art) we no longer rely upon France for 
design,” 


The address, after pointing out that this country was, taken 
as a whole, after all not in such a deplorable state with regard 
to technical education, asserted that such education was of two 
kinds—general and special, General technical education may 
be cmd to be that necessary in all large centres of population, 
being the preparation for such callings as engineering, architec- 
ture, medi science, and other pean which at any 
rate a certain percentage of the inhabitants will always follow, 
besides training of another kind suitable to the artisan class. 
Special technical education 1s that necessary in a locality where 
| there are special industries, instances of which have already been 





given, and others will readily occur to the mind. 
The remainder of the address was devoted to considering the 
| educational work of Liverpool and its special technical require- 
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ments. A bief reference was made to the progiess of Univer- 
sity College, as shown by the Following table of attendances in 
the day classes sınce its foundation ın 1882. 


TABLE II. —Enwntries in Day Classes, Umversity College. 





j 
* d 1884 | 1886. | 1887. 








1882 1883. 1885 j 
; Goa 
i 
189 625 | 883 944 | 1642 ` 2063 
e | 





These results are better Shown graphically in Fig. 3. 
During the last few months no less than £30,000 has been 


contributed to the Engineering Department alone, but the other 


professorships are all provided for upon an equally sound basis, 
and Prof. Hele Shaw thus concludes :—~ 

“ Hence, side by side with teaching, directed—sometimes 
perhaps only directed—to the practical pe poses of life, we shall, 
thanks to the liberal endowment of chans of language, of 
literature, and of art, always have the more liberal studies, and, 
as their exponents, scholars of the highest culture. Thus every 
individual professor thimking, as he ought to think, his subject 
to be the most impoitant of all (a feeling I must, ın common 
with the rest, confess to having myself), and so led to work for 
its due recognition, the happy mean will doubtless be maintained 
between mere idealism on the one hand, and mere routine on 
the other, Yet one word more. There is another motto pro- 
minent upon the College crest (‘Frat lux’), in the spirit of 
which wok will always be true to the highest ideal, Our 
national life depends upon our national progress, and when we 
cease to advance, decay will speedily follow. Just as surely 
oureCallege lıfe, vigorous because growing, depends for its 
vitality upon the reality of the effort we make to carry forward 
the light of truth, and should never suffer because we strive to 
keep in touch with the requirements of practical hfe. Scien- 
tific investigation and philosophic research must have their 
proper place and support, and if allowed fair scope for develop- 
ment, will exercise the needful influence, and one that will be 
of untold value upon such narrowing tendencies as there may be 
1n our various schemes of technical education.” 











SCIENTIFIC SERIALS, 


American Journal of Serence, October.—The relations between 
wind velocity and pressure, by I]. Alen Hazen. A compaia- 
tive study is made of the experiments carried oat by Borda, 
Hagen, Piobert, Didion, Morin, and more 1ecently at Washing- 
ton, showing the great necessity there is for further researc 
before absolutely trustworthy results can be obtained. Experi- 
ments are much needed, especially with larger plates than 2 feet 
square, with bodies of other forms than those hitherto employed 
and with high velocities by a straight-line motion.—TIs there a 
Iuronian Group ? (continued), by R D. Irving. After establish- 
ing the existence of a tiue Iluronian Group, the author proceeds 
to define its charagter, showing that many foi mations even in the } 
Lakes Superior and Huron regions, have been wrongly referred | 
to this type. The presence is clearly demonstrated of two 
entuely distinct and mutually discordant series ın the Marquette, 
Penokee, and Menominee districts. In all these regions there 
aie great discordances between a lower set of gneisses and other 
crystalline schists, intruded by granite, and an upper sel of 
detiital rocks cairying iron. The so-called Animikeé series is 
then considered, and referred with the older Penokee formations 
to the Hwoman system.—Oxygen in the sun; contributions 
from the Physical Laboratory of Harvard University, by John 
Trowbridge and C. C. Hutchins. The experiments here 
descnbed have been canied out in order to test the soundness of 
the conclusion generally drawn from Dr. Henry Draper's dis- 
covery of bright spaces in the solar spectrum apparently com- 
cident with the bnght lines of the spectrum of oxygen, This 
conclusion is shown to be at least premature, and in the 
numerous photogiaphs taken of the tolai spectrum by them the 
authors have failed to discover any line that could with certainty 
be pronounced brighter than its neighbours. The bmght bands 

‘of Dr. H. Draper’s speetinmi are found to be occupied by 
numerous dark lines of various degrees of intensity ; bat the 
hypothesis of Prof. J. C. Draper’that these me the true iepre- 
sentatives of the oxygen lines ıs rendered untenable by the lack 
of any systematic connection between the two.—Bismutospherite 
from Willimantic and Portland, Connecticut, by H. 
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Wells, An analysis of two specimens of basic bismuth 
carbonate shows them to be apparently identical with Weis- 
bach's bismutospheerite, the composition of which had been 
considered somewhat doubtful.—Note on some remarkable 
crystals of pyroxene from Orange County, New York, by 
George H. Williams. The lower back part of some of these 
specimens is exactly hke the lower front quarter, but 1n a reversed 
position, so that the lower half 1s a twin as represented by Von 
Rath, while the upper half is apparently simple and of the usual 
habit.—The flow of solids, or liquefaction by pressure, by 
Wilham Hallock. The experiments here described point at the 
conclusion that pressure alone cannot truly liquefy a solid—that 1s, 
diminish its iigidity; consequently neither can cheminal or 
mineralogical changes be produced by presstie alone without 
a rise of temperature.— Analysis of some natural borates and 
borosilicates, by J. Edward Whitfield, The seres of analyses 
here described have been undertaken to verify, if possible, the 
given formulse, and correct er:ors caused by defective analytical 
methods of estimating the boric acid of natural borates. The 
percentages of boric acid as here determiued by direct analysis 
do not differ greatly from the results of Stromeyer’s and Marı- 
gnac’s methods.—The Texas section of the American Cretaceous, 
by Robert T. Ifill, In this paper the author studies the tiue 
character of the deep marine Cretaceous strata already determined 
by him in Texas, at the same time explaining some new features 
of it, which throw much lght on the various Ameican chalk 
systems,—Notice of new fossil mammals, by O. C. Marsh. 
Descriptions are given of some new species of Bison alticornis, 
dceratherium acutum, Brontops robusius, Menops varians, 
Tilanops elatus, and Allops serotinus, recently received at the 
Yale Museum from the West. 


Rivista Scientifico-Industriale, September 15.—On the pres- 


sure of mixtures of gases and vapours, and on Dalton's law, by * 


Prof. G. Guglielmo and V. Musina. Regnault, while admitting 
that Dalton’s law on the tensions of vapours in gases is not 
strictly verified, and that the maximum tensions are less in gases 
than in vacuum, concluded that the law was theoretically exact, 
and would even be venfied ın practice in a receptacle whose 
walls were formed of the liquid generating the vapour. The 
experments here described have been carried out for the purpose 
of testing the accuracy of this view, with the result that the 
attraction of the walls for the vapour ıs far from sufficing to 
explain the discrepancies of the Daltonian law. Consequently 
this law is not even theoretically correct, at least so far as can 
be concluded from these researches, which, however, will require 
to be repeated with apparatus insuring greater precision than 
those here empl syed. 


, 
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Academy of Sciences, October 31.—M. Janssen in the 
chau,—Osei vations of the minor planets made with the great 
meridian of the Paris Observatory during the second quarter of 
the year 1887, by M. Mouchez. The nght ascension and Polar 
distance, with coi rection of the ephemerides, are given fo: Belisane, 
Athor, Asterope, Nausicaa, Vesta, Antiope, Amphitrite, Polana, 
Bellona, Hecuba, and Arethusa.—On the Observatory of Nice, 
by M. Faye In connection with the Geodetic Conference just 
concluded at Nice, the author announced that the magnificent 
Observatory of that place, due to the munificence of M. Bischoffs- 
heim, 1s now completely finished. This institution, he added, 
1s entirely at the service of the astronomers of all nations who 
may wish to avail themselves of its exceptional advantages in the 
prosecution of their researches, —New fluorescences with well- 
defined spectral rays, by M. Lecoq de Boisbaudran. The results 
are described of spectral researches made with gallina and 
samarine (Ga,O 3 + yo Sm,O,) moderately calcined; the same 
lina and 
the earth Z8,0,; and alumina with a small portion of the 
oxide of praseodyme (Pr,O3) highly calcined.—Observations of 
the new planet, Peters (270), made at the Observatory of Algiers 
with the o'5om. telescope, by MM. Rambaud and Sy. The 
observations cover the period from October 14 to October 17.— 
Obsei vations of the new planet, Knone (271), made at the same 
Observatory by the same astronomers duiing the period from 
October 20 to October 24.— Magnetic declinations and inclina- 
tions observed in Tunis by the Tiyärozraphic Mission of 1884- 
86, communicated by M. Bouquet de la Grye. The results of 
these observations are tabulated for twenty-one places, whose 
latitudes and Idngitudes are also accurately determined.—On the 
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phosphites of ammonia, by M. L. Amat. The process is described 
by means of which the author has obtained the salt (PhO, HO) 
H,O, HO, which has not hitherto been studied. It -may be 
prepared very sasiy in beautiful crystals and in a perfectly pure 
state, which 1s rarely the case with phosphites.—On the produc- 
tion of the double carbonate of silver and potassium, by M. A. de 
Schulten. The carbonate of silver obtained by the action of an 
alkaline carbonate on the nitrate of silver 1s found to be sometimes 
yellow, sometimes white, while in most cases the white precipitate 
takes the yellow colour when washed with water. The experiments 
here described show that, as anticipated by the author, the white 
colour of the precipitates 1s due to a combination of the car- 
bonate of silver with the alkalne carbonate, this combination 
being tiansformed by the water into a yellow carbonate by 
eliminating the alkaline carbonate.—On some salts of aniline, 
by M. A. Ditte The salts here described are formed by 
metallic acids almost insoluble in water, or by cnergetic oxidants, 
and have been obtained by the process of double decomposition. 
They comprise a molybdate, a tungstate, a vanadate, an iodate, 
a chlorate, and a borate.——Formation of normal amylic alcohol 
in the fermentation of glycerine set up by Bacillus dbutylicus, by 
M. Ed. Charles Morin. Fitz has shown that, under certain 
conditions of temperature and environment, this Bacillus trans- 
{forms glycerine nto alcohols, glycol, and acids. To the normal 
ethylic and propylic alcohols determined ın the products of the 
fermentation must now be added normal amylic alcohol, which 
may be easily extracted by cistillation.—On a remarkable variety 
of mineral wax, by MM. G. Dollfus and Stanislas Meunier. The 
specimens here described came from Sloboda Rungorska, near 
Kolomea, in Austrian Gahcia, where petroleum wells have 
recently been sunk, A rough analysis yields H = 15,C = 85, 
corresponding to the formula CH, with density 0'60. 


BERLIN, 

Physical Society, October 28.—Prof. von Helmholtz, Pre- 
sident, in the chair,—~’[he President gave a heait-felt address in 
memory of the late Prof, Kirchhoff, who was Vice-President of 
the Society.—Dr. Robert von Helmholtz showed and explained 
before the Society the experiments on vapour currents, of which 
he has recently given an account in Weidemanns Annalen, In 
his earlier experiments on the formation of mist he arrived at 
the same results that had been obtamed by Anken—namely, that 
the condensation of supersaturated aqueous vapour, as it forms a 
mist, takes place only at some nucleus which 1s provided or- 
dinarly by the particles of dust in the air. Ils observations on 
vapour currents have, however, now shown that other conditions 
have an influence on the condensation. When a platinum wue 
heated red-hot by an electric current is brought near a current 
of vapour, the colour of the latter changes owing to an increased 
condensation. <A similar result was obtained when the following 
agents were employed instead of the red-hot platmum wire, viz. 
the gases evolved foe a hydrogen fame; the gases which rise 
from a glowing wire gauze; a metallic pomt from which elec- 
tneity is making its exit; an electric spark ; the vapours which 
nse from sulphuric acid ; sal-ammoniac when formed in the current 
of vapour by the interaction of hydrochloric acid gas and am- 
monia, In all these last-named cases, where the condensation 
is facilitated, ıt is umpossible to speak of any ‘‘ nuclear” action. 
The speaker was of opinion that a supersaturated vapour, just 
as is the case with water cooled below its freezing-point, or 
a supersaturated solution of any salt, can be made to 
pass from its condition of unstable equlbrium by two 
means, either by some ‘‘nuclear” action or by a sudden 
vibration, Mist formation is the result of a ‘‘nuclear” action 
in those cases in which the atmospheric dust induces a 
condensation in the supersaturated vapour. The condensation 
must be regarded as the result of the sudden vibration im the 
other cases mentioned above, Although in these cases no truly 
mechanical vibration takes place, still the chemical processes 
involved in the production of the gases evolved by the flame, in 
the evaporation of the sulphuric acid, in the formation of the 
sal-ammontac, at the point from which the electricity 1s making 
its exit, and in the electric spark, are to be regarded as so many 
sources of molecular tremors which upset the unstable equiibnum 
of the supersaturated vapour.~-Dr. Dieterici gave an account of 
his experiments on the determination of the mechanical equiva- 
lent of heat by the indirect electrical method. He made this 
choice of method on account of the exactness with which elec- 
trical values can now be determined in absolute units, The 
speaker described the general arrangement of his experiments 
And gave a detailed account of the 1ce calorimeter which he used, 
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as specially modified by himself. As the result of his series of 
measurements he obtained closely agreeing® values for the 
mechanical equivalent of heat, namely 424'4 and 424°2 as the 
mean of each senes, the highest and lowest values obtained 
diflering but little from the mean of the determinations. When 
making his calculations the speaker took as the spetific heat of 
water, the mean of the determinatiuns made between œ C. snd 
100°C, The statements which have been malg respecting changes 
in the specific heat of water as dependent on changes of tem- 
perature differ so greatly with different observers that the mean 
values based on their results provide no constant factor ; the 
speaker's determinations would have been considerably different 
had he taken as his basts any other vilue of the specific heat of 
water He next compared the results of hts experiments with 
those of earlier observers, and discussed the very marked differ- 
ences m the values given for the specific heat of wate: at various 
temperatures. IJethinks that the specific heat of water may best 
be determined by the electrical measurement of the mechanical 
eat least of heat, and intends to investigate this question more 
ully at a later date. 
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POLITICS AND THE PRESIDENCY OF THE 
ROYAL SOCIETY. 


HE combination of vigorous intellect, profound 
knowledge} and scrupulous integrity, is not so 
common among our legislators, that a good citizen, 
whatever his political convictions, can have any feeling 
but one of safisfaction at the entrance into the House of 
Commons of the new member designate for the Uni- 
versity of Cambridge. Prof. Stokes’s foes (if indeed he 
have any foes), no less than his friends, will concur in 
attributing these qualifications to him. No man in the 
scientific world is, or deserves to be, more respected or 
more popular. 

In that world many will doubtless find an additional 
source of congratulation in this public recognition of the 
merits of their colleague by the dominant political party 
in the University of Cambridge. And many will probably 
entertain the hope that the addition of another man of 
science to the three or four, who already occupy seats in 
the House of Commons, may do something towards 
the enlightenment and guidance of the House and of 
the Government, when scientific questions come under 
discussion, 

* ifthe minds of thoughtful men, more or less familiar 
with the realities of political and official life, however, it 
is probable that reflections of a less satisfactory nature 
may arise. They may regret that faculties which are 
so eminently fitted to serve science should inevitably be 
devoted to the interests of a party. Inevitably, because, 
with whatever high resolves the nominee of the Conser- 
vatives of Cambndge enters Parliament,he will find, before 
he has been there a week, that he is expected to do what 
the Whips bid him to do. And again such persons may 
think, not unreasonably, that Science 1s every day becoming 
more and more able to look after her own interests; and 
that, for her own honour and dignity, it 1s better that they 
should be neglected than that they should be promoted 
by back-stairs agencies. Moreover, experience may sug- 
gest that the deliberate judgment of the majority of 
scientific men, upon any question in which State inter- 
vention is called for, may be widely different from the 
view taken by*this or that member of their body who 
happens to have a seat in Parliament; and that it 
is extremely undesirable that less legitimate methods 
of influencing a Minister should be substituted for the 
present fair and open mode of placing a case before 
him by responsible and authorized deputations. 

But, whatever doubts may be entertained as to the 
service which has been, or can be, rendered to science by 
scientific members of Parliament, it is obviously within 
the right of every man to judge for himself whether he will 
become one ornot. So far as Prof. Stokes is simply a very 
distinguished mathematician and physicist, it is for him, 
and for him alone, to decide between the claims of science, 
on the one hand, and those of political and ecclesiastical 
conviction on the other. 

At the present moment, however, Prof. Stokes is some- 
thing more than an eminent investigator and teacher : he is 
President of the Royal Society ; and. as such, he enjoys all 
the prestige which is given by the fact that, in the eye of 
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the public, he has the oldest, the strongest, and the most 

widely representative body of men of science in the 

country at his back. The President is the organ and 

mouth-piece of the Council of the Royal Society—a body 

which has frequent and important relations with the 
; Government ; and, as such, it may often be his business 
| to represent to the Government the conclusions at which 

the Council arrives. It is therefore highly important that 
! the freedom of the President’s intercourse with Minis- 
, ters should be in no way trammelled by his pohtical 
relations. 

It may be quite safely affirmed that Prof. Stokes’s 
political and ecclesiastical views were not taken into 
consideration by those who placed him in the chair of 
the Royal Society. The last half-dozen of his prede- 
cessors, to go no further back, have sedulously abstained, 
during their occupancy of the chair, from holding office in 
any other Society,no Jess than taking part in any public,and 
especially political, action about which the opinions of the 
Fellows could be divided. Prof. Stokes has not followed 
this prudent example. Some little time ago he accepted 
the Presidency of a body of pronounced theological ten- 
dencies ; and he now accepts the nomination of a no less 
pronounced political party, and, since our note upon his 
candidature appeared, he has issued an address in which 
he promises to devote himself to certain party objects. 

It does not appear that Prof. Stokes has obtained, or, 
indeed, sought, the sanction of the Councilorof the Society, 
at large, for this departure from precedent. For such it is, 
in spite of the fact that Sir Isaac Newton was a member 
of Parliament during his Presidency, and that many peers 
have occupied the chair. Butitis obvious that a peer need 
not be a party politician; and, as regards the precedent 
of Sir Isaac Newton, it is enough to point out that the 
House of Commons of the end of the nineteenth century 
is a very different body from the House of Commons of 
the beginning of the eighteenth century. The position 
of an independent member has become impossible ; and 
those who referto Prof. Stokes’s address will see ‘that, 
whatever his first feelings may have been, he, now 
at any rate, does not propose to be anything but a staunch 
Conservative. 

No doubt there are many staunch Conservatives in the 
Royal Society, but no doubt also there are many equally 
staunch Liberals and Radicals; and if ıt had entered into 
the imagination of the latter that Prof. Stokes would carry - 
the prestige of the Presidency into the service of their 
political opponents, it may be doubted whether they would 
have voted for him. The same argument would apply with 
equal force if Prof. Stokes happened to be a Liberal. 
The question before us is one not of party, but of 
principle. 

We are in the midst of a great political struggle, and it 
may be safely predicted that the force of party feeling will 
increase rather than diminish for years to come, If it is 
permissible that the President of the Royal Society may 
be a political personage, the minds of the Fellows on St. 
Andrews Day will be divided between two sets of con- 
siderations. Not only will each ask, “ Is A.B, the best 
man for the Presidency in the interests of science and of 
the Society?” which is the only question he ought to 
put; but he will ask, “Is A.B. of my politics, or the 








| opposite?” i i 
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It is eminently true of political passion that a “little 
leaven leaveneth the whole lump”; once inoculate the 
Royal Society with that virus, and the poison will spread 
through the whole organism. The Council practically 
chooses the President: it will therefore” be necessary to 
look to the politics-of the Councillors. The Fellows 
elect the Council: have a care, therefore, to the politics 
of the new Fellows, We may yet see a politico-scientific 
caucus. Some years ago a most sagacious and experi- 
enced man of affairs in the United States was asked why, 
in drawing up the constitution of a new University, he 
had not given such persons as the Governor and Chief 
Justice of the State an ex-officio position on the governing 
body. “Ah,” said he, with a shrewd smile, “if you only 
knew the trouble my colleagues and I have taken to 
render it impossible for any political person to have any- 
thing whatever to do with the administration of the 
University! We know to our cost that wherever politics 
enters corruption follows.” 

The records of the Royal Society tell us of more than 
two centuries of scientific life, fertile in good woik and 
unstained by anything worse than an occasional outbreak 
of prejudice or jealousy. The only occasion on which it 
ever manifested a political bias was in the case of 
Priestley; and it has no reason to be proud of that 
episode. 

The Society is now at the parting of the ways. Either 
it will continue its beneficent work for untold ages to come, 
untroubled by the transitory political and social storms 
raging around it; or, headed by politicians pledged to 
serve their party, it will gradually be dragged down into 
that miserable slough in which no capacity seems proof 
against the temptation to sophistical special pleading and 
no character strong enough to refuse degiading sub- 
serviency to party exigencies. 

The occasion is grave and demands action. It is for 
the President, by the course which he may think fit to 
adopt, to determine what that action shall be, 





THE STORAGE OF ELECTRICAL ENERGY. 

The Storage of Electrical Energy. By Gaston Planté. 
(London; Whittaker, 1887.) 

O the author of this book we owe the use of lead 
plates instead of platinum plates in voltameters. 
His experiments showed that, after repeated charging and 
discharging of Jead-plate voltameters, accumulators of 
energy were producible which might be employed ina 
great variety of useful ways. He showed that his accu- 





of Brazil, seems to be merely a collection of these papers of 
M. Planté, published between the years 1889 and 1879 
In the first chapter of the book and part of the second we 
find an interesting account of experiments with various 
electrodes in voltameters, which led the authog to use 
lead instead of platinum, and of the forms which the 
author gave to his cells, with directions*for their forma- 
tion, and speculations as to the chemical actions involved, 
The remaining twelve and a half chapters may be re- 
garded as almost solely devoted to the “ ects created, 
by currents combining quantity with high tension ”—to 
use the old-fashioned phraseology which Mr. Elwell, the 
translator, has thought fit to use upon the title-page—and 
to the author’s speculations upon things in general. 

The infancy of the electric accumulator lasted to 
1879, its boyhood to 1883, and we may now be said to 
know it in its manhood, The advance since 1879, not only 
in our knowledge of the chemical and electrical actions 
going on in the accumulator, but also in our methods of 
applying this knowledge, has been quite as wonderful as 
the advance made in any other part of applied physics. 
Batteries of accumulators capable of driving boats 80 
feet long, of driving numbers of tram-cars, of maintain- 
ing large installations of electric lights, are now in actual 
use Plates of lead are now used as in 1879, but the 
salts of lead in contact with the metallic plates, are 
attached mechanically, hundreds of devices having been 
tried and rejected or adopted in the last eight years for the 
purpose of obtaining great capacity and longevity. Of 
these great changes, the results of numerous, most 
costly, and carefully conducted experiments, made by 
scientific men, M Planté tells us nothing. He was im 
charge of the accumulator ın its infancy; it was taken 
away from him in 1879, and its subsequent history seemg 
to be as unknown to him as the boyhood and early 
manhood of Harry Bertram were to Dominie Sampson. 

The dominie looked upon his pupil, now grown to bea 
man, as if he were still a boy who was about to resume 
his childish studies, and in the same way it is probable 
that M. Planté regards the accumulator of 1887 as in 
no respect different from the laboratory toy with which 
he obtained such remarkable effects prior to 1879. 
M. Planté gives in this book what may be regarded as 
the history of the infancy of the electric accumulator - 
and it is obvious that if he had written it*as charmingly 
as Mrs. Molesworth herself could have written it for the 
nursery, yet, with the misleading title which it possesses, 
he has given occasion to the ordinary reader to feel 
greatly disappointed. We are here assuming that M. 


mulators might be charged in parallel by a few Bunsen į Planté shares with Mr. Elwell the responsibility of publi- 


or Daniell cells, and discharged in series. As his accu- 
mulatois had small internal resistances, he was able to 
give to circuits either of small or great resistance very 
considerable supphes of electric power for short times, 
and as an experimenter he availed himself of this novel 
power in heating wires, melting beads of metal, and 
generally of observing effects produced by strong 
currents, 

Many of the phenomena observed by him were new, 
and well worthy of being recorded, as they were recorded, 
in the proceedings of scientific Societies ; and the present 
book, in addition to a fine portrait of the author, and 
many other engravings, and a dedication to the Emperor 








cation, and also of change in the name of the book from 
that of the first editron—“ Recherches sur l’Electricité ”— 
published in 1879, which is the only French edition with 
which we are acquainted. 

The technical terms used by the translator are not now 
so familiar to students as they used to be in the good 
old times when strength, intensity, quantity, and power 
of a current were synonymous with each other or with 
electromotive force. 

It was this fleedom in “the older electricity” which 
enabled statements like “The E.M.F. was thus found 
equal to 1'41, the current from the Bunsen cell being 1” 
(p. 17) to be enjoyed by readers. Other statements like 
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this : “We have found that the resistance of secondary | electricity. The molecular vibrations revealed by knots 


cells of the*various dimensions which we have used 
varied from 2 to 5 metres of a copper wire 1 millimetre 
in diameter” (p. 64), show that M. Planté sought for 
greater exactness in his measurements than many of his 
contemporaries during the infancy of the electric accumu- 
lator. . 

It was to be expected that in suggesting yet untried 
applications of secondary batteries the author should 
make statements whigh any student now knows to be 
erroneous. An example ıs to be found at p. 105, 
where it is suggested that, by using a secondary bat- 
tery, two ordinary Bunsen cells might be enabled to 
work a continuous voltaic arc, As was also to be ex- 
pected in such a republication of papers as this, many of 
which read hke the contents of an inedited laboratory 
note-book, there are repetitions of the same facts and 
sentiments, 

Unfortunately there is another resemblance to labora- 
tory notes in much of the matter of this book which 
cannot be so readily forgiven. One often confides to 
one’s note-book a speculation which is based on a very 
far-fetched resemblance between two phenomena. And 
itis quite possible to find in a note-book such a note 
as this (p. 198): “ The experiment described above (158) 
in, which a cloud of metallic oxide, torn from an elec- 


trode by the current, takes a spiral motion in the body of : 


a liquid under the influence of a magnet, seemed of a 
nature to explain, in particular, the remaikable form of 
spiral nebule.” Then follows a description of the nebule 
observed by “Lord Ross,” and the further remarkable 
note: “In view of so striking a similarity, may it not 
be reasonably supposed that the nucleus of these nebule 
may be formed by a veritable electrical furnace; that 
their spiral form is probably caused by the presence of 
celestial bodies powerfully magnetized, and that the direc- 
tion of the curve of the turns in the spiral must depend 
upon the nature of the magnetic pole turned towards the 
nebula.” 

This soit of thing may be found in the note-book of 
almost any laboratory worker, but it is astonishing to find 
that M. Planté has not only published it in the proceed- 
ings of a scientific Soctety, but actually publishes it again 
after he has had many years of leisure for reflection and 
for verification. These speculations occupy many chapters 
of the book. M. Planté describes some natural pheno- 
menon, such as globular lightning, the formation of haul, 
water-spouts, cyclones, the aurora, atmospheric electricity, 
spiral nebulz, or solar spots ; he then begins to write on 
the vague analogy existing between this natural pheno- 
menon and some isolated phenomenon observed by him 
in the laboratory, and after he has written some pages, 
the analogy becomes very indistinct; but he continues to 
write in the hope that if he writes long enough he may 
obtain clearer ideas. Of the same kind are his “ views” 
of the nature of electricity, He finds that when successive 
intense currents are sent through fine wires, which are, of 
course, greatly heated, the wires lose their straightness in 
curious ways. It is very interesting to read about the 
observed phenomena, but unfortunately we have the 
author's speculations*as well. He says (p. 247) i~“ The 
phenomena we have just described (313-20) are of aj 


formed in a metallic wire, by the curious noise, and by a 
notable change in its cohesion under the influence of the 
passage of the dynamo-static current which we have just 
studied, must be produced in a lesser degree in conduct- 
ing substances traversed by electric currents of very low 
tension, This vibration may be too feeble to be per- 
ceptible, but it ıs not the less real. We are then able to 
conclude that the electric movement must diffuse itself in 
substances after the manner of a purely mechanical 
motion, by a series of very rapid vibrations of the more 
or less elastic matter through which it passes.” 

He then goes on ın his last chapter, without a thought 
of the possibility that very rapid heating of a not per- 
fectly homogeneous conductor might explain his pheno- 
mena, to build up a theory of electricity from these iso- 
lated facts with the help of a few far-fetched analogies, 
and he publishes his theory without further verification. 
In spite of our great obligations to M. Planté, we feel that 
he has set the very worst example possible to the probable 
readers of his book, in publishing these vague speculations 
of his. JOHN PERRY. 








FRITSCH’S CRUSTACEAN FAUNA OF THE 
CHALK OF BOHEMIA. 


| Die Cristaceen der Bohmischen Kreideformation. Von 

Prof. Dr. Anton Fritsch und Jos. Kafka. Pp. 55. 

Prague: Selbstverlag, in Commission von Fr. 
vnáč, 1887.) 


HERE is probably no sedimentary deposit in the 
whole series of the stratified rocks with which one 
is more familiar than the Chalk. ‘This is doubtless due 
to its peculiar whiteness, and to the fact of its occupying 
so large an area in our eastern and south-eastern coun- 
ties, and its prominence in the coast-sections of York- 
shire, Kent, and Sussex, and the opposite coast of France ; 
forming at Dover those white cliffs which gave to our 
shores their ancient name of Albion. 

In the Cretaceous formation, however, we include a set 
of other beds, very dissimilar from the Chalk in appear- 
ance and composition, but which, on stratigraphical and 
paleontological grounds, seem to form a natural rock- 
system. These are known as the Upper Greensand, the 
Gault Clay, the Lower Greensand, and the Wealden Beds, 
comprising marls, sands, clays, and even fresh-water 
lunestones. Without entering into details as regards 
the minor divisions, we may say that the major 
proportion of these deposits are marine, as shown by 
the organic remains contained in them. The Chalk itself, 
from its geneial purity, must have been formed in a 
deep and open sea; indeed, the researches which 
have been carried on in the North Atlantic Ocean 
show that the materials for a continuous bed of limestone 
with flint-nodules are now being deposited at depths of 
from 400 to 2000 fathoms, while many forms of life met 
with there are analogous to those of the Chalk, 

That this old Cretaceous sea must have been of very 
wide extent is proved by the enormous area over 
which its sediments have been traced, as shown on 





nature to throw some light on the mode of propagation of | our geological maps; whilst outliers and vast beds of 
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flint-gravel derived from the Chalk give evidence of a still 
wider region once covered by its waters, but whose deposits 
have since been removed by denudation. 

The white Chalk, whence the name “ Cretaceous” was 
taken, is almost wholly confined to the Anglo-Parisian 
area, where the system was first studied, but the forma- 
tion, varying in lithological characters, may be followed 
from England into France, Belgium, Holland (Maestricht), 
Denmark (Faxoe), south of Sweden, Hanover, Brunswick, 
Saxony, Bavaria, Bohemia, Moravia, Switzerland, Austria, 
and the chain of the Alps, the Mediterranean Basin, in- 
cluding parts of Spain, south of France, Italy, Greece, 
Asia Minor, Sicily, and North Africa. This latter is the 
well-known “Hippurite Limestone” of the South ot 
Europe, which stretches away to Persia and the Hima- 
layas, and extends over the greater part of the continent 
of India. Cretaceous fossils have also been traced as far 
south in Africa as Natal. 

The vastness of the Cretaceous system in North Ame- 
tica far exceeds even our largest computation of its aggre- 
gate mass in the European area, being from 11,000 to 
13,000 feet in thickness ; whilst in our own hemisphere 
it probably does not exceed 7000 feet as a whole. It 
extends across the breadth of the North American con- 
tinent, and over wide regions in South America, marked 
by many of the characteristic fossils of the Cretaceous 
rocks of Europe. But the evidence of contiguity to 
land in North America demonstrated by plant and 
animal remains far surpasses our own very limited 
records of shore and shallow-water conditions in Cre- 
taceous times in Europe. Nevertheless we do possess at 
Aix-la-Chapelle, and in Saxony and Bohemia, Upper 
Cietaceous beds containing plant remains, such as 
leaves of Acer, Alnus, Credneria, Cunninghamites, and 
Salix, with Conifers akin to Seguofa and Pandanus, 
South African, and Cape Profeacez,and many Cryptogams, 
chiefly ferns, such as Gletchema, Lygodium, Asplenium, 
&c. These have been dealt with elsewhere, as have also 
the Cephalopoda (“ Cephalopoden der Bohmischen Kreide- 
formation,” von Dr. Anton Fritsch ; Prague, 1872). 

The present monograph presents us with descriptions 
and figures of seventy-two species of Crustacea obtained 
from eight localities and well-marked beds in the Creta- 
ceous formation of Bohemia. These are divisible into 

„Cirripedia (twenty-one species), Bivalved Entomostraca, 
Ostracoda (twenty-one species), Decapoda-Macroura 
(eighteen species), Decapoda-Brachyura (twelve species). 
The Cirripedia, with one exception, all belong to the 
stalked division (Lepadida), or “barnacles,” eleven 
species being common to our own Chalk and Gault. In 
these are included two varieties of that most aberrant 
genus Lortcula, first described by Sowerby from the 
English Chals, and afterwards more fully by Charles 
Darwin. This pedunculated genus, by a retrograde de- 
velopment, no longer stands supported on its stalk, but 
lies prone, attached by one side to the surface of some 
shell, or other foreign body, its five rows of peduncular 
imbricating scales (over 100 in number) serving to form 
a dermal covering to the soft parts of tae animal, which 
must have been distorted in its mode of growth somewhat 
as the flat-fishes (Pleuronectidz) are modified as the 
result of their recumbent habits. 
. A Balanus, referred to a new genus (Balanula ?), is 
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supposed to represent a sessile form of Cirripede. Such 
a form, Pyrgoma cretacea, was descnb@d from the 
Upper Chalk of Norfolk by H. Woodward in 1868 
(see Geol. Mag., vol. v. p. 258, pL xiv. figs. 1-3), but 
the “acorn-shells,” Sessile Cirripedes, mostly belong to 
the Tertiary and Recent periods, in whjch they attain 4 
large development all over the globe.  ® 

The Ostracoda have been determined by Herr Joseph 
Kafka, Dr. Fritsch’s assistant, in the Museym at Prague. 
Of the twenty species here treated of, five have been 
previously figured and described as new by Herr Kafka 
in the Sitzungsd. K. bohm. Gesell. Wiss., Prag, 1885. 
The figures and woodcuts of the old species have been 
mostly taken from Prof. von Reuss’s memoir on the 
Microzoa in Geinitz’s “ Elbithalgebirge,” and the new 
species are here also figured in woodcuts, some of which 
leave much to be desired as to “ finish” of characteristic 
features. Figs. 24 and 25 appear to belong to Macro. 
cypris,and not to Bairdia. Fig. 26 has no relation to 
Bairdia, but may be a Cytherel/a. The representation of 
Cythere reticulata, Kf. (Fig. 32, a, 8, c), has some pecu- 
liarities which better figures perhaps would clear up. 
Though not mentioned by Herr Kafka, ten of the 
species are found also in the English Chalk, and the 
others (excepting Fig. 32) have near allies in that forma- 
tion in Western Europe. It is stated thatin Bohemja 
the Ostracoda are mostly found in the Senonian stage. 
Only Cytheridea perforata, and four other species, come 
from the Turonian beds of Weissenberg. 

Turning to the higher forms of Crustacea, the Decapoda 
(crabs and lobsters), only a single species, Enoploclytia 
leachii, Mantell, is recognized as being identical with our 
Chalk Crustacean fauna; but the genera Hoploparia, 
Callianassa, Paleocorystes, Necrocarcinus, Etyus, and 
Astacus are represented by corresponding species in the 
two areas. Callianassa is said to be represented by six 
species. This is a burrowing form, of which only the 
great chelate appendages are usually found fossil, or are 
brought up in the dredge from deep water, and it is 
extremely doubtful, judging from the author’s figures, 
whether more than about three out of six of Fritsch’s 
species can be maintained. One Greensand species 
occurs ın Ireland, and the well-known Callianassa faujast# 
described eighty-erght years ago from the Uppermost 
Chalk of Maestricht. We have also a Tertiary form 
described from the upper marine series, Hempstead, Isle 
of Wight. All these species are very nearly related to 
each other. 

Perhaps one of the most interesting forms described by 
Dr. Fritsch is his Stenocheles esocinus, the long slender- 
toothed chelz of which agree closely with those of 
Astacus (?) saleucus, W. Schm., a Crustacean dredged up 
in 1000 fathoms during the Challenger Expedition near 
St. Thomas ın the West Indies. 

The present work is illustrated by ten chromolitho- 
graphic plates and seventy-two text figures. 

This series of fine memoirs, which 1s being issued by 
Dr. Fritsch from the Royal Bohemian Museum, Prague, 
will certainly maintain the merit, and serve to enhance 
the reputation, of that great institution, which has, quite 
recently, been so well endowed by the magnificent bequest 
of the late Dr. Joachim Barrande, the historian and 
paleontologist of thé Silurian system of Bohemia. 
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o OUR BOOK SHELF. 


Manual of Mineralogy and Petrography, containing the 
Elements of the Science of Minerals and Rocks. By 
James, D, Dana. Fourth Edition, Revised and En- 

. larged Illustrated by numerous Woodcuts. (New York: 
Wiley and Sons; London: Trubner and Co., 1887.) 

THAT a new edition of this important and admirable 

manual has been issued will be good news to all interested 

in mineralogy, and especialiy to the teacher and student. 

The book, which nqw consists of 517 pages, is well 

arranged throughout, and contains, as all such books 

should do, a full index. The whole body of mineralogical 
science is here brought to focus, and the present edition, 
in that part of it relating to the description of minerals, 
is brought down to the year 1886, many new species 
described during the past six years being included. The 
chapter on rocks has been re-written, re-arranged, and 
enlarged, and many illustrations are new. We would 

suggest to the learned author that in the next edition a 

chapter on meteorites and their mineralogy would form 

an appropriate and much-valued addition. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 

expressed by his correspondents. Newther can he under- 

to return, or to correspond unth the writers of, 

© jected manuscripts, No notice is taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible, The pressure om Ass space 
ts so greal that tt ts impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.) 


“A Conspiracy of Silence.” 


THE article which I contributed to the September number of 
the Nineteenth Century, on the Coral Islands of the Pacific, has 
done what I intended it todo, It has called wide attention to 
the influence of mere authority in establishing erroneous theories 
and in retarding the progress of scientific truth, The vehement 
assault made upon it in the cmient numba of the same review 
by Prof. Huxley, and the article by Prof. Bonney in this jouinal, 
me to me gratifying evidences of success But both of these 
writers are entirely wrong in the interpretauon they put on a 
few expressions in my paper. They interpret these expressions 
as conveying imputations on the probity and honom of scientific 
men in the habitpal and wilful suppression or discouragement of 
what they know to be truth. But there is nothing to justify 
this interpretation I have made no such accusation, and 1f any 
one else were to make it I should jom the two indignant Pro- 
fessors in repudiating it. Scientific men are not only as good 
as other men in this way, but generally a great deal better. 
Prof. Huxley has been irntated bysome ‘‘ anonymous sermon,” 
which I have not seen and for which I am not responsible. Ile 
admits that ıt 3s m this anonymous production that the 
“‘slanders” against scientific men have taken the peculiarly 
offensive form ; hut he muntains that this unknown wiiter has 
been “inspired” by my article on Coral Islands, On the 
strength of this a:sumption—wluch may be true for anght I 
know—he goes on through some seven pages to dissect certain 
parts of my paper, and to read into it a great deal that is due to 
his own excitement and to nothing else. 

I have no difficulty in expressing cleaily and without any 
circumlocution exactly what I do mean, and what I have intended 
to say. Prof. Bonney inteiprets it very fanly, in abstract, when 
he says that the moral of my paper is, ‘Beware of idolatry.” 
Some theory, hypothesis, or doctrine, is propounded by a great 
man. It becomes established, paitly perhaps by certain inherent 
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elements of strength, or at all events of attractiveness. But soon 
it stands unassailable, and unassailed, upon the vast foundations 
of general acceptance and admitted authority. It becomes what 
Prof. Huxley on a celebrated occasion, and with at least a 
momentary insight, called ‘‘a creed.” The effect of such a 
position is tremendous. Some men who see cause to doubt are 
daunted. They keep silence. Others are prevented from even 
thinking on the subject. A few who do think, and who do 
doubt, and who do venture to express their doubts, are dis- 
couraged and discountenanced. A great many others take 
refuge m a suspended judgment, even after the production of 
evidence which, ın the absence of a ‘‘creed” and of authority, 
would have been deemed conclusive. In all this there may be, 
and in general there is, nothing worse than timidity on the part 
of those who are the laggards, or the opponents, in some great 
advance. Itis more difficult for some men than for others to 
face a prevalent opinion or an accepted doctrine. It is all very 
well to say, as Prof. Bonney says, that ‘‘to the man of 
science truth is a pearl of great price, to buy which he is ready 
to part with everything previously obtained.” But scientific men 
me human. They are, I admit, immensely superior to the 
politicians, especially just now. But they have their failings, 
and everyone who knows the history of science must be able to 
call to mind not one instance only, but many instances, in which 
the progress of knowledge has been delayed for long periods of 
time by the powerful and repressive influences of authority, 
exeited in one or other of many ways. 

My contention ıs that Darwin’s theory on the origin of the 
Coral Islands is a case 1n point. I believed in it or accepted it, 
for many years, as others did. Prof. Bonney admits that I 
have described it not only fairly, but as forcibly as if I were still 
its advocate. This is exactly what I tried todo, I now hold 
that it has been disproved, and has been replaced by another 
theory quite as grand, and more in harmony with other natural 
laws which are of universal operation, but have been only lately 
recognized. TI affirm, farther, that this new theory or explana- 
tion has been received with the timidity, the discouragement, the 
discountenance, and the obstruction which are characteristic in 
such cases, That Dr. Geikie has supported it, is most 
creditable to him, But his voice is not enouzh to di-prove the 
truth of my contention. That Prof. Huxley and Prof. 
Bonney should be unable to make up their minds upon such 
evidence as has been before us now for several years is, in my 
opinion, a strong confirmation of the law which 1s operating 
upon them. There are some discoveries in science—some ex- 
planations of curious phenomena—which are  self-laminous, 
They shine with their own light The moment they are sug- 
gested, with a few cardimai and certain facts to illustate them, 
they are their own proof. Everything that turns up speaks in 
support of them, My conviction is that such is the character 
of Mr. Murray’s theory of the coral island formations in the 
Pacific. 

Prof. Huxley challenges me to re-affirm with better proof the 
fact I allege--that Mr. Murray has met with discouragement. 
I respond at once to that challenge. I have seen the letter from 
Sir Wyville Thomson in which that natmalist urged and almost 
insisted that Mr. Murray should withdiaw the reading of his 
papers on the subject from the Royal Society of Edinburgh. 
This was in February 1877. No special reason was assigned, 
but the terms of the letter indicate clearly that Sir Wyville 
dreaded some injury to the scientific reputation of the body of 
naturalists of whom he was the chief, and for whom, as con- 
nected with the Challenger Expedition, he was in some degree 
responsible. Ife had not himself at that time, I beheve, fully 
accepted the new doctrine. But that would have been no suf- 
ficient reason for discouraging free discussion, if it were indeed 
as free as ıt ought to be. In my article I understated the delay 
which was thus occasioned. Three years, not two, elaps#d 
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before Mr. Murray was at perfect liberty to advocate his views 
in the proper place, before a scientific body. 

But the challenge of Prof. Huxley has bought to my hnow- 
ledge a new bit of circumstantial evidence to the sams effect, 
which is highly significant. Among the jnvestigators of the 
Pacific corals no man has done better work than Dr, Guppy, 
Surgeon of H.M.S. Zark. Since my article was written, his 
volumes on the Solomon Group of islands have been published. 
The geological volume is an admirable memoir, It 1s the record of 
observations as patient, detailed, and conscientious as have ever 
been made on the great geological problem which is at issue. 
After his return home he was advised by Mi. Murray to offer a 
paper on his researches to the Geological Society of London. 
He did so in the spring of 1885 But his paper was refused— 
much to Dr. Guppy’s <isappomtment It was not orthodox. 
Iis facts effectually removed some difficulties in the way of Mr, 
Muiray’s theory—facts which in more than a conesponding 
degree were adverse to the theory of Darwin. As a consequence 
the Royal Society of Edinbu gh has had the honour of receiving 
and publishing Dr. Guppy’s most interesting memoir. As a 
Scotchman I am proud of this contiast. I make no accusation 
of wilful unfairness against the authorities of the Geological 
Society of London, of which my critic Prof. Bonney was, I 
believe, at that time the President. They did not consciously 
discourage truth. On the contraiy, they probably smelt heresy. 
But if their minds had been free from this prepossession—if they 
had been alive to the breadth and sweep of the questions at 
issue, and open to receive with welcome the crucial evidence 
bearing upon them which is contained in Dr. Guppy’s paper—the 
rejection of it would have been impossible. 

As regards Darwin’s own state of mind upon the subject, I 
can only say that my information was as good as that in the 
possession of Piof. Huxley. I am not struck by the perfect 
candour of hus reference to Daiwin’s letter to Prof. Semper in 
October 1879. If he had quoted the very next sentence to that 
which he does quote, a very different impression would have 
been left on the reader's mind. But I attach no importance to 
this point. I prefer to believe that Darwin’s mind was open to 
conviction, and to hope that others will follow his example. 


ARGYLL. 


The Theorles of the Origin of Coral Reefs and Islands, 


I was pleased to see Piof. Bonney’s article on the Duke of 
Argyll’s strictures on scientific men (‘A Conspnacy of Silence,” 
NATURE, November 10, p. 25). It is to be hoped that the 
thetonc and methods of Parliamentary debate will not become 
common in scientific controversy ‘fhe Duke 1s, however, not 
the first who has tried to show ‘‘that 1f Darwin had lived he 
would with his well-known candour have been the first to admit 
the truth of Murray’s theory,” &c., &c. This I submit is a 
species of rhetoric which is out of place in scientific discussion. 

It so happens that shortly after the appearance of Mı Muntay’s 
paper ‘‘ On the Structure and Origin of Coral Reefs and Islands,” 
m NATURE, August 12, 1880 (p, 351), I had occasion to write 
to Dr. Darwin, and in my letter the followmg passage occurs, 
which I only quote to make Darvin’s answer intelligible :— 


“ September 21, 1880. 
“I think the theory Mi, Muray sets forth—that the cones or 
peaks, on which he considers atolls have been formed, have 
been levelled up by pelagic deposits, and thus brought within 


the limits of reef-building coral growth—a veiy far-fetched 
idea,’ 


To which Darwin with his usual acumen ieplies :— 


“ Beckenham, September 22, 1880 


“Tam not a fair judge, bul I agree with you exactly that 
Muniay’s view 1s far-fetched It 1s astomshing that there should 
be iapid dissolution of carbonate of lime at grant depths and 


. 


near the surface, but not at intermediate depths where he places 
his mountain peaks, ? 
“Dear Sir, yours faithfully, 
“Cr. DARWIN.” 


As so far there appeais to have been no written gxpiession 
of Darwin’s views published, this quotation may be of value 
T. Marar READER., 
Park Corner, Blundellsands, November 11.9 





` Earthquake at the Bahamas 


I AM instructed by the Meteorological Council to inclose 
copies of reports from the Resident Justice and Light-keepers of 
Inagua, Bahamas, ielating to an earthquake on September 23 
last, which you may think wouthy of a place in NATURE. 

Ropert H, Scort, 

Meteorological Office, Secretary. 

116 Victoria Steet, London, S.W. 
November 11. 


The Resident Justice at Inagua tothe Colomal Secretary, Nassau. 
din re Earthquake at Inagua. 


Resident Justices Office, Inagua, 
September 27, 1887. 


I HAVE to report that this island was visited by a severe shock 
of earthquake at 7 a.m. of the 23rd instant; the effect on the 
light tower, the keeper reports, was termfic, two nuts on the 
iron stauncheon of the smoke-stack were broken, and several 
cylinders. A portion of the stone wall around the Residency, 
and other private property, weie thrown down in Mathew 
Town 

At 8 10 p.m. another shock was felt, no damage at the @owh- 
ship; at the light station the cylinder on the lamp was broken, 
and the keepers were compelled to extinguish the light to 
prevent conflagration. A new cylinder having been placed in 
position, the light was again lit in about six or eight minutes 
after the accident. 

At midnight another shock was felt, and the light-keeper 
reported next morning several cracks ın motar inside of the 
light tower ; the light continued good. 

Since the 23rd instant several light shocks have been felt, 
which keeps the people in a state of alarm. 

We have had no ainval from Hayti and nevghbouring islands, 
and it 1s feared that some of them have grently suffered. 

(Signed) G. R. MCGREGOR, 
Resident Justice. 
The Hon. Robt. Butler, Acting Colonial Secretary. 


Principal and Assistant Light-keepers, Inagua, to the Inspector 
of Lighthouses, Nassau. 


Inagua Light Station, 
September 29, 1887, 

Sir, —I beg most respectfully to report for your information 
that this station and island was visited by several severe shocks 
of earthquakes on the 23rd, 24th, 25th, and 26th instants. The 
shock on the former date was fell at 7 a.m., which shook the 
tower and dwelling severely, Two nuts forming a part of 
fastening of 1ron rods in the upper part of lantern supporting 
upper barrel and smoke-pipe were wienched off and smashed 
several cylinders. 

The second shock, at 8.10 p.m., shook the towe: very much, 
and smashed the cylinder on lamp. The light was then extin- 
guished to prevent fire, which last about eight minutes [sec], 
when the light was again exhibited and kept burning bright and 
clear until daylight. There was another shock felt during the 
night, but not so severe, I noticed several cracks on the walls 
in the tower, which may be the mortar only. 
was on the morning of the 26th at 1, 3. 

I am glad to say that the lamp and machinery are in good 
working order, but there will be slight repairs required. 

The latest shock felt was at midnight of the 27th. 

I also inclose the head of nut, the length of which is seven- 
eighths of an inch on inside. 

I have, &c., 
Byron N. JONES, 
Principal ; 


CORNELIUS S. E. LOTMAN, 
Assistant. 


The latest shock 


(Signed) 


The Inspector of Lighthouses. 
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RESEARCHES ON METEORITES, 

I 
O* 
obtained*in observations on meteorites, undertaken with a 


View of obtaining additional information on some parts of 
the spectrum ofthe sun, 


Some years ago 1 commenced a research on the | 
1 I, Allself-luminons bodies in the celestial spaces are com- 


spectra of carbon in connection with certain lines I had 
detected in ny photographs (1874) of the solar spectrum. 
I have been going om with this work at intervals ever 
since ; and certain conclusions to which it leads, em- 
phasing the vast difference between the chemical 
constitution of the sun and of some stars, recently 
suggested the desirability of obtaining observations of the 
spectra of meteorites and of the metallic elements at as 
low a temperature as possible. 

I have latterly, therefore, been engaged on the last- 
named inquiries. The work already done, read in con- 
junction with the work on carbon, seems to afford evidence 
which amounts to demonstration on several important 
points. 

The researches are still very far from complete, 
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pare my laboratory work have been frequently made 
under conditions of very great difficulty. 

A fall report on the work, so far as it has gone, made to 
the Solar Physics Committee, which I have also com- 


_ have received permission to publish part of it in this 
| week’s NATURE. 

The general conclusions at which I have so far arrived 
may be stated as follows :— 





posed of meteorites, or masses of meteoritic vapour produced by 

l eat brought about by condensation of meteor-swarms due to 
gravity. 

© IL The spectra of all bodies depend upon the heat of the 

| meteorites, produced by collisions, and the average space between 

| the meteorites in the swarm, or in the case of consolidated swarms 

‘ upon the time which has elapsed since complete vaporization. 

; III. The temperature of the vapours produced by collisions in 

| nebulæ, stars without C and F but with other bright lines, and 

| in comets away from perihelion, is about that of the bunsen 

, burner. 

| IV. The temperature of the vapours produced by collisions in 
a Orionis and simular stais is about that of the Besseme: flame. 

V. The line of mcrease of temperatures of the swarms of 


t 
and {| meteorites, and of subsequent cooling of the mass of vapour pio- 


the results must be given with great reserve, as the: duced, and the accompanying phenomena, may be piovisionally 
astronomical observations with which I have had to com- , stated as follows :—- 


SEQUENCES OF SPACING AND TEMPERATURES (PROVISIONAL), 
rom Cold to Hot = Sparse to Dense Swarms. 


ee Spectrum of interspace, 
H. Ç. 
Radiation. 
Nebulæ (without F) . Nd Nil Mg (500) + 495 
Comets 1866 and 1867 Nd Nil Meg (500). a 
Nova Cygni after collision .. Nil Nil Mg (500). 
Stars with bright lines (without F) Nil Nil Fe, Ma . 
Nebule (with F) a a H Nd Mg (500) + 495 
Stars with bnght lines (with F}. H Nil Fe Mo .. 
Comets under mean conditions 
t of collision e a a an Nd C Mg(é) ree 
omets at perihelion .. . N} C 3 
Stars, Class III.a N C l Meteonte lines. 
Mixed swaims— 
R Geminorum H C 
Nova Orionis at maximum, H C 
Condensation. 


Stars, Classes I. and II. Continuous. 


. Subsequent Cooling. 
Stars { 


gome stars, including sun } Continuous 

VI. The Dulieaey of these aggregations, at each (increasing) 
temperature, depends on the number of meteorites in the swarm 
—i.e. the difference depends upon the quantity, not the intensity, 
of the hight. 

VII. The sxisting distinction between stars, comets, and 
nebule rests on no physical basis. 

VIII. The mam factor in the various spectra produced 1s the 
ratio of the inteispaces between the meteorites to their mcand- 
escent su face, 

IX. When the interspace is very great, the tenuity of the 
gases given off by collisions will be so great that no Juminous 
spectrum will be produced (‘‘nebule” and ‘ stars” without F 
bright). When the inteispace is less, the tenuity of the 
gas will be reduced, and the vapours occupying the inter- 
spaces will 
‘*stars”” with F bright). When the interspace is relatively small, 
and the temperature of the individual meteorites therefore 


Meteorite lines. 


Class IT, 
Class III 


higher, the preponderance of the bight lines or Autings in the. 


spectrum of the interspaces will diminish, and the incandescent 
vapour surrounding each meteouite will indicate its presence by 
absorbing the continnous-spectrum-giving light of the meteorites 
themselves, 


Spectrum of vapour of meteonte. 


Ee us bright lines or flutings (‘'nebulee” and . 


Spectrum of meteorite. 


wlbsorplion, Radiation. 


+ 
Nal? Dımly continuous. 


Broad band 475 
Nil? 


ne tn ltl, te 


D and 6 and other lines > Continuous, 
and bands ... se ue 
Nil. Continuous. 
C) 


Meteorite flutingsandlines Vavidly continuous, 
Meteorite lines 
Meteorite flutingsand lines 


The radiation from individual meteor- 
ites now gives place to radiation 
from the interior vaporous and sub- 
sequently consolidated mass of the 
condensed swarm, 


High-temperature lines of 
substances present in l 
meteorites ; 


val 





K in exeess . .. 
Flutings of carbon A) 


| X. The Inighter lines ın spiral nebule, and in those in 

which a rotation has been set up, are in all probability 
ı due to streams of meteorites with iregular motions out of 
the main streams, in which the collisions would be almost 
| iz It has al-eady been suggested by Prof. G. Darwin? 
1 —using the gaseous hypothesis—that in such nebula ‘the 
' great Mmasa of the gas 13 non-luminous, the luminosity beiog 
an -evidence of condensation along lines of low velocity 
. according to a well-known hydiodynamical law. From this point 
of view the visible nebula may be 1egarded as a luminous 
diagiam of its own stream-lnes,” 

XI. New stars, whether seen in connection with nebule or 
not, are produced by the clash of meteor-swaims, the bright , 
lines seen being low-temperature lines of elements the spectra of 
which me most brilliant at a low stage of heat. 

XII. Most of the variable stars which have been observed 
belong to those classes of bodies which I now suggest are un- 
condensed meteor-swarms, or stars in which a cential more 
or less solid condensed mass exists. In some of those having 
regular periods the variation would seem to be partly due to 
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swarms of meteorites moving around a bright or dark body, the 
maximum light occurring at periastron. 

XIII. The spectrum of hydrogen seen in the case of the 
nebula seems to be due to low electrical excitation, as happens 
with the spectrum of carbon in the case of comets. Sudden 
changes from one spectrum to the other are seen in the glow of 
meteotites in vacuum tubes when a current is passing, and the 
change from H to C can always be brought about by increased 
heating of the meteorite. 

Meteorites are formed by the condensation of vapours 
thrown off by collisions. The small particles increase by fusion 
brought about again by collisions, and this increase may go on 
until the meteorites may be large enough to be smashed by col- 
lisions, when the heat of impact 1g not sufficient to produce 
volatilization of the whole mass. 

XV. Beginning with meteorites of average composition, the 
extreme forms, iron and stony, would in time be produced as a 
result of collisions 

XVI. In recorded time there has been no such thing as a 
“world on fire ” or the collision of masses of matter as large as the 
earth, to say nothing of masses of matter as large as the sun; 
but the known distnbution of meteorites throughout space indi- 
cates that such collisions may form an integral part of the econom 
of Nature. - The numbei of bodies, however, subject to nich 
collision 1s small, and must, it would appear, form but a small 
percentage of the celestial bodies, seeing that they must be 
consolidated. F 

XVIL Special solar applications. 

a. The solar spectrum can be very fairl reproduced (in some 
parts of the spectrum almost line for line) 7 taking a composite 
photograph of the arc spectrum of sereal stony meteorites, 
chosen at random, between iron meteoric poles. 

8. The carbon which originally formed part of the swarm 
the condensation of which producea the sun has been dissociated 
by the high temperature biought about by that condensation 

y. The indications of carbon which I discovered in 1874 
(Proc. R.S.; vol. xxvii, p. 308) will go on increasing m intensity 
slowly until a stagé ts ‘reached when, owing to the reduction of 
temperature of the most effective absorbing layer, the chief 
absorption will be that of carbon—a stage in which we now find 
the stars of Class III. of Vogel’s classification. 

3. At the.present time it seems probable that among the chief 
changes going on 1n the solar spectrum are the widening of K 
and the” may of the hydrogen lines, 


EXPERIMENTS UPON WHICH THE FOREGOING CONCLUSIONS 
DEPEND. 


A. Experiments upon carbon. 5 

The main conclusions which may be statedhere aie that there 
oe two systems of flutuags which depend upon temperature 
only. 

At low temperatures all compounds of carbon give a set of 
simple flutings, the brightest of which are at wave-lengths 4510, 
4830, 5185, and 5610. At higher temperatures there 1s a series 
of.compound flutings, the brightest edges of which are at wave- 
lengths 4380, 4738, 5165, aid. 5640. In the case of compounds 
vf carbon with hydrogen there is an additional fluting at wave- 
length 4310, and this is the only criterion for the presence of 
hydrocarbon among the flutings shown on thé map. (See 
Map 3.) 


B. Experiments upon the luminous phenomena of the various 
metals volatilized in the bunsen burner and the oxy-coal-gas 
blow-pipe flame as compared with the phenomena seen at higher 
temperatures. 

The main conclusions are that certain lines, bands, and flutings 
are seen in the bunsea burner, that a larger number 1s seen in 
the flame, and that the total number seen in the burner and 
flame is small. 

The order of visibility in the bunsen is, roughly— 


Lines ... 











DAOA 
Ca 
Bands Sr . 
Ba 
Flutings { Mg 


All the observations both.of bunsen and coxyhydrogen fimé 
may be condensed as follows :— ©. 


In metals of the alkalies Na 


i y alkaline earths 


In magnesian metals .. 


In iron metals 


In metals which yield acids .. x Bı 


In coppe: metals 
In noble metals 


In earthy metals 


The following table shows the positions of the principal lines, 
bands, and flutangs seen in the spectrum of each of the metals 
examined, arranged roughly in the order of therr intensities. 

It should here be stated that as some of the researches have 
had to deal with feeble illumination small dispersion has been 
of- necessity employed, and to make the observations along the 
several lines comparable a one-pnsm spectroscope has been so 
far used throughout. Hence the wave-lengths given are in all 
cases only approximate, With this proviso the lines observed 
have been as follows :-— 





Tu bunsen— 
Mg | 5183, 5172, 5167, 4586, 5201. , 
Na 5889, 5895. 
Li 6705. 
TI 5349. 
Sr 4607. 
Ba 5534. 
Ca 4226, 
Mn 5395. . 
K 6950. i 
Bı 4722. 

Lines (Seen on passing from the temperature of the 
bunsen to that of the oxy-coal-gas flame— 

Fe 5268, 5327, 5371, 4383, 5790, 6024. 
Cu 5105, §781, 5700. 
Cr 5202, 5203, 5207, 5410. 
Zn 4819, 4gut, 
Cd 5o85. 
Ni 5476. 
Tr 5128, 5338. : 
Ww 5490, 551I 
Ag 5209, 5464 
Hg 5460, 
Ce 5273, 5160. 

in bunsen— 
Ca 5535, 6250, 6500, 6000. 
Sr 6050. 

Bands Ba 5150, 5250, 5330, 4860. 
Seen on passing from the lemperature of the 
bunsen to that of the oxy-coal-gas flante— 





Co 4710, 4920, 5170, 5460 ; 


ee 
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1! 
f7» éunsen— | 
; Mg 5000 i 
i Mn 5580, 5860, 6145, 5340 i 


| Seen on passing from the temperature of the | 


Frictings i bunsen to that of the oxy-coal-gas faute— | 
‘ Ba Goro, 6350, 6480 
+ Ck 5360, 5570, 5800, 6040 
| Fe 6150 
Cu 6050, 6130 
| Zn 5400, 5680, 4935, 5140, 5340 


e 
All the flutings, with the eaception of magnesium, have their i 
maxima towards the blue, and shade off towards the red end of 
the spectrum, (See Map 1.) 


C. Experiments upon Mg at low temperatures, 

I have asain gone over the experiments already communicated 
to the Royal Society (Proceedings, vol. xxx. p. 27), and in: 
addition have observed the spectium of the metal buining in the 
centre of a large bunsen burner, un which case we get the line at | 
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5201, and the fluting in the position of 4 without the futing at 
500. Inthe Bunsen as ordinarily employed the fluting at 500 
far eclipses the other parts of the spectrum in brilliancy, and at 
this temperature, as already observed by Messrs. Livemng and 
Dewar (Proe. R.S. vol. xxxii. p. 202), the ultra-violet line 
visible 1s that at 373 Lecoq de Boisbaudran has observed 
the lines in the chlonde at 4705 and 4483 (“ Spectres Lumi- 
neux,” p. 85), 


J). Experiments upon the glow of Na and Mg in vacuum 
tubes 

A small p ece of sodium, free from hydrocarbon, was placed 
m the lower limb of an end-on spectium tube, and arrangements 
made for ob erving the spectrum of the gas evolved when the 
sodium was heated. Having first obtained as perfect a vacuum 
as possible, the sodium was gently heated, and the spectram of 
the gas then gave nothing but the C and F lines of hydrogen. 
The pump being stopped and the sodium heated, a point was 
reached when C and F became very dim and were replaced by 
the structural spectrum of hydrogen. 


Mar L.—Spectra of matals at the temperature of the ory-coal-gas blowpipe. 


Tn another experiment the sodium was replaced by a piece of ; 
magnesium along the end-on tube. The same proce-s being 
gone through, similar phenomena were observed, but in the 
latter case there was a line at 500, in addition to the lines seen 
in the case of sodium. 

The important point, then, is the existence of a line at 500 | 
in the spectium when magnesium is heated, and the absence of 


such a line in the gas evolved from sodium under the conditions | 
stated. i 

& Experimen's upon the conditions under which the C and 
F lines of hydrogen disappear from the spectrum, 

The association of the bright hnes of hydrogen with nebule 
and many of the stars with bright lines and the so-called new | 
stars points out at once that ıt 1s important to consider the | 
various changes which hydrogen can undergo under various 
conditions of temperature and pressure. I pointed out many | 

ears ago that, when under certain conditions the spectrum of | 
hydrogen is examined at the lowest possible temperature, the F | 
lne retains its brilliancy long after C disappears; and the fact l 


| vented the accomplishment of this work 


that, after all the lines of hydrogen may be made]to disappear 
from the spectral tube, the spectrum which remains visible, and 
is sometimes very brightly visible, is a'so due to hydrogen, has 
always been a matter of thorough belief in my mind, although 
so many observers, down even to M. Cornu nol so very 
long ago, have been inclined to attribute it to the existence of 
‘impurities ” 

I began to map the so-called structual spectrum at the College 
of Chemistry ın 1869, but other matters supervened which pre- 
This, however, is a 
mattér of small importance, because quite recently Dr. Hasselberg 
has communicated to the St Petersburg Academy an admirable 
memoir on the subject, accompanied bya map (Mémoires de 
Académie Impéuale, senes vn, vol. xxx. No. 7, Hasselberg). 
The brightest portions of the structure spectrum are shown m 
Map 2. 

The most convenient way of obtaining a supply of h gen 
for investigations of this kind 1. to use a little sodium which has 
never been in contact with hydrocarbon, or a piece of magnesiim 
wire ; to place them ia the low end of a glass tube, one part of 
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which can be fised as an end-on tube, and then, after getting 
at vacuum so perfect that the spaik will not pass, to slightly heat 
the metal. After a time the spectrum of hydrogen, sometimes 
accompanied by the low-temperature Autings of carbon, begins to 
be visibl@ alike fiom the sodium and the magnesium 

* Ifthe vacuum has been very perfect to stmt with, the might 
Unes C and F willeft first be visible without any trace of structure, 
and the hydrogen will be of a magnificent red colou. If now 
the acion of the pump be stopped and the sodium be still moire 
heated, a pnt gvill be reached at which the conductibility of the 
gas is at its maximum, and then, the jar not bemg 1n circuit, the 
structure-spectrum of the gas will be seen absolutely alone, 
without any tince of either: C or F, The gradual disappearance 
of the F line is very stiiking, and when the bright line 1s out of 
the field the lines due to the stiucture seem to be enhanced in 
brilliancy. 

The brightest pat of the spectrum 1s then that nem D ; in the 
blue-gieen we have a line at 464 more refrangible than F, 
and then a doube hne at 4930 and 4935; other less re- 
fiangible lines are seen, These are phenomena seen ass ciated 
with sodium, but if we use the hydrogen produced from a piece 
of magnesium wue or from a crystal of olivine, unde: the same 
circumstances we find that so far a; the lines of hydrogen go 
the phenomenon remains the same, but that there is then visible 
in the spectrum a line at 500, which has been ieconded in the 
spectium of magnesium under other conditions, not only by 
myself but by Dr. Copeland. ! 


F. Experiments upon the spectra of meteontes at low 
temperatures. 

All the later obseivations recorded have been mals on 
undoubted meteorites, fragments of which have beea m the 
kfhd&t manner placed at my disposal. 


I. In the oxyhydrogen flame. 

The observations gave in all only about ten or a dozen lines 
belonging to the metals magnesium, iron, sodium, hthium. 
aml potassium, and two fittings, one of manganese, an l one of 
iron. 

II, With a quantity coil without jar, 


The observations gave in all about twenty lines belo iging to 
che metals magnesium, sovlium, it on, strontium, banum, calcium, 
chwomium, zinc, bismuth, and nickel, and four lines of unknown 
origin. 
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COMPARISONS OF THE FOREGOING OBSERVATIONS AMONG 
THEMSELVES AND WITH THUSE MADE ON VARIOUS ORDERS OF 
CELESTIAL BODIES. 


The discussions have taken, in the first instance, the form 
of compansons of the different phenomena obseived, and for this 
purpose all 1ecorded observations of flutings and bright Imes 
and dark Imes in stats, comets, nebula, &c., have been carefully 
mapped in addition, all records having, when necessary, been 
brought to a common scale. Having these maps, I could then 
compare the totality of celestial observations with the laboratory 
work to which reference has alieady been made 

aoe following me among the comparisons already dealt 
with :— 

' I, The spectra of meteorites observed under the various 
conditions, chiefly considering maznesium, iron, 
and manganese, with the bright lines observed at 
low temperatuies, à 


The main conclusions are :— * 

(1) That only the lowest temperature lines of Mg, Na, Fe, Cr, 
Mn, Sr, Ca, Ba, K, Zn, Bi, and Ni are seen in the msteorites 
unter the various conditions. They are not all seen in one 
meteorite or undec one particular condition; the details of 
individual observations are fully recorded in Maps 2 and 24 

(2) That in the case of Mg the lne most frequently seen 
is the 1emnant of the fluting at 500, while in a photograph 
the main ultra-violet line recorded 1s the one at 373, previously 
recorded under these conditions by Messis. Liveing and Dewar. 
In the quantity spark other lines ate seen, notably 4,, ó} óp 
and 5201. The line at 500 was considerably brightened when the 
numer of cell, was 1educed, thus showing it to be due to some 
molecule which can exist best at a low temperature. 

(3) That in the case of Mn the only line visible at the tempera- 
tue of the bunsen buiner, 5395, is the only line seen in the 
meteorites, 

(4) That the lines of iron seen in the meteorites are those which 
are brightest when wire gauze 13 burned in the flame. The chief 
of these are 5268, 4383, $790, and 6024, it is possible, however, 
that the two latter aie due to some substance, not iron, common 
to the gauze and the meteorites. 


' 


II. The spectra of meteorites generally, with the bright 
lines and flutings seen in luminous meteors 
comets, and some ‘‘ stars,” i 


ILL, When heated ina vacuum tube when a current is ` 


passing along it. 
A small piece of tron meteorite was inclosed in the middle of 
a horizontal tube, so that the spark might be mare to pass 
through the tube and over the meteorite, After complete ex- 


haustion has been obtained, the first spectium observed when . 


the tube, end on, is placed ın front of the spectroscope, 19 a 
spectitum of hydrogen. The carbon flatings me only visible 
occasionally. If the meteonte then be very gently warmed py 
placing a Bunsen burner at sone distance below the tube, the 
low over the neeteourte is seen to change its colour, and the 
tne at Soo is constantly, and another line at 495, apparently 
exactly in the position of the second line of the spectrum of 
the nebula, is occasionally, seen. This line is m xe refrangible 
than the structure line of hydrogen in this region, which occupies 
the same position as the bartum line. This, however, if the 
heating is continued, especially in the case of stony meteorites, 
is soon succeeded by a much more brilliant green glow, in 
which magnesium 4 and many other lines appear, now accom- 
panied by the carbon flutings. The observations made under 
all the above conditions are shown in Maps 2 and 2A. 

In these observations if a line ın the meteorite spectrum were 
coincident with a metallic line, with the dispersion employed, in 
the absence of the brightest line of that metal, the Jine was re- 
guided as originating from some other substance, Thus a line 
was sometimes seen at 5480, apparently coincident, with the dis- 
persion employed, with the green lines of Sr and N1; sometines 
the brightest lne of Sr at 4607 was ab-ent, and it was then fair 
to assume that the presence of 5480 was due to Ni, but in the 
presence of 4607 it might be due to Sr. 


t «To this table must be addad 500 Smmm asthe wave length of the first 
Thae in the great band of magnesium as determined by M Lecuq de Bois- 
bwdran from the spark-spectrum of the chloride of that metal, which 
evidently agrees with the Aame-spectrum, in this region at least It 1s 
worthy of note that ths lint almost abwlutely coincides with the brightest 
iine a spectra of planetary nsbalæ ” (Da Copeland. Copes ah us, vol it. 
p 109) 


i a Luminous meteors, 


With regard to the records of luminous meteors, it may be- 
remarked that the observations, so far as they have gone, have 
+ given decided indications of magnesium, sodium, lithium, potas- 
sium, and of the carbon flutings seen in comets. The following 
l quotations from Konkoly and Prof. Ierschel are among the 

authorities which may be cited foi the ahove statement. 

: On August 12, 13, and 14, I observed a number of meteors 
with the spectroscope ; panes others, on the 12th, a yellow 
fireball oie a fine train, which came duectly from the Perseid 

yadiant. In the head of this meteor the limes of hthium were 

| clearly seen by the side of the sodium line. On August 13, at 
1oh. 46m. 10s., I observed in the north-east a magnificent fire- 

' ball of emeiald-green colour, as bright as Jupiter, with a very 

} slow motion. The nucleus at the first moment only showed a very 
bright continuous spectrum with the sodium line; but a second 
after I perceived the magnesium line, and I think I am not 
mistaken in saying those of copper also. Besides that, the 
spectium showed two very faint red lines.” 1 

“A few of the geen ‘Leonid’ streaks were noticed in 

November (1866) to be, to all appearances, monochromatic, or 

quite uncdispersed by vision thiough the refracting prisms; fiom 

which we may at least very probably infer (by later discoveries 

' with the meteor-spectroscope) thal the prominent green line of 

| magnesium forms the principal constituent element of their 

| 








greenish light.” * 

Again, later on in the same letter, Prof. e:schel mentions 
Konkoly’s observation of the bright 4 line of magnesium in 
a ldition to the yellow sodium line in a meteor on July 26, 1873 

I again quote from Piof, Heischel :-— 

“On the morning of October 13 in the same year, Herr von 
Konkoly again observed with Browning's meteor-spectroscope 
the long-enduring streak of a large fireball, which was visible to 

2, Konkoly, Odserratory, vol in. p.137 - 
7 Herschel, letter to NATURE, vol xuv. p 507. 
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the north-east of O'Gyalla. It exhibited the yellow sodium 
line and the green line of magnesium very finely, besides other 

ectral lines in the red and green. Examining these Jatter 
Imes closely with a sta1-spectroscope attached to an equatorial 
telescope, Herr von Konkoly succeeded in identifying them by 
direct companson with the lines in an electric Geissler-tube of 
marsh-gas. They were visible in the star-spectroscope for 
eleven minutes, alter which the sodium and magnesium lines 
still continued to be very brghtly observable through the 
meteor-spectroscope.” t 

The green line ''6” of magnesium occurring as a bright 
line in luminous meteors indicates that their temperature when 
passing through our atmosphere is higher than that of the 

ansen, and we may add of comets as generally observed, 
although some exhibit the 4 lines of magnesium and those of 
iron when at penhelion, as shown later on. 

The two lines which Konkoly supposes are probably due to 
copper will, I expect, be found, to be tron lines when other 
observations are made of the spectra of meteors. 

The main conclusions from this comparison are then: (1) that 
the temperature of Juminons meteors is higher than that of the 
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bunsen flame ; (2) that the meteorites which pr@luce the phe- 
nomena we'‘aie now discussing are hotter than those in the 
experimental glow taken generally ; and (3) that in both cases 


Suungs of carlon may be seen, 
: ° 
A. Comets. . 


When the meteorites are s/rongly heated iffgn glow-tube, the 
whole tube when the electric current is passing gives us the 
spectrum of carbon. 

When a meteor-swarm approaches the sun, the whole región 
of space occupied by the meteorites, esumated by Prof, 
Newton m the case of Biela’s comet t8 have been thirty miles 
apart, gives us the same spectrum, and further it is given by at 
all events part of the tail, which in the comet of 1680 was 
calculated to be 60,000,000 mules in length. The illumination 
therefore must be electrical, and possibly connected with the 
electric repulsion of the vapours away from the san; hence it is 
not dependent wholly upon collisions, ; 

Passing now from the flutings seen in cometary spectra, it is 
found that most of the lines which have been observed at perihelion 





TE 


are coincident with lines seen yn experiments with meteorites, 
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Map 3.~-Companson of flutings seen in the spectra of “stars” and comets with flutings of carbon, manganese, and zinc; and, in the case of R Geminorum, 
lnes with remnants of fluungs and lines seen in a meteonte glow. (The Zn futing ts at A 544 1n u Orionis ) 


while the low temperature lines of Mg’are absent. Jn the great 
comet of 1882, to which particular attention has been given on 
account of the complete record of its spectium by Copeland,” 
the lines recorded were the D lines of sodium, the low tempera- 
tue iron lines at 5268, 5327, §371,57G0, and 6024, the lines «een 
mn the manganese spectium at the temperatme of the bunsen 
burner at 5395 and 5425, and a line near ò which might be due 
to magnesium, © to a remnant of the carbon fluting In addı- 
tion to these there was n line at 5475, probably due to nickel, 
the absence of the blue strontium line indicating that it is not 
likely to be the green Jine of strontium ‘There were also four 
other lines less refrangible than D, the ongin of which has not 
yet been determined. As the comet got further from perihelion 
the lines gradually died out, those which remained longest being 
the iron line at 5268 and the line near 6 The absence of D 
before the disappearance of all the lines ıs probably to be 


. ‘ 
* Herschel, letter to NATURE, vol aniv. p 507. 
8 Copernicus, vol. it p. 234 


| accounted for partly by the greater brightness of the continuous 
spectrum in that region. 

In the comets of 1866-67, when seen away from the sun, 
the only line seen was the one at 500.1 

It is fur to myself to say that I was not aware of these 
observations when I began to write this paper. The fact of the 
line at 500 remaining alone in Nova Cygni made it clear that 1f 
my views were coirect, the same thing should happen with 
comets. Jt now turns out that the crucial observation which I 
intended to make was made twenty )ea1s ago 


7 “Ta January 1366 I communicated to the Royal Society the result of an 
examination of a small comet visible in the begimning of that year (Proc. R.S 
vol. xv p 5) Lexamined the spectrum of another small and faint comet in 
May 1867, The spectra of these ohyects, as far as their feeble light permitted 
them to be observed, appeared to be very similar. In the case of each of 
these comets the spectrum of the minute nucleus appeared to conust of a 
bright line between 4 and F, absut the postion of the double hne of the 
spectrum of mitrogen, while the nebulosity surrounding the nuc'eus and 





forming the coma gave a spectrum which was apparently continuous ” 
(Huggins, Proc. R.S. vol xvi p 387). p 
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In Comets 4, 2881, and c, 1882, the only lines recorded were 
magnesium å ; but, as before, the apparent absence of other lines 
might be due to continuous spectrum. 

f the five bands shown in Huggins’s photograph of the spec- 
trum of Canet Wells, taken with a wide slit, no less than three 
agree fairly in position with three lines seen m the spectra of 
meteorites, The whve-lengths of these are 4253, 4412, and 
4769, and it ıs interestmg to note that, so far, the origin of 
these lines is undetermined. The two remaining bands are at 
wave-lengths 4597 and 4634. 

It 1s seen, then, that the spectra of comets— when their internal 
motions are relatively either slow or fast, and when therefore 
the number of collisions, and with them the heat of the stones in 
collision, will vary excremely—resemble the spectra of meteorites 
seen in glow tubes. 


(7) ‘Stars’ with flutings which have been observed in the 
laboratory and in luminous meteors and comets, 

The most prominent bright flutings of carbon are not only 
observed in luminous meteors and comets, but in stars of 
Class IIT.a, and in some ‘ Novas,” notably Nova Orionis. 
So far, then, these bodies may in a certain measure be classed 
with lummous meteors and comets. But there is an important 
difference in the phenomena, for we have absorption as well as 
vadiation. The discussion shows that the dark (o1 absorbing) 
flutings 1n these bodies are partly due to the absorption of hight 
by the most prominent flutings of Mn and Za, seen at low 
temperatures, lus inquiry 1s being continued. 

We have, then, ın these bodies a spectrum integrating the 
radiation of carbon and the adsorption of Mn and Zn vapour. 

The law of parsimony compels us to ascribe the bright fluting 
of carbon in these stars to the same cause as that at work in 
cothet8, where we know it 1s produced by the vapours between 
the individual meteorites or repelled from them. 

Hence we‘are led to conclude that the absorption pheno- 
mena are produced by the incandescent vapou: surrounding the 
individual meteorites which have been rendered intensely hot by 
collisions, 

These stars, therefore, are not masses of vapour like our sun, 
but clouds of incandescent stones. 

We have heie probably the first stage of meteoritic condensa- 
tion. . NORMAN Lockyer. 


(To be continuel.) 








FAIR Y-RINGS. 


T HE rains have come, and we have heard from all sides 
of the piolific crops of mushrooms and toadstools 
—paddock-stools, as they are termed ın some northern 
districts—which have been springing up in the meadows 
and woods of England, Wales, and Scotland. Not only is 
surprise evinced at the marvellously rapid up-growth of 
these fungi, for the popular mind may well be amazed at 
that until a knotledge of the biology of these plants is 
more universal, but country people and dwellers in towns 
ahke exclaim at certain other phenomena associated with 
their growth in the fields, and at none, perhaps, so much as 
what have been known from of old as “ Fairy-rings” in 
England, Hexenringe and Cercles de sorcières on the Con- 
tinent. Now fairy-rings, like very many other poetical 
objects, have of late years undergone the process of 
being explained away to an extent which, although it in 
no way removes the beauty from them, demands from 
us an admiration of a more stimulating and healthful 
character than the old awe which they inspired was 
capable of producing 
pa prevails regarding Prospero and the beings 
that 


“ By moonshine do the green sonr ringlets make, 
Whereof the ewe not bites ;” 
and 
“ whose pastime 
Ts to make midnight mushrooms.” 


Fairy-rings are more or less regular and complete 
rings of grass, sharply distinguished from the ordinary 
grass surrounding them by means of their darker hue, 
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more luxuriant growth, and other characters; in spring 
or autumn they are to be found with vigorous growths of 
mushrooms or toadstools springing from their -outer. 
margins, and the centre of the ring is often marked by a 
very poor crop of withered-looking herbage. 

Before proceeding to give an account of the modern 
explanation of these remarkable objects, a few statements , 
may be made as to their sizes, structure, and occurrence. 

They are not always complete or regular rings, but 
may be parts of circles or ovals, or mere wavy strips. 
Nor are they always provided with the outer belt of 
fungi, though the rule is that a good season sees them 
so accompanied ; if not, they do not remain long. In 
the typical cases, where the ring is annually provided 
with its fringe of fungi, it may go on increasing in sizé for 
years; records exist of rings which have been known to 
go on flourishing for forty or sixty years, and large rings 
on a hill-side could be seen from a considerable distance. 

As to their sizes, they are known to commence as very 
small patches, but specimens have been measured as 
much as 60 feet and more in diameter. Indeed one 
observer refers to a fairy-ring which was nearly ‘100 feet 
across. While regarding these cases-as rare extremes, it. 
is well known that rings 12-20 feet in diameter have often 
been recorded, and, as we shall see, these must be several] 
or many years old. oe ge M 

Although fairy-rings are usually noticed in meadows 
and on pasture lands, they are found on hills as. well as 
in valleys, on dry soil as well as on wet, in woods and on 
heaths, and even in rocky places and situations near the 
sea. Perhaps the only generalization possible -in this 
connexion is that they do not occur on highly-cultivated 
nch land. “ é 

On regarding carefully a typical fairy-ring, it may be 
found to present the following characters :—The central 
area, encompassed by the dark-green ring, consists of 
poor or even withered herbage—it may be of inferior 
grasses alone, or of these mixed with other plants. ‘Then 
comes the band of luxuriant grass forming the ring 
proper: the grass composing this may be of more than 
one kind—eg. Lolium perenne (the perennial rye-grass), 
Dactylis glomerata (the cock’s-foot grass), and Bromus 
mollis (the soft brome) are common. ‘ 

These grasses are rank, tall, and of a distinctly darker, 
bluer green hue than the rest; it is their coarseness, 
height, and especially the deeper colour, which render. 
them so prominent. Fringing this ring, at the proper 
season, are found the spore-bearing heads of the Agarics 
ie. the mushrooms or toadstools as the case’ may be; 
and if the observer digs carefully below the soil, he will 
find that these Agarics spring from a felted mass of root- 
like threads, the mycelium of the fungus. Then, outside 
all, comes the general herbage of the pasture, or whatever 
it may be: this is often scanty, indicating poor ‘soil, and 
in any case is less luxuriant and lighter in colour than 
the rank herbage of the ring itself. 

As with the herbage composing the rings, so the 
Agarics fringing them may be of different kinds. In the 
autumn the fairy-rings of this country and on the Con- 
tinent commonly contain Aarasmius oreades, Fr ,a small 
pale mushroom with cream-coloured gills, and much 
esteemed as an esculent. It has a somewhat strong 
aromatic odour, and its mycelium is attached to the 
roots of the grasses among which it grows. It must not 
be confounded with certain acrid species allied to it. 

The common mushroom (Agaricus campestris, L.) is 
also frequently found in large circles, fringing more or 
less complete fairy-rings. Among other forms may be 
mentioned the gray Agaricus terreus, Schoeff, not uncom- 
mon in beech- and fir-woods ; the “parasol mushroom” 
(Agaricus procerus, Scop.), also not uncommon in fir- 
woods and pastures, and spoken of as one of the 
best -of the esculent forms; also Agaricus personatus, 
Fr., with a hlac or purple stem. This is a late form, 
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good to eat, and called the “ Blewit.” Agaricus subpul- 
verulentus, Pers., is also not uncommon, and several 
others are known. 

In the spring, fairy-rings have been found containing 
Agaricus adage Fr., an edible mushroom known in 


England as the t. George’s mushroom,” and much 
esteemed on the Continent. s 

There aie also other forms, several of them poisonous, 
or at least inedible or dangerous; and even puff-balls 
are known to be associated with fairy-rings. 

‘And now we come to the question, How do these fairy- 
rings arise and increase? It cannot be wondered at that 
the people of earlier days, wishing to explain a pheno- 
inenon which none could overlook, sought for satisfaction 
in their' myths and folk-lore, and believed them to be 
“caused” by fairies‘and elves and other mystic beings of 
the tvoods and fields, dancing in circles beneath the 
moonlight, and enchanting the ground into a richness 
which it did not previously possess. 

“Then came the era of science, and people were dis- 
satisfied with beliefs, and in course of time the followers 
of De Candolle at least tried to solve the problem ac- 
cording to what was known of Nature. It was at least 
necessary to explain (1) why the centre of the ring is so 
poor, (2) why the fung: are confined to the margin, and 
43) why the ring goes on enlarging, as continued observa- 
tion showed that it did. 

“The first theory of any merit was, that the “ring” 
takes its origin from a single mushroom, which sheds its 
spores from the gills down on to the ground around the 
thick'stem : this necessarily produces a ring of spores, 
as the stem dies down in the centre. Now the physio- 
logists of those days believed that a plant excretes 
into the soil at its base substances which are harmful 
to its further development, and so, they argued, the soil 
on the inside of the ring of spores is poisoned, as 
it were, and only the outer spores produce new plants. 
The new mushrooms come up in a ring, and in their 
turn shed spores in a ring of rings ; but since the soil on 
theinside of all these rings is poisoned by the excreta, 
only the outer series can germinate and grow, and thus 
a new ring arises next season, and so on. But, it was 
thought, though the excreta are injurious to the growth 
of the same plant (the fungus in this case) in that par- 
ticular soil, other plants can grow there (in the present 
instance, grasses), and so a ring of rank grass follows on, 
which in its turn spoils the soil for its own kind as it 
increases. 

Now it has to be admitted that there was much in- 
genuity in this hypothesis, and it was maintained for 
some time; until, in fact, physiologists had to give up 
the excretion theory as not in accordance with observed 
facts. 

Then followed the beginnings of the celebrated doc- 
trine of the rotation of crops, and the facts accumulated 
about fairy-nngs had to be looked at again. They had 
become too much for the excretion theory ; how did they 
look when regarded from the new point of view? First, 
however, we may bear in mind the fact noticed by several 
observers. When two fairy-rings gradually extend so as 
to interfere, the green circles coalesce and form a single 
ring : evidently the conditions of the soil in the wake of 
the advancing ring are such that the grass of another 
advancing nng cannot go on luxuriating there. It is true 
this fact was as easily made use of by those who main- 
tained the excretion theory as by those who advanced 
the theory we are now going to examine. 

It gradually came to be recognized that the reason one 
species of plant cannot be continually grown on the same 
soil was not because the first crop poisons the soil by 
leaving injurious excreta behind it, but because it fakes 
away certain mineral substances in such proportions 
that too little is left for the well-being of a second 
crop of the same species; in other words, it exhausts 
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the soil of certain necessary ingredients. A crop of 
some other species may be raised on the partially ex- 
hausted soil, however, provided it is a plant which does 
not need the materials now deficient, in sich large 
quantities as its predecessor. This is, roughly sketched, 
the rationale of the doctrine of the rotfion of crops, and 
it was subsequently suggested that the “ fairy-nngs” we 
are considering are a natural illustration of this. The 
vegetable physiologists then came to the conclusion that 
the fungus causes the fairy-ring by exhausting the soil of 
certain substances which are necessary to its existence, 
and ıs only able to produce continued crops by extending 
centrifugally into soil which still yields these substances : 
the grass, however, does not need these substances in such 
large proportions, and so follows the fungus. But, as we 
have seen, the grass which immediately follows the fungus 
is particularly rank and luxuriant, and it was necessaty to 
find an explanation for this fact. It was then suggested 
that the dying mycelium of the fungus acts as a manure 
for the grass to feed upon, and aur iins is exhausted the 
growth is peculiarly rich and rampant. 

Before leaving this part of our subject, ıt should be 
pointed out that Dr. Wollaston, in an essay on fairy-1ings 
published in the Philosophical Transactions of the Royal 
Society so long ago as 1809, ventured on the explanation 
that the fungi spread in rings, because the soil was, by 
their mycelium, progressively “ exhausted of some peculiar 
pabulum necessary for their production. . . . An appear- 
ance of luxuriance of the grass would follow as a natural 
consequence, as the soil in the interior of a circle would 
always be enriched by the decayed roots of fungi of the 
preceding year’s growth.” 

Meanwhile, the physiology of plants was passing into a 
more scientific phase of existence, and the beginnings of 
modern agricultural chemistry were made; and in 1846 
an important contribution to our knowledge of fairy-rings 
was afforded by Way, who chemically analyzed the soul, 
the herbage, and the fungi of some of these curious forma- 
tions. This chemist found that the fungi of his fairy- 
rings were remarkably rich in phosphonc acid and in 
potash; and that they also contained relatively large 
quantities of nitrogen. Weknow now that this is true of 
fungi generally, but these facts were by no means so well 
understood at that time. Way also analyzed the grasses 
composing the ring, and found that they also contained a 
larger proportion of phosphoric acid and potash than.the 
herbage in the neighbourhood, but by no means so much 
as the fungi: the grass also contained considerable 
quantities of nitrogen. 

The net result of these investigations was to explain 
fairy-rings as an illustration of the rotatiof of crops, but of 
course putting the explanation on much firmer grounds. 
Way also pointed out that as the rank green grass was 
cut or otherwise removed, valuable ingredients (phos- 
phorus, potassium, alkahes, &c.), were removed with it, 
and so the crops of grass further inwards become poorer 
and poorer, accounting for the bare patches often found 
inside the dark ring. 

Messrs. Lawes and Gilbert, whose magnificent experi- 
ments on the vegetation of agriculture will never be 
forgotten, supported the above view of the matter, and 
showed that the dark-green colour of the rank grass is 
due to the relatively large quantities of nitrogen. It was 
at this time (about 1850) customary to suppose that 
plants obtained their nitrogen from the atmosphere, a 
view now known to be erroneous from the brilliant re- 
searches of Boussingault, and of Lawes and Gilbert 
themselves. On this supposition the extraordinary accu- 
mulation of nitrogen (in the fungus and rank grass) was 
thought probably due to a power on the part of the fungus 
of taking nitrogen from the air. Subsequently the whole 
matter was again taken in hand by Messrs. Lawes and 
Gilbert, and the results published in the Journal of the 
Chemical Society, 1883. 
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The chief additional facts may be summarized as 
follows :—The fungi remove large quantities of carbon, 
nitrogen, and especially phosphoric acid and potash, from 
the soil. The soil inside the ring contains less nitrogen than 
that underthe ring, and this again less than the soil outside 
the‘ring ; a gradual] exhaustion of nitrogen, then, is taking 
place as the fungus and rank grass extend the ring centti- 


fugally, and this is promoted by the removal of the grass. ! 


These observers also demonstrated the spread of the 
mycelium: it x in greatest abundance just below the 
outer edge of the ring.e They conclude that the fungus 
has powers of obtaining nitrogen from compounds ın the 
soil which are not available to the roots of the green 
herbage, but after the decay of the fungus mycelium the 
grasses can avail themselves of part of the nitrogen. The 
grasses—being plants containing chlorophyll—of course 


obtain their carbon from the carbon dioxide of the atmo- i 


sphere; but the fungus—equally of course, in the light 
of physiology—obtains its carbon from some organic sub- 
stances in the soil. The accumulation of phosphoric acid 
and potash has already been accounted for. 

We may now sum up, then, the rational explanation 
of these curious fairy-rings as follows. 

A mushroom spore may be supposed to start its growth 
in or beneath the dung of cattle, or a bird, on poor soil; 
the first crop of mushrooms, produced from the myce- 
hum to which the spore gave rise, exhausts the soil of 
available carbon, nitrogen, phosphorus, potash, and other 
substances, storing all it can get im its own substance, 
The mycelium extends centrifugally “into fresh fields and 
pastures new,” and the next crop of mushrooms arises 
at a distance from the centre; and so the growth pro- 
ceeds. The grasses, among the roots of which this 
extension is going on, now avail themselves of the 
nch manure afforded by the decomposition of the older 
mycelium, and a struggle for existence 1s set up which 
iesults in the victory of the coarsest and rankest-growing 
species. These in their turn exhaust the available supply, 
and if cut it is removed in their substance: no wonder, 
then, that the inner parts of the area are poor, and 
support little or no herbage. 

Messrs. Lawes and Gulbeit’s researches also showed 
that 1f the growth of the herbage 1s promoted by means 


of manures containing much available nitrogen the fungi | 


are found to suffer, and the “ faiiy-ring” may be brought 
toanend. Again, unfavourable seasons of drought may 
cause the death of the mycelium, and rings which have 
flourished for years be thus destroyed. 

We have attempted in this article to give a complete 
explanation of the rise and progress of “ fairy-rings,” as 
afforded by modern science. That much is clear which 
was previously obscure will have to be conceded ; but are 
all the facts covered by the explanation? There are 
some inquiring spirits who are never satisfied with an 
explanation, and we run the risk of being classed among 
these malcontents, but there are one or two curious little 
points which still obtrude themselves upon our attention. 

There is, in the first place, some difficulty in realizing 
how the fungi manage to obtain their large supphes of 
carbon and nitrogen and other elements from poor 
shallow sou, in the absence of larger quantities of organic 
matter than may occur: there 1s, in fact, considerable 
difficulty about the whole question of the nutrition of the 
fungus. A second point is that we find the ultimate fila- 
ments into which the mycelium of the fungus breaks up 
becoming lost among the roots of the grasses; and if the 
latter are carefully washed and examined with the micro- 
scope, their fibrils and root-hairs can be seen to be 
infolded by delicate hyphæ, and ın some cases the root- 
hairs are pierced by them. We do not know that this 
has been demonstrated before, but we find it the rule 
with Marasmius, and have already succeeded in detect- 
ing something of the kind in other forms, 

Now this looks very lke parasitism; and we are 


tempted to pause before accepting the last explanation of 
fairy-rings as conclusive, or covering all the facts. It 
may be, in fact, that the hyphee of the fungus stimulate 
the roots of the grasses to increased activity: this would 
account for the rampant growth and the result of the - 
struggle for existence. Subsequently the hyphe kill the 
grass-roots—or at any rate those of some species—which 
accounts for the bare patches in some rings. It also 
easily explains the sources of the carbon and nitrogen, if 
the hyphe absorb nutritive matenals from the hard- 
working grass-roots. This being the case, fairy-rings 
| become still more interesting, since they afford an Hus- 
| tration of symbiosis of a peculiar kind, at any rate 
during part of the time that the grass and the fungus are 
in contact ; and it seems not improbable that the theory 
of the formation of fairy-rings will have to be modified 
somewhat as follows. 
A fungus-spore starts its mycelium among the roots of 
' the grasses, and the hyphe obtain a hold on some root- 
ı hairs and fibrils; the mycelium thus parasitic on the 
roots reacts in a stimulating manner on the latter, and we 
have a symbiotic relationship established between the 
fungus and the host. The consequence 1s that both 
i flourish, and become rampant, It may be that only some 
grasses are thus stimulated, or even attacked, and this 
will affect their struggle for existence, and result in the 
selection of a few coarse forms. In time the hyphe or 
the roots get the upper hand, and this 1s expressed in the 
survival of the grass, or its decay; in some cases it 1s 
clear that hyphæ are living at the expense of dead and 
dying roots. : 
However, until the results of investigations at present 
going on are set forth more at length, it is impossible to 
say which of the above explanations ts the true one ; many 
case, the attachment of fungus hyphz to the living grass- 
roots needs big eats and it must alco be allowed that 
at present we have no satisfactory theory to account- for 
the nutrition of these rampant mycelia. But this is 
not the place to do more than point out how interesting 
the subject 1s, and how promising a field for further 
research it offers. 


i 








NOTES. 


MR. W. BATESON, Fellow of St. John’s College, Cambridge, who 
has just returned from a zoological expedition to Cential Asia, 
and is well known for his researches on Salanogiossus, ‘has 
been awarded the Balfour Memorial Studentship in Animal 
Morphology. i 


THE second meeting of the newly-formed Anatomical Society 
of Great Britain and Ireland will be held on Tuesday, Novem- 
ber 22, at University College, Gower Street, at 5 p.m. The 
following papers will be read :—Prof. Sir William Turner, 
F.R.S., (1) “ Variations in the Hippocampus Major and 
Emmentia Collateralis,” by Robert Howden, and (2) “A 
Metalic Body ın the Spinal Canal,” by Dand Hepburn; 
(3) ‘*Minute Anatomy of Clarke’s Column in Spinal Cord of 

| Man, the Monkey, and the Dog,” by Dr. Mott; (4) “The 

| Arteries at the Base of the Brain,” by Prof. Bertram C. A. 

! Windle; (5) “ Note on the Functions of the Sinuses of Valsalva 
and Auricular Appendices, with some Remarks on the Mech- 
anism of the Heart and Pulse,” by Mayo Collier. A number 
of interesting exhibits are also announced. 


On Tuesday evening the second part of an important paper 
upon the causes of accidents m mines and the development of 
measures and applications for combating or avoiding them was 
read by Sır Frederick Abel at the Institution of Civil Engineers. 
The first part of the paper was read in May last, at the close of 
the session, Sir Frederick’s ideas will be discussed at the 
meeting of the Institution next Tuesday, 
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We are glad to hear that the Scottish University Extension 
Scheme is likely to prove successful. A brillant start has been 
made m Perth, where Dr. H. R. Mill is giving a comse of 
lectures on physiography to a class of over 240 students, 


Somg time ago it was arranged that three lectures on 
“ Heredity and Nuture” should be delivered at the South 
Kensington Museum, on bebalfof the Anthropological Institute, 
by Mr. Francis Galton, President of the Institute. We are 
requested to state that these lectures have been po-tponed in 
consequence of Mr. Galton’s indisposition. 


Pror. J. McK. CATTELL’S paperon ‘The Psychological 
Laboratory at Leipzig,” to be read before the Aristotelian 
Society on the 21st, will contain an account of the aim of experi- 
mental psychology, of the Leipmg Laboratory, and of the 
researches which have been carried on and are being carried on 
init, The paper will be published in the January number of 
Mind. 


Tae borings in the Delta of the Nde carried on by the Royal 
Society have been brought to a standstill by the breaking of the 
pipe. The depth reached 13 over 324 feet, still without the 
solid rock being found. It i» possible that the work may be 
recommenced upun a larger scale. 


SEVERAL years ago three Russian “‘lady doctors” started at 
Tashkend a consulting hospital for Mussulman women From 
the beginning the experiment proved a success, and the popularity 
of the hospital has been increasing ever since. During the last 
twelve months no fewer than 15,000 consultations have been 
given. 


THe Russian Consul at Kashgar writes to the Russian 
Geographical Society that his endeavours to obtain from the 
Chinese authorities permission to erect a memorial to Adolf 
Schlagintweit on the very spot where Schlagintweit was killed 
have not been successful. The memorial will be erected in 
the Russian cemetery, where it will be at least protected from 
injuries. 

THE money necessary for sending out M, Wilkitski to make 
pendulum obseivations in Novaya Zemlya has been granted by 
the Russian Geographical Society. He will be accompanied by 
a naturalist, M. A. Grigorieff. 


THE Moscow Society of Naturalists invites those scientific 
bodies which would like to receive, in return for their own 
publications, the series of the Moscow Buéletin, to communicate 
with the Secretary of the Society. 


Rerorts from Bergen, in Norway, seem to indicate that 
another great rush of herring under the west coast may be expected 
this winter, similar to those which have taken place periodically 
during the last two centuries through some unknown canse, The 
two greatest rushes on record were those of 1740 and 1807. 


DURING a hailstorm at Mors, in Denmark, a few days ago, a 
flash of forked lightning—the only one occurring—struck a farm, 
and, having demolished the chimney-stack and made a wreck of 
the loft, descended into the living-rooms on the ground-floor 
below. Here its career appeais to have been most extraordinary ; 
all the plaster aronnd doors and windows having been torn 
down, and the bed-curtains in the bed-rooms rent to pieces. An 
old Dutch clock was smashed into atoms, but a canary and cage 
hanging a few inches from it were quite uninjured. ‘I'he light- 
ning also broke sixty windows and all the mirrors in the 
house. On leaving the rooms it passed clean through the 
door into the yard, where it killed a cat, two fowls, and a pig, 
and then buried itself in the earth. In one of the rooms were 
two women, both of whom were struck to the ground, but 

“neither was injured. 








: 
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THE last two numbers of the Folk-Lore Jourpal (vol. v. Parts 
3 and 4) exhibit very varied fare, and show how this interesting 
Society 1s gradually embracing the whole world. Side by side 
with Miss Courtney’s Cornish folk-lore, we have Mr. Mitchell- 
Linne’s birth, marriage, and death rites of the Chinete, followed 
by the indefatigable Mrs. Muray-Aynosleys account of secular 
and religious dances in Asia and Africa, whith extends over both 
numbers, and m Part 3 1s succeeded by Mr. Clouston’s two 
Pacific folk-tales. Folk-lore amongst the Somalı tribes follows 
that of British Guiana, and 1s succeeded by Cornish, Irish, 
Malay, and North Friesland tales r. Gaster’s paper, in the 
same pait, on the modern origin of fairy-tales, is a very sug- 
gestive one. Its conclusion, after an examination of certain 
examples, which ‘‘can be infinitely multiplied,” 13 ‘that the 
literature of romance and novel, be it a religious 1omance or one 
of chivalry, has passed nowadays to a great extent into the 
literature of fairy-tales, and that, far from being the basis, the 
fairy-tales are the top of the pyramid formed by the lore of the 
people. They are the outcome of a long /iterary influence, as 
well as an oral one, which was exercised upon the mind and 
soul of the people during centuttes.” What may be called the 
editorial matter—the notes, news, &c.—is of the usual varied 
and interesting character. 


Sir D. Satomon’s httle work on accumulators, issued by 
Messrs. Whittaker and Co., has passed rapidly through two 
editions. A third and much improved edition, with many 
illustrations in the text, will be ready shortly. ee 


* 


We have received the first instalment of what promises to be 
an important buok, ‘Die Elektricitat des Himmels und’ der 
Erde,” by Dr. Alfred Ritter von Urbanitzky. The complete 
work will contain about 4oo illustrations, including several 
coloured plates. The publisher is A. Hartleben, Vienna. 


We have received the first number of the American Journal 
of Psychology, edited by Prof. G. S. Hall. The object of 
this periodical, as the editor explains, is to record psychological 
work of a scientific, as distinct from a speculative, character. 
The present number contains, besides reviews and notes, articles 
on the following subjects: the variations of the normal knee- 
jerk and their relation to the activity of the central nervous 
system, by Dr. W. P. Lombaid ; dermal sensitiveness to gradual 
pressure-changes, by Prof. G. S. Hall and Mr. Y. Motoro; a 
method for the experimental determination of the horopter, by 
Christine Ladd-Franklin ; and the psycho-physic law and star 
magnitudes, by Dr. J. Jastrow. 


Sıx Bulletins of the United States Geolegical Survey, Nos. 
34~39, hnve been sent to us, The subjects are: on the 
relation of the Laramie Molluscan fauna to that of the 
succeeding fresh-water Eocene and other groups, by Dr. C. A. 
White; physical properties of the iron-carburets, by Mr. C. 
Barus and Mr. V. Strouhal; the subsidence of fine solid 
particles in liquids, by Mr. C. Barus; types of the Laramie 
flora, by Mr. L. F. Ward; peridotite of Elliott County, Ken- 
tucky, by Mr. J. S. Diller; and the upper beaches and deltas of 
the glacial Lake Agassiz, by Mr. W. Upham. 


In a paper which has just been reprinted from the Transac- 
tions of the New York Academy of Sciences, Mr. J. S. Newberry 
maintains that the decorative ideas expressed in the monuments 
of the ancient inhabitants of Central America have a close 
resemblance to the carvings executed by the Indians of the 
north-western coast of America, and by the people of the 
Pacific Islands. “fence,” says Mr. Newberry, “I am inclined 
to believe, as has been suggested by Baldwin, that the seeds of 
this ancient civilization were brought from the East Indian 
Archipelago from island to island across the Pacific, and that 
finally reaching our continent, and prevented by the great and 
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continuous chain. of the Cordilleras from futher eastward 
migration, it slowly spread southward to Chil, and northward 
to our western territories.” 


Five yeags ago the increase of wolves in France had become 
so serious that the Government found it navessary to raise the 
awards for killing th®m. In 1882, 423 wolves were killed ; in 
1883, 1316; in 1884, 1035; ın 1885, 900, and in 1886, 760. 
The awards are now 200 francs for the killing of a wolf which 
has attacked human beings; 150 francs for one in young; 100 
francs foi a male wolf, and 40 francs for a cub 


In the current number (vol. i. No. 4) of the Journal of the 
Pekin Oriental Society, the well-known scholar Dr. Edkins 
writes on local value in Chinese arithmetical notation. The 
principle of local value is used in Chinese commerce, strokes 
being used mstead of special symbols for 1, 2, 3, &c, the rela- 
tion of the strokes to each other showing the value of the 
symbol, The abacus, with its upright strings and balls, is only 
a help to calculation, and does not contain any rew principle. 
Dr. Edkins describes calculating slips which have been in use in 
China from the most ancient times. Jt 13 curious to notice that 
the pimciple of local value adopted by the Chinese was from left 
to right as with ourselves. The slips here mentioned, in which local 
value played an 1mpoitant put, had been in use fourteen centuries 
and probably more, when in the fourteenth century the abacus 
was introduced. Dr. Edkins assigns the origin of the principle 
of local value to the Babylonians, for several reasons. The first 

; Chines® example known to us is dated B.c. 542, while ın the 
sixteenth century B.C. the Babylonians could extract the cube 
and square roots of numbers: the Hindoos do not seem to have 
been proficients in mathematics at so early a date as BC 542; 
so that the probability ıs the principle of local value in arith- 
metical notation found its way to China through the Phoenician 
traders. The Chinese, in fact, acquired it where they acquiied a 
knowledge of the clepsydra, the dial, astronomy, and astrology. 


THe creation of provincial museums in Eastern Siberia is 
progressing very favourably. The example given by the 
Minusinsk Museum has been followed at Yeniseisk, and will be 
followed at several othertowns. The Minusinsk Museum has now 
4000 speeimens of plants, 2000 of animals, and 1500 of minerals, 
The anthropological department has numerous models of huts and 
houses of the Russian and native population, The archeological 
collection is especially interesting ; it contains 218 implements 
of the Stone Age, 1260 of the Bronze Age, and 1850 of the Iron 
Age. There is, moreover, a collection of implements used in, 
and produced by, local domestic trades. The whole is described 
in a good catalogife. Last year the Museum was visited by 8000 
persons. 


Two bones which were found some time ago at Pitchery 
Creek, Central Queensland, attracted the attention of several 
persons interested in science. They were lately exhibited at a 
meeting of the Royal Society of New South Wales, and Mr. 
Etheridge explained that they were portions of the vertebral 
column of an extinct reptile, Plesiosaurus. From the transverse 
elongation of the portions preserved, the bones partook more of 
the facies of the Plesiosawi of the Cretaceous group than of 
those found in the Lower Mesozoic deposits. 


Dr. SCHWERIN, who was despatched last year by the Swedish 
Government to the Congo, in order to ascertain whether that 
place was suitable for the establishment of a Swedish colony, 
and to make scientific 1esearches, has returned to Sweden with 
good results. He also reports having made an interesting dis- 
covery at the mouth of the iiver, viz. the maible pillar or padro 
erected here by Diego Cam in 1484, the first Portuguese traveller 
who reached the Congo. The Portuguese were in the habit of 
raising such fadroes, bearing the arms of Portugal, in prominent 
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places on the West Coast of Africa, when taking possession of 
teriitory, and it was known that one had been erected by Cam 
at the mouth of the Congo, but it was believed that ıt had 
been destroyed. However, Dr. Schwerin, having worked out a 
theory of his own, searched for this ancient monument some 
6 miles futher inland than the position indicated on English 
charts, viz. Point Padro, and heie he found it. Dr. Schwerin 
1s prepaiing an exhaustive account of his work on the Congo, at 
the expense of the Swedish Government. 


AN electric railway for the dinner-table is one of the recent 
achievements of Fiench ingenuity (Za Nature, October 29). It 
makes the presence of servants unnecessary. The train, which 
runs on a hne along either side of the table before the diners, 
consists of a platform pivoted on two bogies, one of which carries 
the motor, while the other 1s merely a supporting truck. `The 
expenditure of electric eneigy is but slight, and the train is said 
to be thoroughly under control of the host. 


THERE has been much speculation as to how the ancient 
Egyptians managed to erect their enormous monoliths, sometimes 
100 feet in height and weighing hundreds of tons, An interest- 
ing recent article in the Revue Scientifigue, by M. Arnaudeau, 
offers the explanation that water was employed. Round the 
obelisk, lying horizontally, with the base towards the pedestal, 
was rained a circular inclosure, of height equal to that of the 
monolith, This latter had pieces of wood, or other floats, fitted 
to it, especially at the upper part; so that when water was 
brought into the inclosure, the obelisk rose gradually to the 
vertical. The process may be simply imitated by introducing 
the end of a screw nail into a piece of cork, putting it in a basin, 
and then introducing water. 


THE pulverizing of minerals for analysis often consumes much 
time, requiring, as it does, great care. A mill for the purpose, 
constructed on the model of the wet mill in porcelain work, has 
been recently brought before the Berlin Chemical Society by 
Herr Zulkowsky (Berichte, October 24). The grinding-surfages 
are both agate, and the circular runner, on a vertical axis, has a 
sector cut out of it, and one edge of this rounded. The mill is 
diiven by water-power, a pressure of two to three atmospheres 
being sufficient. 


In a paper on colour-blindness, contributed to vol. v. Part 2, 
of the Proceedings of the Bristol Naturalists’ Society, Prof. W. 
Ramsay suggests that the particular defect which causes colour- 
blindness may lie ın the brain, not in the eye. Certain persons, 
he poits out, are incapable of judging which of two musical 
tones is the higher, even when they are more than an octave 
apart. Yet such persons hear either tone perfectly; the defect 
is not one of deafness. ‘‘It must be concluded,” says Prof. 
Ramsay, ‘‘that in such a case the bram is the defaulter. And 
1t may equally well be the case that the inability to perceive 
certain colours is not due to a defect in the instrument of sight 
~-the eye, but to the power of interpreting the impressions con- 
veyed to the brain by the optic nerve. If this is the case, the 
problem is no longer a physical one: it falls among those with 
which the mental physiologist has to deal.” 


A SUPPLEMENTARY mail has just arrived from Iceland, from 
which we leam that in spite of the ice which has blockaded the 
eastern and northern shores of the island there has been a good 
summer and autumn inland, and the harvest has been above the 
average. However, on the east coast the ice did not disappear 
till the middle of September, and on the north coast it has not 
remained so long as during this summer since 1846, and even then 
the ice-masses were far smaller than this year. In spite of this the 
weather has been unusually warm inland. Dr. Th. Thoroddsen, 
the well-known Iceland explorer, has been travelling in the 


| north-western peninsula this year. The fisheries have entirely 
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failed this autumn on the north and east coast, on account of the 
drift-ice, but they have been good on the south coast. 


THE additions to the Zoological Society's Gardens during the 
past week include a Mongoz Lemur (Lemur mongoz 6 ), an Olive- 
gray Lemur (Hafalemur olivaceus) from Madagascar, presented 
by Capt. J. Bonnerville; an Anubis Baboon (Cynocephalus 
anubis); an Angolan Vulture (Gyfohierax angolensis) from 
West Africa, presented by Capt. Augustus Kent; a Peregrine 
Falcon (Falco peregrinus), European, presented by Mr. J. G. 
Keulemans ; a Scops Owl (Scops ——) from Balteitan, 
Himalayas, presented by Mr. John H. Leech, F.Z,S.; two 
Rough-scaled Zonures (Zonurus cordylus) from Robben Island, 
South Africa, presented by Mr. W. K. Sibley. 








OUR ASTRONOMICAL COLUMN, 


THE ASTRONOMICAL SOCIETY OF FRANCE,—The science of 
astronomy has become so increasingly popular in Fiance within 
the last few years, and Frenchmen have done so much to aid 
its progress that there is ground for wonder that hitherto there 
has been no Society in Fiance explicitly devoted to its interests. 
Such a Society, on lines very similar to those of our own Royal 
Astronomical Society, has at length been founded, and its first 
meeting was held on October 12, M. Camille Flammarion, the 
President, being in the chair, MM. Paul and Prosper Henry, 
General Parmentier, and M. E. L. Tronvelot are the Vice- 
Presidents; and MM. Gérigny and Gunziger the Secretaries ; 
whilst Dr. Lescarbault, M. G. Secretan, and M. Ch. Trépied 
are amongst the members of Council. At the first meeting, M. 
Trouvelot read a paper on a remarkable double shadow of the 
first satellite of Jupiter, observed by him in 1877 when at Cam- 
bridge, U.S. ; and M. Ch. Mousette exhibited a fine photograph 
of a sunspot, and some large-scale photographs of portions of the 
solar spectrum. 

THE Lick OssERVATORY.—The Sidereal Messenger for the 
current month states that Mr. E. E. Barnard, of Nashville, 
Tenn., and Mr. J. M. Schaeberle, of the Ann Arbor Observa- 
tory, both well known for thear cometary discoveries, have been 
appointed as astronomers at this Obsei vatory. 


‘ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 NOVEMBER 20-26. 
( FOR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 





At Greenwich on November 20 


Sun rises, 7h. 29m. ; souths, 11h. 45m. 44 8s. ; sets, 16h, 3m. : 
right asc. on meridian, 15h. 42'4m. ; decl 19° 42' S. 
Sidereal Time at Sunset, 204, om. 

Moon (at Fist Quarter November 22, 11h.) rises, 12h. 15m. ; 
souths, 16h. 43m. ; sets, 21h. 18m. : right atc. on mendian, 
20h. 41‘om. ; decl. 17° 52’ S. 

Right asc. and dechnanon 


Planet, Rises Southe, Sets. on meridian, 

à bh. mi h. m. h m h m 

Mercury.. 6 48 ... IT 22 .. I5 56... 15 185... 16 568 
Venus... 3 I. 8 48 .. 14 35 . 12 44'5 ... 3225. 
Mars ow I 6... 735 4.14 4 II 30°9 5 IN, 
Jupiter... 6 34 .. II I0 15 46...15 67 .. 16 36S. 
Saturn .., 20 53%... 4 40 12 27 .. 8 367% 19 ON, 
Uranus... 3 27.. 9 2 . 14 37... 12 582... 5 31S 
Neptune. 16 8 .. 23 49... 7 30” 3.474... 1 ION 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 
Ocexltations of Stars by the Moon (visible at Greenwich). 


Corresponding 
angles from ver- 


Nov. Star. Mag Disap. Reap tex to mght for 
inverted image. 
h m. h m. o o 
20 ... B.A.C, 7202 ... 6 ... 1646.. 18 2 ... 124 279 
20 .. B.A.C. 7209 ... 6} ... 17 35 . I8 32 ... 159 259 
20 ... I9 Capricorni .. 6 ... 20 30 . 21 30 .. II4 347 











Nov, h 

21 a.. L « Mercury at least distance from the Sun. 
21... 6... Neptune in opposition to the Sun, 

24... IO .. Venus in conjunction with and 1° 6’ north 

of Uranus. 
26 e 23 .. Mercury stationary, è 
Variable Stars, š 
Star. RA. Decl. e 
h m, ‘ h. m 
U Cephei .. .. 0 52°3 81 16 N Noy. 22, 1 48 
RaArietis .. 4. 2 9'7 . 24 32N no 25; m 
A Taun". a o 3544. 20N... $ 25, 540m 
U Ophbiuchı .. ... 17 10'8 ., I 2O8N..., 4, 22, 527m 
and at intervals of ae 8 
Blyre... .. o. 18 45°9... 33 14 N. ... Nov, 22, om 
n Aguile 4... 19 Re we O4ZN. 1. 5, 24,22 oM, 
S Sagitte ... .. 19 50°9...16 20N,.. 4, 22,19 Om 
» 25,19 Off 
3 Cephei 22 25°0..57 50N,... 4, 20,21 OM 
Af magnifies maximum ; 7 minimum, 
Meteor Showers, 
RA, Decl. 
The Andromedes . 24 44. N Very slow; with 
trains. 

Near u Urs Majoris. 155 40 N, Swift ; streaks, 





GEOGRAPHICAL NOTES, 


THE Owen Stanley Range of New Guinea, which hag been 
so long known at a distance, has at last been ascended. MraE. 
Ui, Martin, of Queensland, in August last, reached the summit 
of the range, which he found to be 13,205 feet high. He reports 
the north side of the range tu be a paradıse with great tree-ferns, 
palms, and other magnificent tropical vegetation. Mr. W. R. 
Cuthbertson, the leader of the Australian Geographical Society’s 
Expedition, started for Port Moresby on July 20 last, with Mr. G., 
Hunter asinterpreter. Mr. Cuthbertson has not yet succeeded in 
ascending to the highest point of the Owen Stanley Range, as 
he intended, but ascended Mount O’Bree, 10,240 feet. 


In No. x1. of Petermann’s Atittelungen, Dr. Paulitschke de- 
scribes Captain Stuart King’s journey into the country of the 
Eyssa and Gadaburss: Somali, some yo miles-to the south of 
Zeyla, ım 1886. The paper is accompanied by a map. Dr. von 
Jhering and P. Langhans conclude their long and elaboiate 
memoir onthe southein colonial iegion of Rio Grande do Sul. 
Dr. Hans Schinz, who has been so long in the Lake Ngami 
region, criticizes severely Mr, Faum’s narrative of his journey 
to the Kalahari Desert, the conclusion being very adverse to 
the trustworthiness of Mr. Farini’s narrative. Perhaps the most 
important contubution to this number is a beautiful map of the 
Russo Afghan frontier 1egion, based upon the work of Colonel 
Holdich’s Commission. It is remarkable that while Colonel 
Holdich’s werk is carefully locked up in tht India Office as 
“ confidential,” so far as English geographers are concerned, 1t 
should be accessible to the geographeis of other countries. 


HERR Krause has returned to the German settlement of 
Togo, on the Gold Coast, from his journey from Salaga through 
Dahomey. He has collected from 600 to specimens of 
plants and seeds, a large number of insects, and numerous 
specimens of prehistoric articles found between Mosi and 
Timbuktu, 


THE principal paper in the third part of this year’s Bulletin 
of the Paris Geogiaphical Society is an account of a journey 
made in 1881 by Count de Chavagnac, fiom Fez to Morocco, 
north-east to Mekenessa, and eastwaids across the numerous 
wadis that run south into Wed Mellouja, and as far as Ajda. 
There 1s also a paper containing a good deal of useful informa- 
tion, and accompanied by an excellent map, on the ports of 
Tonquin, by M. J. Renaud, M. Datieun de Rhins concludes 
his useful summary of our knowledge of Eastern Tibet. 


THE seasion of the Royal Geogiaphical Society began on 
Monday, with a paper on Siam, by Mr. J. McCarthy, Super- 
intendent of Surveys in Siam. Mr. McCarthy has been at work 
for seven years on the survey of Siam, and some of the results 
he described in his paper, and embodied in the map by which 
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it was illustrated After mdicating the position of Siam in the 
Malay Peninsula, the author went on to say that on the west 1s 
a chain of mountains which 1uns in an unbroken range to 
Singapore. the southemmost limit of the Malay Peninsula; 
some of its peaks between Burmah and Siam rise to a height of 
7000 feet, while one peak in the Malay Peninsula reaches 8009 
feet. On the east eheie is another range of mountains which 
forms the grand watershed of all the rivers that flow into the 
Gulf of Tonquin and Chinese Sea on the one hand, and the 
Memam Kong on the other. There are peaks in this range 
that reach even geoo feet above mean sea-level, Besides these 
ranges there is another which breaks away from the western 
range hom a point north-east of Chingmai, and forms the water- 
shed between the Metnam and Meinam Kong valleys, In this 
range, at the source of theeastern branch of the Meinan, are 
famous salt-wells. The salt 1s procured at depths varying from 
35-45 feet—in these land-locked countries as valuable as money. 
The greater part of the valley of the Meinam Kong and the Mer- 
nam is flat, diversified by isolated hills, and broken and jagged 
ridges of limestone mountains. The most important river, 
though not the largest, 1» the Meinam Chau Phraya. It 1s the 
Nue of Siam, a good rice harvest very much depending on 
whether the tive: overflows its banks or not. The castein 
branch of the 1iver is specially known for the numerous croco- 
diles which yeatly cany off some victims Two other rivers 
converge towards the Memam, the Me: Klong and Bang Pla- 
Kong. Au these rivers me connected by canals, rendering 
communication easier in a country where roads are conspicuous 
by their absence. The Memam Kong 1s the largest mver, and 
flows through the northern and eastern parts of the kingdom, 
receiving the waters of many large affluents ; but the channel of 
this mighty rive: is so blocked with lage rocks and cataracts, 
that‘its havigation is veiy difficult, and in some parts impossible 
even foi native craft. Mr, McCarthy then went on to describe 
some of his ourncys in detail, especially the one to the north- 
east frontier, which led him through scenes of surpassing beauty, 
and dwing which he opened up much new ground. 


THE Arctic land seen by Sanmkof eighty years ago has been 
seen again by the Expedition of MM. Bunge and Toll from the 
northern extremity of the Kotelnyi Island. The Great and Small 
Liakhov Islands, the Thadeus Island, and New Stberia have also 
been visited by the Expedition, which has returned with rich 
zoolegical, botanical, and geological collections, Throughout 
the summer of 1886 the ice on the Siberian coast did not move 
from the shores, and the hunters said that the sea had not been 
clear fiom ice since the Vega Expedition. 





METEOROLOGICAL NOTES. 


WE have lately been subjected to a series of storms which fortu- 
nately in the British Islands is not of very common occurrence. 
The storm of October 30, which was noticed in NATURE a few 
days after its occurrence, had scarcely left our shores before a 
fresh disturbance was approaching us from off the Atlantic, and 
by'the evening of Monday, the 31st, another gale was blowing 
in Ireland, and during the night this storm extended to all parts 
of the British Islands. The central area of low barometer 
readings, which primarily occasioned the renewal of disturbed 
weather, kept to the westward of our coasts, but the Daily 
Weather Chart of November 1 shows that two secondary dis- 
turbances had been formed, one having Its centre in the St 
George’s Channel, and the other over the Bay of Biscay. The 
very severe gale experienced in the south-west and west of 
England on November r was due to the former of these, the 
stom area passing during the day slowly up the Irish Sea. The 
fall of the barometer for this gale amounted to 1‘o2 in. at 
Pembroke in fourteen hours, from 6 p m. 31st to 8 am. rst; 
and at Lyme Regis the wind attained the velocity of 83 miles 
an hour between 7 and 8 o'clock in the moining, Another 
disturbance skirted to the westward of Ireland on the evening of 
the 2nd, and dming the following day, causing southerly gales 
in many parts of the country, the barometer standing below 
29 inches over the whole of the United Kingdom, On the 
evening of the 3rd another subsidiary was formed in the Irish 
Sea, and subsequently passed over the north of England, causing 
gales and disturbed weather in paits adjacent to its path, 
Before the expiration of the week a fresh disturbance was shown 
in the west, and on Saturday, the 5th, the barometer was again 
falling : the force of the wind, however, was not severe, althongh 





it blew a fresh gale in places, It will be seen from this notice 
that no fewer than five distinct storms were experienced in 
seven days, and in each case the wind was accompanied by 
heavy rain. 


Ture Meteorological Council have published Pait I. of the 
“ IIourly Readings” for 1885 (January to March) made at their 
self-recording observatories, together with the dady means, 
daly maxim and minima, and the daily range for pressure and 
temperature. Hourly values have now been issued in either 
lithozraphed or printed form since 1874, and afford valuable 
data for discussion in varous ways, although the hourly means 
are not calculated, Corrections are given for reducing the 
barometric observations to mean sea-level. In connection with 
these observations it may be mentioned that the Meteorological 
Institute of the Netherlands lately published an interesting paper 
by M. Schokker on atmospheric disturbances studied by medns 
of the Aonily readings issued by the Meteorological Office and 
elsewhere ; he traced on charts the positions of depressions for 
various hours, and showed that many phenomena which are 
clearly traceable from hourly observations are entirely lost sigh 
of on charts giving only one or two hours a day. He also’ 
quoted instances where timely warning of storms could have 
been given, which were not possible from the usual observations 
received by telegraph. 


Tue Hydrographic Office of the United States calls special 
attention to a new form for reports of storms, fog, 1ce, and dere- 
liets, issued for the use of trans-Atlantic steamers. This form 1e- 
places those hitherto issued by that Office and the Signal Service, 
and the isformation thus collected is immediately utilized ın 
preparing the telegrams sent daily to France by the United Statés 
Signal Service for the benefit of westward-bound vessels. Captains 
of trans-Atlantic steamships are requested, in the interest of naviga- 
tion, to send in prompt and complete reports. No doubt British 
ship owners will instruct their officers to co-operate in this 
enterprising experiment, as this country has at least equa 
interest with others in the safety of Atlantic navigation, 


A DISCUSSION on the distmbution of cloud over the eastern 
part of the North Atlantic, by Dr. W. Koppen, will be found 
in the Annalen der Hydrographie und Maritimen Meteorologie 
for October. The author points out that the cloud-conditions 
over the Atlantic are now fairly well known from the publica- 
tions of the Meteorological Office (Captain Toynbee’s great 
work for mne 10° squares), and the six 10° squares dis- 
cussed by the Deutsche Seewaite. Dr. Koppen gives a table 
showing the mean monthly cloud from 20%-50° N. and fiom 
10°™—40° W., and the number of observations used, for every 
5°, showing that, with regard to longitude, in the months Janu- 
ary to April the cloud decreases north of 10° N. as we approach 
the shores of Africa and Europe, while in the other months this 
does not hold good South of the equatorial calm-belt, May 
has the least cloud towards the east of the district, and in the 
months September to Febuary the least cloud is towards the 
west. The differences of the amount of cloud with regard to 
latitude are much more decided, and these changes are shown 
on a map of equal lines of mean cloud, on the same plan as was 
adopted by the author in his discussion of the rainfall (NATURE, . 
vol. xxxvi, p. 617). He also compares the cloud and rainfall 
curves for the yearly period, and draws attention to their marked 
difference m the zone of 15°-27° N. lat. While the tropical 
summe: rams cease between 15° and 20° N., the summer maxi- 
mum of cloud extends as far as 25° N. In the same way the 
winter maximum of cloud a extends southwards to 25° N., 
while the rain extends to 17° N. In these latitudes the mmi- 
mum of cloud falls in the autumn, and the minimum of rain in 
sprinz. Only from 15°-17° to the southwards is the amount of 
cloud in spring less than ia autumn, while northwards of 27° N. 
both minima coincide in the late summer season. Between 15° 
and 20° N. the end of the long dry season, lasting from Febru- 
ary to June, 1s very cloudy. The author also compares his 
cloud-results with those obtained by M, Teisserenc de Bort from 
independent data (NATURE, vol. xxxvi. p. 15), and on the whole 
expresses himself satisfied at the agreement between the two 
investigations. 


WE have the pleasuie of recording the commencement of the 
publication of meteorological observations in the Boletin de 
Estadistica of Puebla (Mexico). Observations taken three times 
a day are published for several stations, and monthly means for 
several others. The stations are generally at gréat altitudes, 
above the sea. 
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PART 2, vol. iv. of the Indian Meteorological] Memoirs con- 
tains a very lucid discussion of the disastious storm which visited 
Orissa in September 1885, and whose centie was at False Point 
on the 22nd, drawn up by Prof. A Pedler. ‘his storm is of 
considerable meteorological interest from several points of view : 
viz. the rapidity of its formation ; its smallness, the diameter at 
the part of greatest wind-force bemg only from 309 to 200 miles ; 
its enormous fierceness ; particularly as ıt approached the land ; and 
the decided indraught towards the centre as opposed to the 
circular theory ; the extraordinary low reading of the barometer, 
27'135 inches, being recorded at False Point at 6h. 30m a.m. of 
the 22nd. The reading at 8h. p.m. of the 21st was 29°622 
inches, thus giving a fall of 2'487 inches in 104 hours. This is the 
lowest pressure ever recorded in a storm in the Bay of Bengal, 
and in fact 1s the lowest on 1ecord for any part of the world, 


Tue Journal of the Scottish Meteorological Society for the 
year 1886 contains a large amount of useful information, and 
testifies to increased activity, both observational and experi- 
mental. Among the various papers, all of which are of the 
highest importance, may be specially mentioned, (1) an address 
by the Hon R. Abercromby on the modern developments of 
cloud knowledze (see NATURE, vol. xxxv. p. 575); (2) discus- 
sions on the winds and rainfall of Ben Nevis, and on a pecu- 
harity of the cyclonic winds of the mountain, which has an 
important bearing upon weather forecasting, viz the outflow of 
the wind from the cyclone when the centre is north or east of , 
Ben Nevis towards an anticyclone or area of high pressure | 
somewhere in an opposite direction. The prevalent wind on į 
the Ben is north, while south-east and west-south-west are 
secondary points of maxima. Compared with the winds of ! 
other stations in the north of Scotland and Ireland, the wind | 
curve is quite different The year divides about equally into 
cyclonic and non-cyclonic periods. The most frequent cyclonic 
wind is south-west ; next to this comes north, apparently due to 
the cyclones passing to the north of Ben Nevis. The relative 
frequency of the winds in non-cyclonic periods is quite different : 
while north still retains its place as a maximum point, the most 
frequent wind 1s south-east. In the curve for the whole year 
tha west-soath-west winds are chiefly due to cyclonic winds, 
south-east to non-cyclonic, and north to both systems. In both 
systems the north-west wind is wettest while it blows, and the 
east is driest. The south-east winds, which are generally west 
at low levels, are the driest on Ben Nevis, with the exception of 
the east winds. The total amount of precipitation for the year 
was nearly 108 inches; the wettest month was November, 
146 inches ; and the driest February, 2'8 inches. The journal 
also contains an interesting account of the biological work of 
the Scottish Marine Station, and the results of observations at 
the Northern Lighthouse Staion, at the stations connected with 
the Medical Department, including observations ın Iceland, 
Faroe, and Uruguay, and at fifty-five stations established by the 
Scottish Meteorological Society, and well distubuted over the 
country. 








GEMS AND ORNAMENTAL STONES OF THE 
UNITED STATES. 
ON 


Saturday, October 22, an evening Jecture on this subject 

was delivered by Dr. A. E. Foote, of Philadelphia, 1a the 
Trophy Hall of the American Exhibition. The speaker was 
introduced by Mr. F. W. Rudler, the President of the Geologists’ 
Association. 

Dr. Foote remaiked that hitherto mining for gems in the 
United States had been of a very desultory character, being 
puncipally carried on in connection with mica and othcr mines. 
‘The emerald and Hiddenite mines of North Carolina and the 
tom malme mines of Maine are the only ones which have been 
worked systematically, The gems peculiar to America are 
chlorasirolite, sonochlorete, and Hiddentte, Chlorastrohie, or 
gen star-stone, was discovered by Prof. J. D. Whitney, of the 

nited States Geological Survey, about forty yeus ago. The 
only place where it is found 15 Isle Royale, Lake Superior. The 
island, belonging to the State of Michigan, forty miles long and 





five miles wide, and about twenty miles from the mainland, is 
composed of amygdaloidal trap, ın the almond-shaped cavities 
of which the gem principally occurs. This green stone has a 
radiating structure, and shows a beautiful chafoyance similar to 
*cat’s-eye and other fibrous mineral: 





Zonochlorite is a green-banded stone, simi to chlotastrolite 
in composition, discovered by Dr. Foote at Neepigon Bay 
on the north shore of Lake Superior. The full description was 
published m the Transactions of the American Association for 
the Advancement of Science in 1872. Its hardness#is about 7 ; 
it takes a very high polish, and if ıt could be found in sufficient 
quantities would undoubtedly be extensivelysed. 

Middentte is a green variety of the well-known species spodu- 
mene. A yellow variety from Brazil has been cut as a gein for 
many yems. The green variety has been known for about seven 
yems, and 1s fally as beautiful, and valued fs highly, as the 
diamond, It occurs in connection*with emeralds in North 
Carolina. Of gold guarts about £28,000 worth is sold annually. 
Most of this comes from California, where it is not only used as 
a gem, but in the manufacture of various ornaments. 

Although the flexible sandstone, the reputed gangue of the 
diamond in Brazil, is found in mountain masses in North 
Carolina and other States, no very large diamonds have as yet 
been discovered. Many small ones are recorded from Califorma, 
North Carolina, Virginia, and elsewhere. The laigest was 
found at Manchester, near Richmond, Virginia, and weighed 
233 carats in the rough and rr} carats cut. Prof, Whitney 
states that the largest found in California was 7} carats. Rubies 
and sapphites have been found in the rock in the corundum 
mines of Noith Carolina, and Mr. C. S Bement has an uneut 
green one in his collection that would give 80 to 100 carats’ 
worth of good stones, one of which would probably weigh 
20 carats. The laigest red and blue crystal weighs 312 pounds, 
and belongs to Amherst College. The best sapphires are found 
ın the placer mimes of Montana. Asteriated corundums are 
found in Pennsylvania and elsewhere ` 

About £2200 worth of quartz or rock crystal 1s mined annually. 
The best localities are Hot Springs (Arkansas), North Carolina, 
New York, and Virgima. A portion of a mass that must bave 
weighed over 40 pounds was recently received from Alaska, that 
cut a hand-glass 3 inches by 5. Rock crystal 1s frequently dug up 
in the prehistoric mounds, and was used by the medicine-men 
and others for telling fatue events. Amethysts are found in 
very fine specimens in Pennsylvania, Georgia, Texas, and the 
Lake Superior region. From the latter region they are very 
remarkably lined, some specimens showing ‘‘ phantom crystals” 
equal to the Hungarian. Near the Yellowstone National Park 
and in the chalcedony forests of Arizona are tree-trunks, some 
of which are 100 feet long, mineralized by the action of silicated 
waters, Some of these trees are still standing upright, others, 
having fallen, bridge deep chasms. The once hollow cavities 
of some are lined with amethyst, others with agate. The 
Arizona agatized or jasperized wood shows the most beautiful 
variety of colours of any petrified wood in the world. Probably 
the most remarkable locality anywheie for smoky quartz, or 
cairngorm stone, 1s Pike’s Peak, Colorado. Here it 1s found ina 
graphic granite associated with Amazon stone, which also makes 
a very beautiful green ornamental stone. The rutilated quartz, or 
Cupid’s arrows, 1s found in remarkably fine specimens in North 
Carolina, Perhaps the most remarkable masr i one 7 inches by 
3h, now in the collection of the Academy of Natural Sciences 
of Philadelphia, The crystals of rutile are about the size of 
knitting-needles. Some of the North Catolina rutile has been 
cut, furnishing brilliant gems, closely resembling carbonado, The 
iutile, geniculated till it forms a perfect circle or 1osette, from 
Magnet Cove, Arkansas, 1s often mounted and worn as a gem. 
While opals are found at many places in the United States, they 
do not rival those of Queretaio in Mexico. Here are found not 
only the ‘milky opals that gleam hhe sullen fires in a pallid 
mist,” but fire opals and almost every other variety known. 
Rhodonite, in specimens suitable for polishing. 1s found in Massa- 
chusetts and New Jersey. At the latter locality were obtained 
the finest crystals ever seen The garnets from New Mexico 
and Arizona are superior to the “Cape rubies” from South 
Afnea: and fiom Alaska the most beautiful crystals ever seen, in 
a setting of gray mica schist, have recently been obtamed. 

The New Mexican turquoise 15 mined to the value of abont 
£700 annually, It has 1ecently been described very fully by 
Prof. Clarke, Cuator of the Mineralogical Department of the 
National Museum, and is especially interesting as being the 
material from which the ‘‘chalchihuitlx.” or most sacred 
images of the Aztecs, were made. The Indians still regard ıt as 
a lucky stone 

Labradorite, lately so popular for gems and ornamental stones, 
1s found in many localities. The tourmalines of Maine are 
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probably the finest in the world. Here are found the Oriental 
sapphue, 1uby, amd emerald, ın perfection. 
Topaz has recently been found at Pike’s Peak, Colorado, in 


large quantity. Some masses weighed 2 pounds each ; and very 
fine clear white stones have been cut, weighing from 125 to 
193 carats. @ 


Among oinamental stones should be mentioned a very beauti- 
ful variety of serpgm@ine from Maryland, called verd antique, 
which is bemg largely used ın the interior decorations of the 
Philadelphia Court House. Another variety, resembling jade, is 
the green williamsite from Pennsylvania. Alabaster of varous 
colours abounds i many localities ; and marbles, some as beaut- 
ful as the Mexican onyx, are found in neaily every State. The 
malachite and azurite, jet, and many other gems of minor im- 
portance were briefly described. 





THE OCTOBER METEOR-SHOWER OF 1887. 


T HE ‘display of Orionids has been recently observed at this 

station with greater success than has attended my efforts 
in any previous year, ‘This shower has not, perhaps, exhibited 
such richness as it did in 1877, but the present occasion has 
been more favourable as regards the conditions ; the moon being 
absent from the morning sky, and a period of tolerably clear 
weather occurring just at the important time. 

In all, Inumbered ninety Orionids between October 11 and 24, 
and the 1adiant-point during this period exhibited a station 
position amongst the stars. The shower has this year met wi 
rather a formidable rival in a bright display of forty-five meteors 
from a radiant at 40° + 20° close to e Anetis. I have witnessed 
the latter stream in several preceding years, though not in such 
conspiquons strength, and have particularly referred to it in the 
Monthly Notices, vol. xuv., pp. 24-26, as furnishing many bright 
fireballs at this season. 

It will be convenient to arrange my new observations in a 
tabular form .— 


Period of Real 





1687 Observation. Dura- Meteors Radiant of 
Oct. b. h tion seen. Orionids. Arietids. Oromds 

Ir z to 124 4h 30 I 2 

12 » 124 4 31 2 I o ` 
13 IO ,, I2 2 16 I I tH 
14 94 5, m 7 75 I to 

E mo 7 ot 436 
17 8 ,, 12h 4k 2 3 3 90° + 15° 
19 I3 „I5 14 19 I0 — gof + 154° 
20 IO 4, 154 54 6I 22 9 go + 4y 
21 9 5) 16 64 76 23 7 98 + 14 
23 12k n I4 $i 13 I 3 Bie ws 
24 12 4, 144 2} 23 9 2 9 + 16° 
11 nights 46} 459 90 45 9P + 15°. 


The 16th and 22nd were overcast, and on the 19th and 23rd 
the observations were much obstructed by clouds. Itis note- 
worthy that I only recorded one Orionid on October 14 during a 
watch of seven hours, though on the following night this shower 
supplied seventeen meteors. 

he radiant-point of the October meteors has long been 
accurately known. Prof. A. S. Herschel observed it with great 
precision on October 18, 1864, and October 20, 1865, and 
found the centre at 90° + 16°, and 90° + 15° respectively, in 
those years All the best of later determinations have agieed 
closely with these results, and ıt will be noticed that my value 
for the present year, as given above, is nearly identical with them. 
In further confirmation I may mention that Mr. David Booth, 
of Leeds, observed more than sixty shooting-stars during a watch 
of five hours, from 1ogh. to 15$h. on the night of October 20 
last, and saw twenty-four Orionids which gave a sharply-defined 
radiant at 90° + 16°, 

One of the principal objects of my late observations was to 
ascertain whether the radiant centre of this stream showed any 
displacement of position on successive nights, and similar to that 
affecting the Perseids of August—a peculiarity which I first 
pointed out in NATURE, vol. xvi. p. 362. But the radiant of 
the Onionids has (when the small, unavoidable errors of observa- 
tion are allowed for) quite failed to exhibit any change of place 
relatively to the contiguous stars. It appeared to maintain an 
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absolutely persistent position 1° north of the star ẹ Orionis, My 
observation on October 15 placed it at 91° + 16°, and nme nights 
later, viz. on October 24, I found the meteors were radiating 
from exactly the same focus. In 1877 and 1879, October 15 
derived the radiant at 92° + 15° and 93° + 17°, and in 1878, 
October 22, I fixed it at 92° + 14% A companson of all these 
values renders it sufficieatly obvious that there is no visible 
displacement ın the position of the Orionid radiant du its 
active display from October 11 to October 24. And there is a 
high degree of probability that the point is stationary during the 
whole period of the shower’s sustenance from about October 9 
to October 29 ; but I have never secured many paths and been 
enabled to get a good radiant near the limiting epochs of its 
display, when it is extremely feeble. 

Mr. Booth, at Leeds, has been carefully observing numbers of 
meteors during the past.few months, and a searching comparison 
of his results with those obtained at Bristol during the progress 
of the Oronid shower has shown that several of the same 
meteors were observed at both stations, Three of these are 
typical members of the October display, whilst three others had 
their origin ın the minor systems which are so pleatifuly dis- 
tributed over the sky at this season of the year, The computed 
heights and pəths of these six meteors are :— 


Date Hour Height Height Length Radiant Inclination 
1887 G. A } atappear- at disap- of real point. tr horizon. 
Oct h m Mag. ance. pearance, path o o 

13 I025 1-2 69 50 26 73+6I 48 
13 If 25 2-4 70 42 37 127+83 49 
14 12 5h 4-5 64 40 26 355+36 674 
15 14 484 14-3 89 ôr 39 B7+15 46 
20 Il 45 4-4 106 go 34 «0-87 4-21 284 
20 1255  I=-If 92 53 Joh 87+1I34 33% 


The three last in the list were Orionids, and they appear to 
have been observed at somewhat greater elevations in the atmo- 
sphere than is usual. The 4th magnitude meteor of October 20, 
11h. 45m., was no less than 106 miles high at its first appearance, 
over a point near Eversham, Kent, and the two observations are 
in perfect agreement in indicating these figures. The mean of 
the three Orionids gives 96 miles for the beginning points and 
68 for the ending, and the average radiant comes out at 
87°+ 16°, which is 3° or 4° west of the usual position. But the 
average values deduced from so small a number of instances 
cannot have much weight as indicating accurately either the 
heights or radiant of the general body of the meteors forming 
this notable group. 

The Arietids, which have developed into an important shower 
this year, traverse their paths with medium speed, and are rather 
conspicuous meteors, without trains or streaks except in excep- 
tional cases. As to the Orionids, they move swiftly, and are 
accompanied in almost every instance with streaks. The latter 
will sometimes brighten up considerably after the nuclei of the 
meteors have died away. The more brilliant Orionids are fine 
flashing meteors, leaving streaks which are occasionally very 
durable. 

The contemporary showers of the October epoch, though 
extremely abundant, are not marked by special activity, except 
perhaps in the case of the Arietids, already referred to. This 
year the following have been the best of the minor streams :— 


Date. Radiant. Meteors, Appearance 
[e] o 
October 14~15 25 +44 I0 Slow, faint. 
yy  I4-2I 544-71 12 Swift. 
2  I4o2I 105 +22 12 Very swift, streaks, 
yy 2021 125 +4 7 Very swift, streaks 
» «1423 135+6 II Swift. 
» 12-20 3112+77 8 Swift. 


Of these the most pronounced is at 105° + 22°, near 8 
Geminorum, which I also observed in 1877 and 1879, It has 
also been recorded as a prominent stream by Zeziol: and others, 
and 1s identical with the Gemellds of Mr. Greg’s catalogue 
(1876). Itis chiefly a mormng shower ; its meteors are olten 
bulliant, and regularly display the phosphorescent streaks which 
form so characteristic a feature of the Perseids, Orionids, and 
Leonids. The shower in the head of Ursa Major at 135° + 68° 
is also an active one at this epoch; I saw it in 1877 at 
133° + 68°, October 2-19, and these appear to be the only two 
observations of it obtained hitherto. W. F. DENNING. 
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ON SOME OF THE AFFINITIES BETWEEN 
THE GANOIDEICHONDROSTEI AND OTHER 
FISHES, 


THE group of Ganoidei Chondrostei has hitheito been regarded 

as one developed during the Iate.t period of the history of 
the eaith. Its structure 1s so different from that of other classes 
of fish that its relationship with them cannot be easily detected. 
The zootomic and embryological works of the last ten years, 
and especially the works of Zalensky in Odessa, Parker in 
London, Davidoff in Munich, and van der Wighe in Holland, 
have brought together many important facts as to the organza- 
tion and development of these interesting animals, but the 1m- 
formation provided by these writers is either fragmentary or not 
full enough, and long study and labour will be required before 
it can be satisfactorily summed up and completed. 

During the last two years I have studied the anatomy of 
Acipenser ruthenus, the commonest representative of the Aci- 

enseridz to be found here ; and although my work is far from 

ing completed I may beg the reader’s attention to some 
interesting facts, which must, [ think, be taken into considera- 
tion by those who try to settle the question as to the relationship 
of the Ganordei Chondroste: to this or to that gioup of fishes. 

We may begin with the teeth of these fishes, as an indication 
of great value, which served to distinguish this group from other 
Ganoidet. Teeth have been found in Polyodon folum, a 
member of the Ganoidei Chondrostei, inhabiting the rivers of 
North America ; ıt has been thought that they might also be 
found in Psephurus gladius of the River Yang-tse-kiang, in 
China ; and Prof, Zalensky has found them in deipfenser ruthenus, 
at the age of fiom three weeks to three months. I have had 
the good fortune to find teeth in almost all the Ganoidei Chon- 
dioste: of the different ages that I have examined, but they were 
palatine teeth, not mandibular or maxillary teeth. I have 
discovered and studied the palatine teeth in a two-months- 
old sterlet ; in an deifenser stellatus of from seven to eight 
months old; in a Scaphirhynchus kaufmannu from Amu- 
Daria of a year old; in a grown Scaphirhynchus fedschenhot 
from Sur-Daria ; and in full-giown Polyaton folium. 

` The relationship of the dimensions of the snout of fish to the age 
at which teeth can be found is very interesting. The long and 
flat snouted Acipenser stellatus has teeth to a more advanced age 
than the short and narrow snonted sterlet; the teeth of a wide- 
snouted Scaphirhynchus not attaining a good development but are 
preserved until maturity ; the spade-snouted Polyodon preseives 
its teeth during the whole of its life In all the other repre- 
sentatives of Acipenser and Scaphirhynchus can be found at 
any stage traces of palatine teeth in the shape of two similar 
prominences, which, by their structure, can be distinguished from 
the surrounding parts of the mouth. 

This dependence of a long preservation of teeth on the de- 
velopment of the snout of Ganoidei Chondrostei, together with 
the geographical distribution of these fish, shows the greatei 
antiquity of the tooth-preserving kinds of Scaphirhynchus and 
Polyodon, than of the Acipenser. Species of one kind, in- 
veer) such widely separated water-reseivoirs as the Aral 
Sea and Mississippi, or the Yang-tse-kiang and the continental 
rivers of North America, must be representatives of very old 
forms, remains of former fauna; their kanng, at a mature age, 
organs that do not serve them, but which merely remain as an 
imheritance from former periods, 1s a confirmation of their sup- 
posed antiquity—a conclusion drawn from zoogeographical 
obsei vations 

The structure aud development of the dorsal shields, which, 
in the case of Acipenseiidee, spread all along the dorsal surface, 
from the back edge of the head down to the dorsal fins, may 
also, I think, help us to discern affinities between Ganoidei 
Chondrostei and other fish. The first to pay attention to these 
shields, and to suppose they were an embryonal dorsal fin, was 
Prof. Zalensky. About Lhe same time Prof. Goethe described 
a similar fin of a six-weeks-old sterlet, hinting, by the way, that 
the dorsal shields might be compared with the dorsal rays of a 
fossil fish, Coelacanthus. I have succeeded in investigating the 
dorsal shields of a two-months-old sterlet, and in making a 
whole series of cross sections, and I have arrived at the con- 
clusion that Zalensky’s and Goethe’s suppositions are fully 
established by facts. Indeed, between the shields spreads a 
membrane, in which can be seen the same horny rays that are 
generally seen in developing fins of fish; right and left of 
each dorsal shield there is a muscle, traces of which can also be 
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found under the shields of grown sterlets, At last, haying 
made cross-sections of oudized dorsal shields of grown sterlets, 
a canal could be peiceived in them. These canals are par- 
ticularly well seen in Scapuurhynchus, as an older and a better 
representative of the original type. 

Kn wing that Dr. Gunther in his excellent book gn ichthyo- 
logy places the Acıpensendæ and Ccelacanthi next to the 
Polypteroidei, I availed myself of the offereof Prof. Bogdanoff, 
Director of the Moscow Museum, and my*teacher, to let me 
examine the only dry specimen of Polypterus senegalensis that 
was in the Museum. Companng the numerous small fins 
spreading all along the back of Polypterus, there being a great 
and wide front bone-ray, and the others being thin and horny, 
I became convinced of their complete similarity to the dorsal 
shields of a young sterlet and to the membranes which connect 
them. 

In the wide bone-ray of Polypterus a ray channel could also 
be discerned, and the rays of the membrane that spreads behind 
the wide ray were also horny, like the rays of the membrane of 
aa embryonal fin of a sterlet. This brought me to the con- 
clusion that the ancestors of both the Acipenseride and the 
Polypteroidei had not only a back fin, but also well developed 
front dorsal fins, with great bone-rays and smaller hoiny rays, 
and were, perhaps, neater to each other than their presept 
descendants, 

A study of other organs, especially those in young Acipen- 
serida and Scaphubynchus, convinces me that there 1s a closer 
relationship between the Ganoidei Chondrostei and the Poly- 
pteroidei than has hitherto been supposed. It is well known 
that the conus arteiiosus of Acipenser is distinguished from the 
same organ of the Polypterus and Lepidosteus by a much 
smaller number of transversal rows of valves. In young sterlets 
I have found, besides developed valves, undeveloped folds lying 
between the valves. In place of such undeveloped val¥es, in 
the case of grown fish, as for example ina specimen of Acipenser 
Auso which I dissected, and which was about ro feet long, 
an unevenness and roughness of surface are noticed. The air- 
bladder, which in Leprdosteus and Polypterns partly resembles 
the lung of Dipnoi, when attentively studied in the Acipensetidec 
does not appear to be so well adapted to its new functions. 
Its coatings include many ramifications of vessels, the histological 
structure of which 1s so similar to the structure of the coatings 
of the digestive organs that rt is much easier to recognize their 
relative layers than in those of other fishes, where the arm- 
bladder is fully adapted to its functions. The ductus pneu- 
maticus, in young sterlets especially, is very wide; a two- 
months-old sterlet has ıt of almost the same width as an ceso- 
phagus, and the food of the small fish, consisting mostly of 
forms of Clalocera and Ostracoda, and als» of statoblasts of 
Polyzoa, especially Alcyonella, fills the cavity of the air-bladder 
hke the cavity of the stomach. 

Though the brain of these fishes has been well investigated, 
yet in its organization one finds much that 1s interesting. Vor 
example, the cerebral hemispheres of the prosencephalon of 
Scaphirhynchus proved to be more similar to the hemispheres of 
Dipnoi and Lepidosteus and Protopterus, than to those of Aci- 
penser. The lateral layers are turned upward, so that the 
upper portion of the hemispheres proved to consist, not of one 
pallium, as in Acipenser, but also of the coating of the cere- 
brum. The epiphysis cerebri, being a changeable organ, proved 
to vary even in the limits of the genus Acipenser. Thus, its front 
end in Acifenser sturto reached as far as the line connecting the 
two lower nostrils, forming an angle of nearly 28° with the 
surface of the brain, whereas in Acipenser ruthenus the epiphysis 
forms an angle of almost 80°, and becomes a much shorter organ, 
In some sterlets the end of the epiphysis cerebri went through 
the cranium, and was only covered by the bone shields of the 
exterior coating. Scaphirhynchus had the epiphysis less change- 
able and more similar to the epiphysis of other Ganoidei and 
Dipnoi. In other respects the brain of Scaphirhynchus also” 
proved to have a closer resemblance to the other Ganoidei than 
to the Acipenser. Thus, its valvula cerebelli and lobi in- 
feriores are more developed than those of a sterlet, and even 
remind one of the brain of Amia and its near relatives Teleostei, 

Notwithstanding the scantiness of the facts stated here, I 
indulge the hope that they may add something to the means at 
our dispost] for the settlement of the relationship between 
Ganoide: Chondroste: and other Ganoidei. 

NICHOLAS ZOGRAFF, 

Moscow, 20/8 September 1878, 
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` SCIENTIFIC SERIALS. 


American Journtl of Mathematics, vol. x. No. 1 (Baltimore : 
Mohns Hopkins University, 1887).—The number opens with the 
oncluding lecture (the 33rd) of Prof. Sylvester’s course on the 
Mheory of recipiocants, in which is investigated the differential 
‘quation of & cubic cuve having a given absolute invariant 
3/T*. A supplemental “lecture” is supplied by the reporter 
‘Mr. Hammond) frorg*the lecturer’s surplus material : this ‘ con- 
«titutes probably the most difficult problem in elimination which 
1as_been effected up to the present time” All admurers of 
Wrof. Sylvester's brilliant genius will be glad to have the fine 
wresentment of hi® features which accompanies this number. 
—Algebraic surfaces of which every plane section is uni- 
sursal in the light of x-dimensional geometry is devoted to a 
moof and to illustiations, by Mr. E IL Moore, Jun., of a 
‘heorem due to Picard, viz. “Les seules surfaces algébriques 
«lont toutes les sections planes sont unicursales sont les surfaces 
wcéglées unicursales et la surface du quatrième degré de Steiner.” 
—Mr, Morgan Jenkins, in a paper on Piof. Cayley’s extension of 
Arbogast’s method of derivations, presents in a simplified form 
«esults pron by the elder mathematician in a memoir printed in 
kthe Phil. Tians. (read December 1860).—Properties of a com- 
piete table of symmetric functions, by Capt. P. A. Macmahon, 
.A., esiablishes some remarkable features of a tabulation set 
poh by Mr. Durfee in vol. v, of the Journal. —Oskar Bolza, in 
is atıcle on binary sextics with lnear transformations into 
Mhemselves, considers those binary sextics which remain un- 
hanged (or are only c ed by a constant factor) for certain 
inear tiansformations of the vauables.—Prof, Cayley follows 
with the sequel to his memoi on the transformation of elliptic 


NATURE 








afunctions (vol. ix.), and Prof, Woolsey Johnson closes the , 


anumber with the symbolic treatment of exact linear differential 
<equationg i 
Bulletin de la Société des Naturalistes de Moscou, 1887, ii.— 


Comparative osteology of the penguins and its bearing upon the | 


classification of birds, by Dr. M. Menzbier (in German ; with a 
plate).—-The Hessian fly, by Prof. K. Lindeman (in German). — 
Chemical composition of the Lipetsk mineral springs, by A. 
Kislakovsky. A series of chemical analyses has been under- 
taken in order to ascertain how far the composition of the 
springs is Hable to undergo changes at different times of the 
year. The admixture of water flowing from sweet springs 
makes the amount of FeCO, to vary from o'o16 to 0'032, and 
fiom 0008 to 0'025 in different springs.—On the increase in 
the number of thunderbolts and its causes, by J. Weinberg (m 
German),—Enumeration of the vascular plants of Caucasus, by 
M. Smirnoff (in Fiench). This fomth paper of the introduc- 
tion which the author has written to precede his enumeration of 
planis discusses the following important subjects: evaporation, 
mits of perennial snow in Caucasia and neighbouring highlands, 
the present and ancient glaciers of Caucasus, and the geology of 
the country since the later Tertiary. The twelve botanical 
regions into which the author divides Caucasia are given with 
short characteristics of their physical features. On the whole the 
paper is a most valuable contribution to the knowledge of 
Caucasus, — List of plants mowing in the province of Tamboff, 
by D. Litvinoff (continued).—Ostorhynchus turca, Steven, an 
enemy of the vine-tiee, by E. Ballion. It has been found at 
Novonosiysk, on the east coast of the Black Sea, and must have 
immigrated fiom Asia Minor and Syria. 





SOCIETIES AND ACADEMIES, 
LONDON. 

Mathematical Society, November 10,—Sir J. Cockle, 
F.R.S., President, in the chair.—Prof. Sylvester, F.R.S., being 
incapacitated by an accident to his leg from attending in person to 
receive the De Moigan Medal, awarded him by the Council inune 
last, deputed Mr, J. Hammond to representhim. The President, 
after a few remarks eulogistic of Prof. Sylvester's numerous dis- 
coveiies, presented the medal to Mr. Hammond, who made a 
felicitous re ane Treasurer (A. B. Kempe, F.R.S.), after 
having read his Report, announced to the meeting that the 
Society’s application to the Privy Council for the grant of a 
charter had failed.—The following were elected to act as the 
Council for the ensuing session :—President: Sir J. Cockle, 
F.R.S. Vice-Presidents: Di. J. W. L. Glaisher, F.R.S., 
Prof. Hart, and Lord Rayleigh, Sec.R.S. Treasurer: Mr. A. 
B. Kempe, F.R.S. Hon. Secs, : Messrs. M. Jenkins and R. 
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Tucker, Other Members: Messrs. A. Buchheim, E. B. Elliott, 
A. G. Greenhill, J. Ifammond, J. Larmor, C. Leudesdorf, 
Captain P. A. Macmahon, R.A., S. Roberts, F.R.S., and 
J. J. Walker, F.R.S.—The following communications were 
made :—On pure ternary reciprocants and functions allied to 
them, by E. B. Elliott.—-On the general linear differential equa- 
tion of the second order, by the President —-On the stability of 
a liquid ellipsoid which is rotating about a principal axis under 
the influence of its own attraction, by A. B. Basset.—On modu- 
lar equations and geometry of the quartic, by R. Russell.—The 
differential equations satisfied by concomitants of quantics, by 
ALR Forsyth, F.R.S.-—-On the stability or mstability of cer- 
tain fluid motions (ii), by Lord Rayleigh, Sec.R.S.—Notes 
on a system of three conics touching at one point, by Dr. 
Wolstenholme. 


Geologists’ Association, November 4.—Mr. F. W. Rudler, 
President, in the chair.—The President delivered the opening 
address of the session, entitled ‘‘ Fifty Years’ Progress in British 
Geology.” He drew a picture of the state of geology in 1837, 
and contrasted it with that in 1887, The principal questions 
discussed were the old coatroveisy between the Catasirophists 
and Uniformitanans, the development of Palreozoic geology, the 
origin of the Drift, and the antiquity of man. In recent years 
the warmest discussions have referred to the Archaan rocks and 
to the Glacial Drift. Attention was directed to the debt which 
geology owes to engineering, especially to the development of 
our .ailway system and to artesian borings, The sub- Wealden 
exploration was explained, and a Jubilee boring suggested. 
Deep-sea exploration was touched upon. Turning to petrology, 
its low condition in 1837 was pointed out, and its recent develop- 
ment traced to the introduction of muicioscopic methods of 
esearch. The history of paleontology was briefly sketched, 
special attention being called to the work of the Palaontographical 
Society. Improvements in the Geological Department of the 
British Museum were noticed, and reference was made to the 
history of the Geological Survey and the Museum of Practical 
Geology. In conclusion, it was pointed out that by a happy 
accident the meeting of the Inte:national Geological Con 
in London next year will coincide with the centenary of the 
foundation of British geology—the original publication of 
Hutton’s ‘ Theory of the Earth ” in 1788. 


Chemical Society, November 3.—Mr William Crookes, 
F.R.S., President, in the chair.—The following papers were 
read :—Note on the atomic weight of gold, by Prof. T. E. 
Thorpe, F.R.S., and Mr. A. P. Laurie—-The ni teraction of 
zinc and sulphuric acid, by Mr. M. M., Pattison Muir and 
Mr. R. H. Adie.—Note on safety-taps, by Mr. W. A. Shen- 
stone.—Note on Guthrie’s compound of amylene with nitrogen 

roxide, by Dr. A. K. Miller.—The dehydration of metallic 
faeces heat, with special reference to the polymerization 
of the oxides and to the periodic law, by Prof. Camelley and 
Dr. James Walker, University College, Dundee.—The bromina- 
tion of naphthalene A-sulphonic acid, by Mr. G. Stallard.—The 
constitution of the three isomeric pyrocresols, by Di. W. Bott.’ 
—Preliminary note on certain products from teak, by Mr. R. 
Romanis. 





PARIS. 


Academy of Sciences, November 7.—M. Janssen in the 
chair.—-On a paradox analogous to the St. Petersburg problem, 
by M. J. Bertrand. The paper deals with the doctrine of 

robabilities, and shows that, if a gambler plays unde: conditions 
Involving all but inevitable ruin, equity requires the remotely 
contingent prize to be mfinite.—On the state of the potassa in 
plants, ın the soil and vegetable humus, and on its quantitative 
analysis, by MM. Berthelot and André, ‘These studies have 
been undertaken to determine how far the potassa present in 
plants and arable land is ın the condition of salts soluble in 
water, or of insoluble salts capable or not of resisting the action 
of attenuated acids. The researches are in continuation of those 
already described connected with the analysis of the soluble and 
insoluble carbon present in the soil, and of the nitrous com- 
pounds in their various forms of nitrates, free ammonia, &c.—~ 
Inquiry into the two fundamental principles of the accepted 
doctrines regarding cerebral dualism in voluntary motions, by M, 
Brown-Séquard. In continuation of his recent communication 
on this subject, the author here advances facts and arguments, 
some of which go directly to show that each half of the 
encephalon may independently serve for the production of 
voluntary movements in both sides of the body, while others 
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tend to overthrow. the fundamental principles of the views 
generally held regarding the part played by both hemispheres in 
producing voluntary movements. Several interesting manifesta- 
tions are described, proving that the motor effects of cerebral 
irritations are in absolute contradiction to the current theories. — 
On the Elasmotherium, by M. Albert Gaudry. In connection 
with some remains of this extinct mammal recently found on the 
River Kine] in the government of Samara (Russia), and pre- 
sented to the Academy by M. Paul Ossoskoff, some remarks are 
made by the author, who assigns to the Zlasmotherium a 
position intermediate in swe between the mammoth and 
Rhinoceros tichorhinus, his contemporaries. In his general 
structure he appears to have approached more nearly to the 
latter animal, the radius, tibia, cubitus, calcaneum, and some 
other tones presenting the closest resemblance to those of a 
gigantic rhinoceros.-On a geometric form of the effects of 
radiation in the diurnal motion of the stars, by M. Gruey. A 
number of propositions are here announced, whose further 
development and demonstration are reserved for a future 
number of the Buletin Astronomigue, where a full demon- 
stration will be given of the theorem that, in a sidereal 
day the apparent position of a star describes a conic 
„echon round its tme position.—On the internal tempera- 
ture of praes, by MM. Ed. Hagenbach and F. A. 
Forel. e different temperatures determined by careful experi- 
ment in the Arolla glacier are explained by the varying pressure 
to which different parts of the glacier are subjected, The nor- 
mal temperature below zero 18 shown to be the effect of pressure, 
which lowers the melting-point of ice, thus verifying in Nature 
facts alread theoretically demonstrated by Sir W. Thomson 
and others, but hitherto studied only in the laboratory.—-Remarks 
on the Gulf Stream, by M. J. Thoulet. Comparing his own 
observations made on board the Clorinde in 1886 with those of 
Mr. Buchanan during the Challenger Expedition, the author finds 
that the Gulf Stream 1s compárable toa river with a greater fallin 
its upper than in its lower reaches. A relatively steep valley 
separates it on the left from the United States current setting 
southwards from Newfoundland, while its more gently sloping 
right bank skirting the ocean presents a much broader e se. 
Thus is explained the direction of the diuftwood cartel Ro 
America towards the north-west coast of Europe.—Researches 
on the distribution of temperature and of barometric pressure on 
the surface of the globe, by M. Alexis de Tullo. The author 
describes some general charts which he has prepared, based on 
the labours of M. Léon Teisserenc de Bort, and of Herr J. 
Hann, of Vienna, showing the mean isobars and isothermal 
Imes for the year, and the months of January and July, for 
the whole world. For the general conditions of the ter- 
restrial atmosphere he finds that, when the mean tempera- 


ture falis } within the limits of 1°°6 and 4°'7, the pressure 
increases to the extent of 1 millimetre.x—On the metal- 
diminishes 

lic derivatives of acetylacetone, by M. Alphonse Combes. 
From the researches here described, the author concludes 
that this substance decomposes all the carbonates, even that 
of potassa ; that it displaces the acetic acid of the acetate of 
copper, and even the hydrochloric acid ; that it consequently 
acts as a strong acid on the metallic salts. Nothing, so far, dis- 
tinguishes its action from that of a monobasic acid, although this 
function 18 clearly distinguished by certain properties of 1ts salts 
from the acid function properly so called.—On the part played 
by the stomata in the inspiration and expiration of gases, by M. 
L. Mangin. From the experiments here descri the author 
concludes generally that the stomata are indispensable for the 
circulation of the gases in aerial plants, the occlusion of these 
orifices bringing about a greater or lesser diminution in the 
exchanges of the respiratory gases, and a very considerable 
decrease in the exchanges of chlorophyllan gases.--On the 
invasion of Coniothyrium diplodiella in 1887, by MM. G. Foex 
and L. Ravaz ‘This organism, already observed in 1879 by 
Spegazzini in Italy, and in 1885 by Viala in the department of 
the Isère, has this re invaded an extensive region in the 
South of France. Whether itis a true parasite, or a saprophyte, 
or whether it assumes both of these characters according to 
circumstances, is a point which has not yet been decided. 


BERLIN. 


‘Meteorological Society, November 1.—Prof. von Berold, 
, President, in the chair.—Dr, von Helmholtz discussed his most 
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recent researches on the formation of mist under the influence om 
chemical processes, and laid stress at the syme time upon the 
relation of his results to the phenomena of meteorology.—-Dr. 
Sprung gave an account of observations made with thermometers 
attached to various barometers, During a companson of the 
barometers from various stations with a normal bgiometer, the 
experiments being conducted in a cellar, he found that the 
thermometers showed considerable differeaces in their readings ; 
their differences were still observed when fhe comparison of the 
barometers was made in a room at the surface of the earth, and 
the barometers were placed side by side in the same frame. 
The speaker was hence Jed to compare three thermometers, of 
which one was surrounded by a gickel plated cylinder; the 
second was surrounded by a varnished cylinder, and the third 
had no covering at all. When placed near an open window the 
instrument with the nickel-plated covering registered the highest 
temperature, but when placed near a hot stove it recorded the 
lowest. The differences in reading vaned at different times of 
the year, and amounted to several degrees. In practice these 
differences of the thermometer-reading can have no influence on 
the reading of the barometer, since it may be assumed that the 
mercury in the barometer has always the same temperature as 
that indicated by the thermometer, and that the reading of the 
barometer is reduced to zero. 
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. CHARLES DARWIN. 

The Life and Lgtters of Charles Darwin, including 
an Autobiogr&phical Chapter. Edited by his Son, 
Francis Darwin, In Three Volumes, . (London: John 
Murray, 1887) 

aE write a biography is a task which is almost a 

proverb for difficulty. It is no easier for a relative 

than fora stranger, because, if a more intimate knowledge 
of the details lightens the labour, affection is apt to warp 
the judgment, and checks perfect freedom of expression, In 
the biography, however, of Charles Darwin, there was no 
temptation to reticence, no need for firmness. His was a 
hfe, simple, noble, blameless, Still, this very simplicity 
and unostentatious rectitude presented their own difficul- 
ties. After the long and interesting voyage in early man- 
hood, it was a life singularly uneventful, a life of patient 
labour, one long struggle against sickness. Thus its record 
when written might readily have been unexceptionable, 
but dull. 

This cannot be said of the Life of Charles Darwin. It 
will take its place, I venture to predict, with Boswell’s 
Life o6 Johnson, Lockhart’s Life of Scott, Stanley’s Life 
of Arnold, and the comparatively small number of bio- 
graphies which have attained to first-class rank in litera- 
ture. Mr. Francis Darwin has made excellent use of the 
materials at his disposal. These were considerable. 
They consisted of a short sketch written in his later years 
by Charles Darwin himself, for the information of his 
family, and of a large number of letters Mr. Francis 
Darwin had, in addition, the special advantage of having 
shared ‘in the labours of his father during the last eight 
years of his life. 

The chapters written by the editor are of the highest 
interest and value, but as far as possible the story is told 
by Charles Darwin himself; the letters being merely 
strung together by occasional explanatory paragraphs, 
which form a connecting thread. Selection must have 
been no easy task, but it has been well done, and numer- 
ous as are the letters and large as is the book one almost 

_ wishes they had, been more and it had been larger. Yet 

Darwin was hardly what most people would call a good 
letter-wnter. His letters were pften written hurriedly, and 
bear the marks of hasty composition; but there is not 
seldom a terseness of phrase, and always a vigour of 
expression, which makes them peculiarly attractive. 
These letters, too, are thoroughly characteristic of the 
man. They breathe the quenchless energy, the “dogged” 
endurance, the hidden tenderness, the sweet reasonable- 
ness, the imperturbable equanimity, of his nature; and 
they show, on rare occasions, that capacity for indignation 
without which a character so amiable might have 
degenerated into weakness 

The autobiographical sketch tells us the particulars of 
Charles Darwin’s early life. Born at Shrewsbury ın 1809, 
the son of a physician in large practice, and grandson 
of the well-known Dr. Erasmus Darwin, author of 
“Zoonomia,” Charles Darwin was educated at the grammar- 
school of that town, under Dr. Butler, one of its most 
noted head masters. Neither in childhood nor in boy- 
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hood does he appear to have given promise of exceptional 
powers, though the taste for collecting mamfested itself 
at a very early age, and he was obviously more thoughtful 
and determined to understand things thoroughly than the 
average boy. But the school system of education which, 
as usual then, was wholly classical, did nothing to 


bring out the special powers of his mind. Indeed, he 
was once even rebuked by the head master for wasting his 
time on such a useless subject as chemistry, He passed, 
m short, through Shrewsbury school as a well-conducted 
boy of ordinary ability, perhaps a little below the average. 
“A good lad, but not quick or particularly studious,” 
would probably have been the verdict of his masters. 

After leaving Shrewsbury, Darwin studied for a couple 
of years at the University of Edinburgh, attending 
medical lectures, with the idea of adopting that profes- 
sion. But for the surgical side of it he already felt a 
disinclination ; and unfortunately for him, as he relates, 
the dreariness of the lectures on anatomy indirectly 
deterred him from the practice of dissection, which would 
have been a useful training for his later life. He made, 
however, friends, who aided in developing his love for 
natural history, though he tells us that the dullness of the 
geological lectures produced in him “the determination 
never as long as I lived to read a book in geology, or in 
any way to study the science.” A resolve, happily, before 
long rescinded. 

From Edinburgh, Charles Darwin went to Cambridge. 
Here he entered at Christ's College, where his elder 
brother, Erasmus, was already a student. There was 
then an idea that, as he clearly had no strong taste for 
medicine, he should be ordained. As he says, “ Consider- 
ing how fiercely I have been attacked by the orthodox, it 
seems ludicrous that I once intended to be a clergyman.” 
Darwin had at no time of his life any tendency to super- 
stition, otherwise one might observe that extremes in 
religious opmuon are not so wide apart as the remark just 
quoted seems to imply. At the same time he tells us that 
a German phrenologist had declared that he “had the 
bump of reverence developed enough for ten priests.” 

He brought little classical knowledge from Shrewsbury, 
and left much of that behind at Edinburgh ; he had no 
taste for mathematics, and natural science was not then re- 
cognized in the curriculum at Cambridge. So he read 
little, and took an ordinary degree. Thus he doubtless 
appeared to be wasting his time, and accuses himself of so 
doing. But one can see that the groundwork was being laid 
for the future. He acquired friends, some of like tastes ; 
his interest in natural history increased, and was developed 
by the opportunities which the district afforded, especially 
for collecting beetles, then the ruling passion. His health, 
too, at this time appears to have been good; he was an 
active pedestrian and a keen sportsman, enjoying society, 
and not without a love of music. 

But the friendship of Henslow was probably the greatest 
boon which he owed to Cambridge. Acquaintance soon 
ripened into steadfast friendship, and the wider know- 
ledge and formed habits of the older man produced, as 
Darwin gratefully admits, the best possible influence on 
the younger. Through Henslow also, shortly after Darwin 
had taken his degree, the offer was made to join the 
Beagle as naturalist, which may fairly be called the 


turning-point of his life. It 1s interesting to see how, 
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evenly balanced the reasons for and against acceptance 
then seemed to be, and how nearly the offer was refused. 
He wished to go, but Dr. Darwin, his father, for various 
1easons—among them the fear that so long a voyage 
would unsettle his son for life—was opposed to the plan 
Chiefly through the influence of Darwin’s maternal uncle, 
Mr. Josiah Wedgwood, the father’s objections were over- 
come. Capt. Fitzroy, however, who was a disciple of 
Lavater, was nearly refusing his services because of the 
shape of his nose, which was not sufficiently indicative of 
determination and energy ! Considerable delay arose from 
one cause or another, but the vessel finally sailed from 
Plymouth on December 27, 1831. 

Though Henslow was Professor of Botany, it was im- 
possible to know him without being infected with geology ; 
so by this time the resolution against that science had 
been rescinded, and Darwin had even accompanied Sedg- 
wick on one of his journeys in North Wales. The tale of 
the work during the voyage of the Beagle has been told 
in the well-known volumes ; but we have here a series of 
letters which record many incidents of the journey, and 
indicate the development of the writer's mental powers 
and the thoughts which were already beginning to quicken 
into life. It is amusing to read that now the new love is 
sometimes stronger than the old. “ But geolozy carnes the 
day ; it is like the pleasure of gambling. Speculating on 
first airiving what the rocks miy be, I often mentally cry 
out, ‘Three to one Tertiary against Primitive,’ but the latter 
have hitherto wonall the bets.” Later thereis aconflict even 
in his geological preferences. “I am quite charmed with 
geology, but, like the wise animal between two bundles of 
hay, I do not know which to like the best, the old crys- 
tallme group ofrocks or the softer and fossiliferous beds.” 
But notwithstanding these mental “ lovers’ quarrels,” 
notwithstanding the serious drawback of incessant suffer- 
ing from sea-sickness, and one grave illness of an un- 
known nature, a large number of specimens and a 
wonderful store of observations were accumulated in 
almost every department of natural history, which served 
as the foundation for the great superstructure to which 
his life was devoted. 

On Darwin’s return to England in 1836, he oscillated 
for atime between Cambridge and London, working at 
the results of his voyage as hard as his health, now sen- 
ously impaired, permitted. In 1839 he married, and after 
iesiding in Gower Street till the autumn of 1842, moved, 
in the hope of benefit from country air, to a house which 
he purchased at Down, in Kent, and in which the 
remainder of his life was spent. 

Here, after the immediate fruits of the Beagle voyage 
were given to the world, he began to develop the great 
idea of which the germ had been sown and quickened 
during his wanderings. One chapter describes how “ the 
foundations of the Ongin of Species were laid” between 
the years 1837 and 1844; another narrates its growth. In 
1856, partly in consequence of Lyell’s advice, the book 
was begun for which such long preparation had been 
made, and by the month of June 1858 about one-half 
was written. It was, however, on a much greater scale 
than thit which has now become classic in Enzland,— 
“three or four times as extensive” Then suddenly all 
was changed by the receipt of a manuscript from Mr, 
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Archipelago, which coincided so exactly with his own 
views that, as Darwin writes to Lyell, “ if Wallace had 
my manuscript sketch written out in 1842, he could not 
have made a better short abstract.” The story of this 
interesting episode, so honourable in every resfect to all 
conceined, 1s told, chiefly by means af letteis, in one 
chapter of the book. In these days, whén too often the 
stream of scientific lıfe is ruffled by miserable personal 
squabbles about priority in some trifling discovery, it is 
well to leain how men acted whose hearts were as large 
as their intellects were great. = 

The result of the simultaneous announcement of the 
hypothesis thus independently framed was that the plan 
of the larger work was abandoned, and the “ Ongin 
of Species by means of Natural Selection,” or “An 
Abstract of an Essay on the Origin of Species through 
Natural Selection,” as the author would have preferred to 
call it, was published in 1859. It is needless to epitomize 
the story of its reception by the public—of the opposition 
which it encountered—of the storm which it aroused —of 
its ultimate tnumph: all this 1s admirably told by Prof. 
Huxley in a chapter which he has contributed to the 
work, 

Of all the accusations brought against Darwin, perhaps 
the most unreasonable was the frequent one that he had 
“abandoned the true Baconian method.” I do not profess 
to be very familiar with the philosophy of Bacon; but if 
accumulating a mass of facts, co-ordinating them, and 
then drawing inductions, 1s not the true method of science, 
I do not know of any other; and this method inspires 
every chapter of the “ Origin of Species.” 

In the correspondence which was written during the re- 
mainder of the author's life, occupying nearly half the work, 
we read of how the “Origin of Species” won its way, 
edition following edition, and of the series of later works 
and occasional papers which continued till within a few 
months of the end. This came rather suddenly, though 
in the fuNness of years. For the last ten years of his life 
his health had appeared somewhat better than formerly, 
but in the early months of 1382 it gave repeated cause 
for alarm, and at last, on April 19, after a brief period of 
suffering, he ceased from that labour which only sickness 
' had ever made a burden. 
| The quantity of work which he had accomplished is 
astonishing when its quality—always the best that could 
be done by the man—is congidered. True, Darwin, though 
only to be called wealthy towards the end of his life, was 
always free from the necessity of bread-winning. But 
then—and what a terrible set-off this implies—* for 
nearly forty years he never knew one day of the health of 
ordinary men, and thus his life was one long struggle 
against the weariness and strain of sickness.” 

In one respect Darwin was jelix opportunitate vita. 
He hved before scientific literature had attained its 
present overwhelming proportions. Its charming to read 
such a passage as this: “ Geology is a capital science to 
begin, as ıt requires nothing but a little reading, thinking, 
and hammering” We might add, “ with the mind of a 
Darwin,”—at least to get such wonderful results as in the 
“ Geological Observations.” If anyone of the present day 
1s getting proud of what he may have done ın petrology, 
I would prescribe Part I. of that work as a corrective. 








Wallace, from his distant sphere of work in the Malay | But if now we learn much from others, and gain much 
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from the perfection of our means of research, we are 
apt to lose iff independence and vigour of mind, to say 
nothing of the time which is wasted in the weary wading 
through piles of periodicals, often with but little fruit as 
the resu#t. Mathematicians know that solving problems 
gives a strength to the mind which cannot be obtained 
from the most*careful study of book-work, and I have 
often ventured to think that to write the section on the 
“literature of the subject” as the last stage of a research 
is not so much to “ppt the cart before the horse” as it 
seems. Something, too, may be lost through the very 
perfection of the means of research in natural history: the 
mind may be tempted to dwell too much on details ; and 
the over-careful study of these may lead men to miss the 
greater principles, Darwin was an observer, precise and 
minute as any, but it ıs interesting to note that he was 
always guided by a selective principle. 

The greatest charm of the “Life” is that it draws so 
vivid a picture of the man himself—partly from the un- 
conscious self-portraiture of his letters, partly from the 
tender touch of his son’s hand, aided by the loving 
memories of other members of his family. Before us 
rises that tall, slightly stooping form, either walking with 
swinging though often feeble step, cloaked and staff in 
hand, along the “sand walk,” or seated or reclining in 
that study which bore silent testimony to the orderly habits 
learnt in the tiny cabin of the Beagle ; we see that massive 
forehead, those keen yet kindly eyes, shadowed by those 
overhanging brows, the sparse gray hau, the long gray 
beard, that winning smile which lit up those rugged 
features ; we hear once more the kindly voice ; but better 
still, there rises, fresh and ever instructive, the memory 
not only of one of the grandest intellects, but also of one 
of the noblest and truest natures, among the sons of men, 
Unruffled by carping criticism and virulent abuse, in 
silent dignity Charles Darwin laboured on, in the quiet 
consciousness of strength and the conviction that trath 
would at last prevail. No one can read the life of 
Darwin without feeling as if some healthful air from a 
better world had braced his moral fibre and nerved him 
for more earnest and more unselfish work. 

Truly the last scene of all was a “ Great Lesson.” His 
family would have laid him in the quiet churchyard near 
his own home, but his fellow-workers in science desired 


and obtained ‘that his grave should be made in West- 


minster Abbey. Some quarter of a century before that 
day many thoughtful men hésitated in accepting, or even 
opposed, the views which he had maintained; while the 
camp-followers and swash-bucklers of the religious world 
had discharged at him therr volleys of vituperation. The 
one had been for the most part persuaded ; the other had 
slunk away to growl in obscurity. Now, around that 
grave in the Valhalla of Britain, were gathered the leaders 
in hterature and science, men of every rank in life, of 
every form of creed—from the most sincere Christian to 
the no less sincere Agnostic. Time had shown that there 
was no necessary opposition between the inductions of 
science and those deeper aspirations and beliefs upon 
which we must not here touch, and men who on such 
points felt deeply but differently from Charles Darwin 
came no less willingly than others to pay the last honours 
to one who was not only a great philosopher but also 
emphatically a good man, T.G BONNEY. 








OUR BOOK SHELF. 


A Treatise on the Integral Calculus. Part I. Containing 
an Elementary Account of Elliptic Integrals and Appli- 
cations to Plane Curves, with numerous Examples, By 
Ralph A. Roberts, M A. (Dublin: Hodges, 1887) 


Most students, on taking up this book, will be disposed 
to ask, “Is there any room or necessity for another 
work on the Calculus just now? Is not Williamson 
up to date?” Mr. Roberts gives no sign, and so 
we are led to search out for ourselves a reason for the 
existence of the work, and a justification of the same. 
In his two previous books our author makes great use of 
elliptic functions, and a chapter 1s devoted to the discus- 
sion of them in the book before us, and, further, this fact 
is prominently noted on the title-page ; hence we conclude 
that Mr. Roberts has had in view mainly the treatment of 
these integrals, and to make his treatise self-sufficient 
he has surrounded this special subject with such prel- 
minaries and accessories as he deems suitable for the 
elucidation of his theme. The author has produced a 
capital book, for he writes with extreme care, and full 
knowledge and command of his subject. There appears 
to us to be in many parts a novel treatment—#e. con- 
sidering the matter in the light of English treatises on 
the Calculus--and there 1s copious illustration, There 1s 
large opportunity for practice afforded by the numerous 
examples inserted in the body of the work, and also at 
the end. Many of these are not intended, or at any rate 
are not suitable, for babes ; they are strong meat for adults. 
There is an index and the usual table of contents. 


Solutions to Problems contained in a Treatise on Plane 
Co-ordinate Geometry. By I. Todhunter, F.R.S. Edited 
by C. W. Bourne, M.A. (London: Macmillan and 
Co., 1887.) 

THIS 1s nota work brought out with a rush, for the greater 

portion of the solutions were drawn up by the author 

fifteen years ago. To students using the text-book this 
will be a valuable companion, for Mr. Bourne has 
executed his task with caie and ability. Geometrical 

as well as analytical solutions are given, and impart a 

pleasant feature to the book. For Mr. Bourne’s sake we 

regret that the foundation is giving way, as few students 
now read the “ Conics,” for that fate is befalling it which 
the author himself says 1s “the fate of all academical 

text-books,” viz. obscunty (“ W. Whewell,” vol i. p. 24). 

Todhbunter’s own views respecting “Printed Solutions” 

are given in his “ Essays” (p. 81). The exercises, how- 

ever, will retain their utility as tests for ascertaining a 

pupil’s grasp of the subject, in spite of the decay of the 

setting, and the “Solutions” we can recommend to 
students “after a vigorous effort has been made to obtain 
the solution without the book.” 


Lectures on Bacteria. By A. De Bary. Second Improved 
Edition, Authorized Translation by Henry E. F. 


Garnsey. Revised by I. B. Balfour, F.R.S. (Oxford: 
Clarendon Press, 1887.) 


THIS work is in the main an abridgment of a number of 
lectures, some of which were delivered in a connected 
series as a University course, others as occasional and 
separate addresses The authors aim is to set forth 
the present state of our knowledge respecting the objects 
included under the name of Bacteria Having dealt with 
cell-forms, cell-unions, and cell-groupings, he describes 
the course of development of Bacteria, and then proceeds 
to discuss questions as to the position of Bacteria in the 
organic woild, and as to their origin and distribution. A 
chapter on vegetative processes is followed by one on the 
relation of Bactena to, and their effect upon, their sub- 
stratum ; and this leads to an account of the forms which 
excite fermentation, and of parasitic Bacteria. The remain- 
ing chapters are on the harmless parasites of: warm- 
blooded animals, on anthrax and fowl-cholera, on the 
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causal connection between parasitic Bacteria and infec- 
tious diseases, especially ın warm-blooded ammals, and 
on diseases caused by Bactena in the lower animals and 
in plants. The work will be very useful to all who may 
wish to obtain “a general view” of this important sub- 
ject. It has been well translated, and we may note that 
a valuable list of publications relating to Bacteria 1s given 
at the end of the volume. 


Mattie’s Secret. By Émile Desmaux. (London: George 
Routledge and Sons, 1887.) 


THIS book is evidently a French work very well trans- 
lated into English. It is practically a book of delightful 
gossip, touching on many important points of science ; 
while theoretically it is a pleasing story of a sister who 
devotes her time to her little brother driven from school 
and books by approaching blindness. The scientific part 
opens with the explosion of fire-damp, and goes on to the 
history of coal, how it is found, in what shapes; and then 
to the coal-mine itself, how the work is done, and the 
precautions which have to be taken. Next follows the 
history of diamonds, what they are, how they are shaped 
into different forms ; and then comes graphite manufac- 
tured into pencils. The history of beer here follows, 
how it is prepared, and its use. Then the author ex- 
plains torpedoes and torpedo-boats, how they are worked, 
and the method of launching the torpedo. Glycerine, 
dynamite, and gunpowder, their dangerous properties, and 
how they are prepared, are next referred to, and this 1s 
followed by an introduction to the phenomena of sound. 

The book codtains a hundred good illustrations showing 
the different scientific processes, and it is thoroughly 
interesting throughout. 

The question arises whether fairy tales of science are 
not as interesting to children as fairy tales of the ordinary 
description. The author is evidently of this opinion, and 
we are inclined to agree with him. A. L. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
FS Shai by his correspondents, Nether can he tander- 
e to return, or to correspond with the writers of, 
rejected manuscripts. No notice 1s taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so greal that it ts impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.] 


Politics and the Presidency of the Royal Society. 


Your leader of last week reminds me not a little of one of 
those days that begin somewhat biightly but end with a thunder- 
storm. Asa Fellow of the Royal Society, I fail to see what 
our President has done to incur the reprobation of the writer of 
this article, I will take ın order the two charges brought against 
him. Of these, the first is that he became President of the 
Victoria Institute, the second being that he has allowed himself 
to be returned as member of Parliament for his own Uni- 
versity, 

I do not fancy the writer means to assert that the predecessors 
of Prof, Stokes, more than one of whom held strong views con- 
nected with theology, virtually laid these aside during their 
tenure of office. At any rate, they gave ample expression to them 
both before and after this tenure. I pies that the objection 
rather is that Prof. Stokes, during his tenure of office, became 
President of another Society—the Victoria Institute. Now, Sir, 
I can see at once an objection to the President of the Royal 
Society being at the same time President of any of the other 
scientific Societies, such as the Astionomical, the Physical, the 
Chemical, or the Zoological. But I confess I fail to see an 
objection to his taking office in a Philosophical Society, whic’ 
treats of subjects not really connected with science, 

e It may perhaps be thought that the Victoria Institute was 








deficient ın breadth of view, and I think that until lately it 
was open to this objection. Bat I have reafon to think that 
Prof. Stokes has infused into it a better spirit, and his admuable 
opening address to this Society has, if I mistake not, appeared 
in your columns. 

In this address he acts entirely the part of a peacemaker, 
endeavouring to show that the conclusions of science cannot be 
held to come into collmion with what mayae regarded as the 
cssential truths of the Chistian religion, It is probable that 
a minority of Fellows of the Royal Society may believe that 
certain scientific doctrines have disposed of the clamms: of Chris- 
tianity. Must, therefore, the President be precIided from going 
to church during his tenue of offie? Unquestionably the 
going to church rmplies taking part ın a public action about 
which the opinions of the Fellows could be divided. 

It is in truth exceedingly difficult, if not impossible, to formu- 
late a principle which shall extinguish the peculiarities of one 
individual while it leaves untouched the field around him repre- 
senting the rights and privileges of others. The thing was tried 
once before in the time of Danus the Mede, but the results of 
the experiment were not of an encouraging nature. 

I come now to the second and most important charge against 
our President, And here I confess I cannot help being a little 
amused at the write:’s dread that the President will be hunted 
out of his scientific chair at all inconvenient hours, and driven to 
his seat at St. Stephen’s by one of the Whips of the House. And 
I confess that I am equally amused at the thought of the Royal 
Society suffering the fearful political degradation depicted by the 
writer, entertaining as I do the most complete confidence in the 
integrity of this Society. I grant may that under ordinary 
circumstances 1t is undesirable that the President of the Royal 
Society should enter the [louse of Commons. But these are no 
ordinary times, and we are now engaged m a struggle that means 
more than mere party warfare. 

T do not wish to introduce politics into these pages, but I may 
state that in my opinion, and I think I may say in that of many 
Fellows of the Royal Society, the question just now is one 
between law and anarchy. But im a state of anarchy, what will 
suffer more than knowledge? In such a state will there be 
leisure to investigate—leisure even to dispute? And if this be 
80, should not Culture, which is more threatened than anything 
else, raise her voice in the Legislature and do what in her lies 
to prevent this deplorable consummation ? 

Surely it is this grave question, rather than any wish to represent 
the every-day interests of science, that has induced our President 
to enter the House. He has chosen to be an Englishman first, 
and a man of science afterwards. Who will blame him for 
this? BALFOUR STEWART. 





Tig able article which appeared in your last number (p. 49) 
under the ttle of “Politics and the Presidency of the Royal 
Society,” raises a question of such magnitude, not only in its 
1elation to science, but also to many other branches of human 
activity, that I trust to your courtesy and impartiality to give me 
an opportunity of briefly indicating some considerations calcu- 
lated to Jead to a conclusion different from that at which the 
whiter of the article in question has arrived 

The Royal Society is composed of members who differ from 
one another in their views on political and many other subjects ; 
nay, more, of men who differ from one another in thei views 
on many scientific subjects. Their devotion to the advancement 
of natural knowledge is the common giound on which they 


ı meet. 


The political opinions of our President are entirely unknown 
to us officially, and it may confidently be asseited that he is 


| as highly esteemed and valued as President by those among us 








; who may happen privately to differ from him widely ın politics 


ag by those who entertain simular political opinions to his own. 
His action in political matters concerns us as little as his 
opinions. No doubt we should be concerned if he were to 
undertake any duties of so engrossing a kind as to prevent him 
from fully discharging the duties of President, but we should be 
so equally if the additional work were not political. 

It ıs conceivable, though we will hope not very likely, that at 
some future time the Society might have to return a member to 
the House of Commons; the Society would then be in a similar 
position to that in which several of our Universities are placed ; 
the arguments used by the writer of the article might then be 
applied. 

Our President cannot, however, be supposed to have entered 
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the House as the political representative of the Royal Society, 
for two reasons ® first, because the Society has, in its corporate 
capacity, notoriously no political opinions to be represented ; 
and, secondly, because we have not sent him to the House 
ALEX W. WILLIAMSON. 
High Pitfold, Haslemere, November 19. 
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® 
t The Conspiracy of Silence.” 


THOUGH I am’sorry to have misunderstood the meaning of 
the Duke of.Argyll m his ‘‘ Great Lesson,” when I supposed 
him to accige scientific men of virtually conspiiing to suppress 
any unwelcomeé® truth, I think I am not without excuse. 
Certainly I Was, not alone in the illusion, and I believe that 
many would even òw say that the Duke of Argyll—in writing 
some of the'passages which I quoted, and in using such phrases 
as ‘reluctant to admit such an eiror in the great idol,” ‘‘slov 
and sulky acquiescence,” ‘‘reluctantly, almost sulkily,” “a 
grudging silence,” not to quote any otheis—has certainly not 
expressed with felicity the lesson which he intended to inculcate. 
Further, in regard to the special instance brought forward by the 
Duke (that of Mr. Murray’s paper) it does not ap to me 
that he has even now established his charge. The Duke states 
that he has seen a letter,- written by the late Sir Wyville 
Thomson, most strongly urging Mr. Murray to withdraw the 

aper which he had sent to the Royal Society of mae Ss 

he Duke further tells us candidly that no reason is alleged in 
the letter. Hence, Sir Wyville Thomson’s motive is a matter 
of inference only. I hope I shall not give offence to my friend 
Mr. Murray if Í suggest that ıt may have been different from 
that which the Duke supposes. In 1877, so far as I can ascer- 
tain, Mr. Murray bad not had much practice in writing papers. 
There'is an art 1n this, which we have to leatn by practice and 
the kindly criticism of our manuscripts by friends. As the best 
meat may be spoiled by an inexperienced cook, so the best mate- 
11a] may be damaged by an inexperienced author. Sir Wyville 
Thomson would naturally feel very sensitive about any com- 
munications bearing the names of members of the Challenger 
Expedition, for if among its first-fruits had been a paper un- 
satisfactory either as to style or arrangement, yet controverting 
the deliberate conclusions of those hardly less well qualified to 
judge, a spirit of criticism and of distrust as to the thoroughness 
of the work of the Expedition would have been aroused. Of course 
this is an hypothesis only, which I trust Mr. Murray will forgive 
me for making, but I can assure him that Iam conscious of my 
own youthful imperfections (not to mention the mistake: of 
maturer years), and I submit that it is at least as good as the 
Duke’s, and more charitable to the memory of Sir Wyville 
Thomson. 

In regard to the new case which the Duke of Argyll brings 
forward, and with which he connects my name, he 1s not quite 
accurate in his facts and is wrong in his inference. Mr. Guppy’s 
paper was not ‘‘refused ” by the Geological Society o° London. 
‘The President has the power in certam cases, and under certain 
conditions, to refuse to put down for reading a paper written by 
a Fellow. I did*not exercise that power. The Council, after 
a paper has been read, can refuse to pnnt it. As Mr. Guppy's 
paper was never read, obviously this did not happen. Probably 
the circumstances were as follows,—-I say probably, for I have 
no distinctyrecollection of them, Mr. Guppy’s paper may have 
been sent, as is often done, for an informal expression of opinion 
as to whether the paper seemed suitable for the Society's con- 
sideration. In such case it would be shown either to one of 
the secretaries or to the President, and the opimion, favourable 
or otherwise, communicated to the anthor, who would then 
be free to act as he thought best. Now, if Mr. Guppys 
paper was identical with that printed in the Proceedings 
of the Royal Society of Edinburgh (vol. xiii, p 857) I have 
no doubt that my answer was to this effect: that ıt contained 
so much matter which belonged rather to natural history 
than to geology that I thought it was likely to suffer much 
excision before ıt was printed in our Journal, especially at that 
time, and was more suited for a Society of a wider scope than 
our own. I have again referred to the paper, and, without 
entering upon its inerits, of which Iam fully sensible, am still of 
opinion that, while it 1s 1n its place in the Proceedings of a Royal 
Society which includes all branches of science, it would have to 
be considerably abiidged to fit it for those of a Geological 
Society. Of comse that is only my opinion, but after full ten 
years’ experience, eight of them as an officer, on the Council of 








the Geological Society of London, I may claim some knowledge 
of the punciples on which that body acts. Moreover, at that 
time the Society was suffering from a falling off in revenue, with 
no corresponding decline in the number of papers which it was 
invited to publish. This I knew had compelled the Council to 
exceptional strictness. The difficulties of the Society were 
indeed so considerable that I commented on them in my address 
on quitting office in 1886, expressing at the same time my own 
view as to how they should be met. But though, as I have said, 
I bave no clem recollection of the circum:tances, I can speak 
positively of one thing, that if in any way I discouraged Mr Guppy 
from communicating his paper it was not because I ‘smelt a 
heresy.” It1s something quite new for me to stand accused of 
being a prompt suppresser of heresies. My orthodoxy has not 
always been considered unimpeachable among the clergy, and 
surely my scientific papers are not generally on the side of 
‘established views.” 

To conclude, the Duke still—and this is our special complaint 
-treats the matter Jather according to ecclesiastical than to 
scientific methods. He 1s fully peisuaded of the excellence of 
Mr. Murray's hypothesis, and considers it to be ‘one of those 
discoveries in science which are self-]uminons,” and ‘must carry 
conviction to all.” Very well, but there are some people, not 
very few in number, who do not share his opinion. He cannot 
understand that our doubts can be due to anything else but 
t‘ prepossession,” which has pievented our minds Tom being 
“alive to the breadth and sweep of the questions at issue.” I 
humbly reply that this is not the case; that we claim to exercise 
the right of private Judgment, and decline to submit to any pope, 
from whatever put of the United Kingdom he may issue his 
Bull. T. G. BONNEY. 





Instability of Freshly-Magnetized Needles, 


Your reviewer objects to a statement ia my “Theory of 
Magnetic Measurements,” to the effect that freshly-magnetized 
needles give untrustworthy readings for severa] minutes after 
mnpnenzanon (see NATURE, vol. xxxvi. p. 316). In 
reply to his statement that this is contrary to experience, 
I wish to say that it is not contrary to my experience. 
In working with two 8-inch needles I continually observed this 

henomenon for years, and it was so marked that I could not 
ee] satisfied to omit the precaution which the critic condemns, 
I know of one other observer who has had a similar experience 
with another needle. My needles were not very hard, and 
perhaps this may have had to do with the phenomenon. 

It 1s not desirable to make any reply to criticisms, even though 
they seem not quite fairly taken, but it ought to be suggested 
that those who are unable to apply general formule to a special 
form of instrument after they have been shown how to apply 
them to a similar instrument might perhaps meet with more 
success in some other line of business. + 

Francis E. NIPHER. 


In the passage to which Prof. Nipher iefers I contrasted what 
seemed to me the excessive precautions prescribed in the directions 
for obtaining the dip with a rather rough-and-ready method of 
manipulation elsewhere suggested by him. That the magnetic 
axis of a piece of steel may shift 1s possible. My criticism was 
directed to the question as to whether, as a matter of experience, 
such a shift is a cause of error of practical importance in the 
determination of the dip. It would, therefore, be interesting if 
Prof. Nipher would publish the details of the observatinns on 
which his conclusion 1s based, so that the extent to which a 
measurement of the inclination may be rendered untrustworthy by 
not waiting for some minutes after magnetizing the needle may 
be in evidence. Meanwhile ıt may be well that I should define 
my own views on the matter. 

On looking through the observations made in the magnetic 
survey of Missouri, which Prof Nipher is conducting, I find that 
the dips obtained with different needles vary widely. Thus, 
taking the last Report to which I have access, in which the work 
of the year 188r 13 described (Trans. Acad. Sci. St. Louis, 
vol, iv. No. 3, p. 480), the dip was determined with two needles 
at fifteen stations, At seven of these the difference between the 
results obtained by the two needles was equal to, or greater than, 
4. At one station it was 24’ 8, and at others 17’*2, 11''7, 94, 
and 8’ 9 respectively. If these are examples of trustworthy read- 
ings (and from their publication we must suppose that they are 
so}, and if the differences obtained when the observations are un- 
trustworthy on account of the shift of the magnetic axis are greater 
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than these, Prof. Nipher's expeiience is totally at variance with 
my own. 

During the last four yeais, Di. Thorpe and I, assisted at some 
Scotch stations by Mr. A P. Lautie, have made about three 
hundred independent determinations of the dip. The observations 
have been made im the course of a magnetic survey of the United 
Kingdom at various stations, in all weathers, and without any 
delay after magnetization, We have used two sets of 34-inch 
needles, and have made determinations with two needles at nearly 
all the stations. In no single case does the difference between 
the results obtawed with two needles amount to 4’, In 
three or four cases only does it exceed 3’, while differences 
of 2' aie relatively rare, Thus ın forty-six Scotch stations (for 
which alone the results are fully tabulated) the difference ex- 
ceeded 2’ in nine cases only, Mr. Welsh, in the survey of 
Scotlaid, recorded in the Report of the Buitish Association for 
1859, and the Rev. S. Perry obtained results in which the 
discoidance between the two needles was of the same order of 
magnitude as in om own work. 

lf, therefore, Prof. Nipher refeis to differences comparable 
with those exhibited by his published observations, they aie con- 
trary to the experience of obse: veis working with better constructed 
insiuments If he refers to errors smaller Imt observed with an 
instiument with which a discordance betu cen (he two needles of 
fiom 10’ to 24’ can be tolerated, I should doubt if his apparatus 
is suitable for the elucidation of the point. If he 1s m possession 
of good evidence that, ın the case of needles for which the maxu- 
mum difference between observations made without delay 
after magnetization is not greater than 4’, the accord between 
them 1s impioved by delay, the matter ıs no doubt of 
interest for observatory work. My own expenence has been 
chiefly gained in the field, and I can only say that 1 have never 
noticed anything which led me to suspect such a cause of error. 

It 1s, however, capable of proof that the impiovement can be 
but small, as results obteiaed in a laboratory and without the 
precaution Prof. Nipher insists on agree nealy to the limit 
to which the instiument can be read. 

This can be illustrated fiom the observations made by Dr. 
Thorpe and myself at Kew for the purpose of testing our survey 
instruments At first we employed only a cncle by Dover, No 74. 
The following observations were made with it 10 the magnetic 
house by Mr. Baker, the Chief Assistant, and ourselves .— 














Date, 1884. | Observer Needle. , Dp Mean 
| 
June 24 | Baker i . 67 3 : 67 366 
} 1 1 ¥ 
July 18 | Thorpe i | 67 ae 67 36°0 
19 i Rucker+! 1 67 36° 
ae a So Or B08 


i | 





These results were about 2’ lower than those obtained by Mi 
Baker with the Kew instiument about the same time, but what- 
ever the cause of this may have been they ceitainly do not convey 
the idea of instability. 

Lately we have again compaied No. 74 with the Kew insira- 
ment and with Dover No, 83, which belongs to the Science and 
Art Department. Thus six needles (two belonging to each 
mstiument) were used. J quote the results, not as in any way 
extiaordinary, but as types of the accuracy usually obtained by 
competent obsetveis with good instruments -—- 














Date, 1887 | Observer. Instrument Needle | Dip. Mean 
ae i ! a ue 
* j 4. + 1 
Sept. 30 | Rucker | Dover 74 I | 67 35°4 65-42 
i 2 1 34g 97351 
Oct. 11 | Thoipe | Dover 83 1 | 67 339 gu a4. 
x A i 2 | : 34°9 l 7 34 
” ’ 39 0 
oe a To eae 
18° ; , I 
” i l ’ ! $ à i 7 a | 67 34'2 
» 19) Rucker Dover 74 l 67 350! ¢ ; 
] 2 | 334 07342 


| | | i 
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Mr. Baker's observations with the Kew instruent are again 
(as is shown below) a little higher than those ‘obtained with 
Dover's chicles. 








Date, 1887. Needle ; Dip. Mean 
pence pica we : Sea 5 
Sept. 22 ; 67 a8 67 35°6 
Sept 24 | I 67 37°6 . 
TEES Dao 
i 2 37'0 





Judging then from these results and from our own field obser- 
vations, Í do not believe that, apart from small instrumental 
etrors, the error of the determination of the dip with a single 
needle, and without any delay after magnetization, will in general 
exceed + 1’. Under unfavourable circumstances it may reach 
zk rg. These estimates embrace not only the assumed insta- 
bility of the magnetic axis, but that and all other causes of error 
combined. Tat some effect of the kind refeired to by Prof. 
Nipher, which only affects the 1esult below these limits, may 
i exist even in good needles is perhaps possible. As the verniers 
of the circles only read to minutes it could not be detected except 
by making a number of observations for the purpose. 

In conclusion J may add that for good dip observations good 
instruments aie essential. In a prelimmary survey in the 
neighbouihood of Mull, made in 1883, we employed an older 
instrument which had been a good deal used in a laboratory. 
The measurements made with it were less satisfactory than those 
above described, but the largest difference between the two 
needles did not exceed 6. For survey purposes small needles 
and circles seem on all accounts better than the large ones used 
by Prof. Nipher. ARTHUR W. RUCKER. 

South Kensington, November 2 








Greek Geometry. 


Ix the notice of the last part of ‘Gieek Geometry fiom 
Thales to Euchd” (NATURE, vol. xxxiv. p. 548) I was 
unceitain whether Dr. Allman intended it to be Part vu or not; 
J observe fiom the extract before me (Hermathena, No. xii, 
1887, vol. vi pp. 269-78) that the present part is so entitled. 
The authors plan led bim to the temporary omission of 
Thestetus of Athens, a pupil of Theodorus of Cyieae, and alsoa 
disciple of Socrates, who greatly advanced the science of 
geometry. How his gifts and genius impressed both Sociates 
and Plato is well known from the dialogue which beais his 
name From an analysis which our author makes of part of this 
dialogue 1t appears that Theretetus, in addition to Eudoxus and 
the Ale adage was one of the onginal thinkers to whom 
Euclid was most indebted ın the composition of the ‘‘ Elements.” 
Dr. Allman thus 1ecapitulates :—‘‘In the former paits of this 
pape: we have seen that we owe to the Pythagbreans the sub- 
| stance of the first, second, and fourth books, also the doctrine of 
| popoition and of the similanty of figures, together with the 

discoveries respecting the application, excess, and defect cf areas, 
the subject-matter of the sixth book, The theorems arrived at, 
however, weie proved for commensuiable magnitudes only, and 
assumed to hold good for all. We have seen, further, that the 
| doctiune of propcrtion, treated in a general manner, so as to 

include incommensuables (Book v.), and consequently the re- 
| casting of Book vi. and also the method of exhaustions 
| (Book x.) were the work of Eudows If we are asked now: 
: In what portion of the ‘Elements’ does the work of Thesctetus 
j Survive ? we answer: Since Books viL, viun., and ix. treat of 
| numbers, and our question concerns geometry ; and since the 
: substance of Book xi, containing, as it does, the basis of the 
geometry of volumes, ts probably of ancient date, we me led to 





seck fo. the work of Thextetus m Books x and xii, ; and ıt is 
necisely with the subjects of these books that the extracts (d), 
Gi and (7°) aie concerned.” 

The extract (d) states that Ičuclid, x. 9, 18 attribuled to 
Thecetetus by an anonymous scholiast, probably Proclus ; extract 
(e) translates, discusses, and lustiates fully the passage (147 D- 
148 B) of the Dialogue ; and extract (/) me itions the statement 
by Suidas, thit our geometer taught at Heraclea, and that he 

{ first wrote on ‘‘ the five solids,” as they arecalled. Attention is 
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drawn to thegdifference in expression employed by Proclus, viz, 
that Euchd arranged many works of Eudoxus, and completed 
many of those of Thestetus, from which Dr. Allman infers 
that, * whereas the bulk of the fifth and twelfth books is due to 
ne on the other hand, Theztetus laid the foundation 
only of the doctrine of mcommensurables as tiented in the 
tenth book. Inelke manner fiom (f) we infer that the thir- 
teenth book, tReating of the regular solids, ıs based on the 
theorems discovered by Theætetus ; but ıt contains, probably, 
a recapitulation, at least partial, of the work of Aristeus” 
[cf NATURE psi supra], 

The author, in conchision, draws the inference that the prin- 
cipal part ‘of the original work of Euclid himself is to be 
found in the tenth book. ‘De Morgan suspected that in this 
book some definite object was sought, and suggested that the 
classification of incommensurable quantities contained in it was 
undertaken in the hope of determınıng thereby the ratio of 
the circumference of the circle to its diameter, and thus 
solving the vexed question of its quadrature. It is more 
probable, however, that the object proposed concerned rather 
the subject of Book xii, and had reference to the deter- 
mination of the ratios between the edges of the regular solids 
and the radius of the circumscribed sphere, ratios which in all 
cases are iirational. In this way is seen, on the one hand, the 
connection which exists between the two parts of the work of 
Theeetetus, and, on the other, light 1s thrown on the tradition 
handed down by Proclus, that Euclid pioposed to hunself the 
construction of the so-called Platonic bodies as the final axiom 
of his systematization of the ‘Elements.’” Here for the pre- 
sent I take leave of the author. I have read his several parts 
as they have appeared with very great interest, and have en- 
deavyoured, without going far mto technical details, to indicate 
the fesults mrıved at, and I hope that some will have been induced 
to go to the fountain-head for undiluted draughts from this refresh- 
ing stream, I need only repeat the expression of the wish, 
more than once previously uttered, that the several papers may 
be collected mto a handy volume, in which case they will fitly go 
side by vide with the works of Bretschneider, Cantor, Tannery, 
and other distanguished labourers in the same field. RT 





The Chromosphere. 


Havin lately devised a spectroscope with two small sextant 
telescopes and two small prisms, one of ‘‘extia dense ” glass by 
Huger, I attached it to a24-mch telescope, and tried its powers 
on the sun on the 6th inst., with the result that not only were 
the rays C and D”? easily visible as bright lines, but I also found 
that by opening the slit and keeping the brighter part of the 
spectram out of view I could see the actual 1agged surface of the 
** ,torm-tossed sea of hydrogen.” 


I found the depth of the chromosphere to be about ro”, by i 


estimating the length of the might lne when exactly tangential 
to the limb. 

This result shows what is possible with small instiumental 
means, though probably much was due to an exceptionally clear 
sky. . JOHN EVERSHED, JUN. 





Perception of Colour. 


In answer to Mr. T. W. Backhouse, I would suggest that he 
should use the spectroscope in the following manner. Hold ıt 
between the lummous object (moon or street lamp) and the eye 
at a distance of about 12 or 15 inches from the latter, so 
that only part of the spectium is seen. Then remove the 
spectroscope sideways, and pass it quickly through its old 
position. A flash of coloured light will be seen, and no matter 
what may be the direction of the spectrum with reference to the 
line of motion the fash will always be seen to travel fiom the 
red end towards the blue end. Each part of the spectium can 
be exammed separately. 

Whether this phenomenon is due to a later perception or 
longer retention of the blue light as compared with the red I 
cannot at present say, but I think it 1s imdependent of the 
intensities, C. E STROMEYER. 


Swifta. 


ON June 19, and again on June 21 last, in the evening, I 
watched a vast concourse of swifis flying over this town., They 
slowly soared upward», shrieking and erking at each other, and 
at last went so far up in the sky as to look lik 


ea cloud of black | 
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gnats. I watched them till dusk, when their faint cries were 
stil audible, and when these had died away in the distance I 
waited long for the birds to descend, but they did not, probably 
because they were old birds which had been sitting all day, and 
were glad of an opportunity to stretch their long wings in a few 
hours’ flight. No gieat height would neceeariyibe attained by 
the birds during the short midsummer nights. I noticed on 
several subsequent evenings that at least some of the swifts of 
the town did not stay up till dusk; but I am not the less 
positive that on June 19 and 21 they spent the night in the sky, 
Stroud. C. B. WITCHELL, 





Note on a Madras Micrococcus. 


THE sole charge of a Presidential Museum and the study of 
that high-roacd to pathological eminence, bacteriology, are un- 
fortunately not compatible, but I have not been able to resist 
the 1ough investigation of a phenomenon which stands pro- 
minently out before my eyes as I write. It consists of a thin, 
homozeneous, pale pink pellicle, covering the chunam (shell- 
lime) walls of my house on the side exposed to the heavy 
monsvon rain, which is at present varying the monotony of 
our ‘‘fine sunny days,” which so impress our energetic cold- 
weather visitors, who learn all about India from Calcutta to 
Cape Comoiin in a three weeks’ tour, So evenly is the pink- 
coloured material distributed ın my library, that its walls look 
as if they had been painted on one side, and whitewashed on 
the other three sides, This coloration, which is well known 
in Madras, is, I believe, commonly attributed to some occult 
chemical action on the ime, but a cover-glass specimen stained 
with methylene blue, and examined with a 34-inch objective, 
decides at a glance that it 18 caused by a Micrococcus, which, in 
its microscopical appearance, presents nothing remarkable. 

The mode of growth of this organism on or in artificial 


' nutrient media I have not attempted to investigate, but I notice 


that white lead does not agree with it, as its growth ceases 

abruptly at the painted hamework of the doors and windows 
As I cannot find any description, im the reference-books at my 

disposal, of a Micrococcus which corresponds to the one here 


i described, I christen it provisionally Micrococcus madraspatanus, 


Madraspatan being the old name of Madras, which is, according 
to Lassen, a corruption of Manda-rajya, meaning ‘‘1ealm of 
the stupid.” EDGAR THURSTON. 
Government Central Museum, Madi.s, 
October 26, 


Catharinea undulata. 


IN October 1886 I found, in [Teitfordshue, two specimens of 
Catharinea undulata, Web, et Mohr., bearing fruit m the axis 
of the leaves ; those specimens I unfortunately lost. 

When this summer in Norway, I had the good fortune 
and pleasure of meeting Prof. S. O. Lindberg, of Helsingfors, 
and I mentioned the fact of the discovery to him. He then told 
rae that similar specimens had been found in Norway some 
little time before, and described under the name of C. anomola, 
Lindberg and Bryhn. In consequence of my conversation with 
Prof. Lindberg I looked again this autumn for specimens similar 
to those I had found last year, and after some little seaich I 
found some half-dozen or so near the same spot where I had 
found them last year. 

The specimens I now have in my possession bear fruit at the 
apex of the stem, and also one, or sometimes two, setæ in axus 
of leaves below the apex. These pleurocarpous sete differ from 
the acrocarpous by being twisted in a spiral manner, not being 
straight as the acrocarpous fruits are ; they are inserted in a 
vaginula in the axil of the leaf, without any petichsetial leaves. 

I should be glad if bryologists generally would look out for 

specimens of this form. I should also consider it a great favour 
aay collectors who may find specimens would let me know, 
and provide me with an accurate description, or send me the 
specimens for inspection. Specimens should ‘be preserved m 
strong methylated spirit, otherwise it may be difficult to verify 
some ımpo:tant details. 
+ There 1s a buef reference to the Norwegian specimens in the 
Botanische Centralblatt, Band xxix. p. 2, 1887; the full de- 
scription is, I believe, to be found in the Botaniska No'ser, 
1886, p. 157 ; the latter I have not yet been able to obtain access 
to, though I hope to do so soon, J. REYNOLDS VAIZEY., 

Botanical I aboiatory, Cambridge, November 18. 
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RESEARCHES ON 
II. 
The Cases of Nova Orionis and R Geminorum., 


“THE stars with bright carbon flutings, the same as those seen 

in comets, are not limited to first-magnitude stais, such as 
a Orionis, but include at least one new star, Nova QOnionis, 
Because the latte: star lasted but a short time we might expect 
the phenomena presented to be different from those found in the 
first-magnitude star, which 1s a vauable, like others with similar 
composite spectra. Practically there is little difference, for in 
a Orionis, a Herculis, and others of that type, we find well- 
marked dark absorption flutings of manganese, as well as line- 
absorption of sodium and magnesium.? The absorptions are not 
so well developed in the Nova, for the reason, perhaps, that 
condensation due to gravity had not taken place to such 
a great extent, so that the heat of the stones themselves was 
not so great, and further because the local absorption around 
each meteorite would be cloaked by the biight radiation of 


METEORITES) 
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the interspaces, which gives, as in comets, the matımum inten- 
sity tothe bright fluting, wave-length 517. In R Geminorum 
the demonstration of the same meteoric constitution, but without 
the strong absorption, 1s given by the fact that in that star so 
much of the light proceeds from the vapour produced by the 
meteorites, and fiom the ca: bon in the interspaceg, that the carbon 
flutings and the bright lines of banum and strofyium, and other 
substances present in meteorites, are visible at the same time, 
exactly as they are seen in the glow over a meteorite in an ex- 
perimental tube, in whicb, as the pressure is reduced, the edges 
alone of the carbon flutings are visible, and put of the appea- 
ance of bright lines, almost exactly resefibling. the bright lines 
of the heated meteorites, 

I give on a map the spectra of these two stars side by 
side with the bright flutings of carbon and the dark flutings 
of manganese with a view of showing that, both in the Nova 
and the fi st magnitude one in the same constellation, many 
of the phenomena are the same and are therefore probably pro- 
duced by the same cause. Some time after Dr. Copeland’s original 
observations of this star were published, ıt was pointed out, by 





' Mar 4.—Spectrn of nebula compared with the spectra of hydrogen, cool magnesium, and meteorite glow. 


Dunér, Vogel, and others, that some of the bright parts of the 
spectrum obseived by him were really coincident with the bright 
parts of the spectrum of a Ononis , this, of course, is beyond 
question. But in addition to these bright spaces Dr. Copeland 

ives some bright regions which, I think, have not heen touched 
by the arguments of Vogel and Dunér above ieferred to. It 
will be observed that in the case of R Geminorum, given on the 
same map as Nova and a Orionis, the bright lines correspond 
almost exactly with the biight spaces shown in the above-named 
stars and ceran lines seen in meteorites—that is to say, a 
meteorite glow, when the carbon spectrum 1s bright, gives us all 
the lines recorded in the spectrum of the star, showing that some 
of the lines conespond with the brightest flutings of carbon 

There can be no question, I think, that ın R Geminorum we 
have another stage, doubtless a prior stage, of the life-history 
not only of the Nova, but of a Orionis itself. 

7 Continued from p. 6r. 


The manganese absorptions agree with some of the manganese flutings 
seen in the Bessemer flame by Marshall Watts (Phr. Mag February 1873 





III. The spectra of meteorites glowing in tubes with the 
bright Imes observed in celestial bodies — 


(a) Comparison with the lines seen in nebule 
when C and F (bright) are either present 
or absent, 


(B) Comparison with bught lines (not associated 
with flutings) seen in stars. 


a “Nebula.” 


Only seven lines in all have been recorded up to the 
present in the spectra of nebulz, three of which coincide with 
lines in the spectium of hydrogen and three correspond to 
lines in magnesium. The magnesium lines represented are the 
llteavteler low tamperattes line at 373, the line at 470, and the 
remnant of the magnesium fluting at 500, the biightest part of 
the spectrum at the tempeiature of the bunsen burner. ‘The 
hydrogen lines are 4, F, and Hy (434) Sometimes the 500 
line is seen alone, but it ts generally associated with F and a 
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lne at 495. Phe 1emaming lines du not all appear in one 
nebula, but are associated one by one with the other three lines, 
The lines at 500 and 495 and F have been seen in the glow of 
the Dhurmsala meteorite when heated, but the origin of 495 
has not y®t been determined. 

_ The result of this comparison then is that the nebula spectrum 
is as closely assocaated with a meteorite glowing very gently in 
a very tenuous atmosphere given off by itself as 13 the spectrum 
of a comet near the sun by a meteorite glowing in a denser one 
also given i a when more highly heated. 

Farther, tt has‘been scen that the nebula spectrum was exactly 
reproduced in the comet? of 1866 and 1867, when away from the 
sun, As the collision of meteorites is accepted for the explana- 
tion of the phenomena in one case, it must, faute de mieux, be 
accepted for the other. The well-known constituents of 
meteorites, especially olivine, fully explain all the spectroscopic 
phenomena presented by luminous meteors, comets, and 
nebule, 

I publi-hed many years ago an experiment in which I had 
found that the gases evolved from meteorites under some condi- 
tions gave us the spectrum of hydrogen and under others the 
spectrum of carbon ; but in the globes I then used I was not 
enabled to study the spectrum of the glow itself. 

I should add that the line at 495 makes its appearance much 
more rately than the one at 500, in meteorite glows. 








B. “Stars” with bright lines, 


On reference to the maps which I exhibit to the Society, 
though they and the discussion of them are yet incomplete, it 
will seen that the principal lines which are seen bright 
in star spectra are, if we make due allowance for the 
discrepancies likely to occur in observations attended with 
great difficulties, lines which either have been observed in 


' the vapours and gases given off by meteorites in vacuum- 
| tubes or which.we might expect to see in a combined 


series of observations on meteorites having different chemical 
constituents. Among these lines are Ha, Hg, Hy, Ha, 464, 
540, 570, 580, 587; ın one case (Ist Cygnus) there are lines at 
5065 and 5268, the latter due to iron, The difficulties attend- 
ing this part of the inquiry are referred to subsequently, and 
it must be understood that in the absence of a detailed discussion 
especially of the spectra of the ‘‘ Novas,” which I have not yet 
completed, the opinion I express in the next part of this 
preliminary notice with regard to bright-line stars must be 
regarded rather as suggestions than as final conclusions. 


Discussion of the Maps showing the Bright Lines wisible in 
Stars and Nebule. 


It results from the discussion of the bright Imes seen, whether 
associated with the bright lines C and F of hydrogen or not, 





, Mar 5 ~Shows the pontons of threo of ths nabula lines as compared with well-known lines. 


that, while on the one hand we hate a class of bodies—the nebule 
—which give us the lines visible at the lowest temperature of 
chemical elements known to exist in meteorites, we have in the 
other class—the ‘‘stars” with bright lines—those lines visible at 
somewhat higher temperatmes in meteorites. In the stars with 
bright lines the two most important lines, which have been 
separately mapped by Vogel,? occur at 540 and 582. The 
mean readings of all the observations gives the positions 
of these lines as 540 and 580, In an experiment on the glow 
of a meteorite unch in manganese, the line of Mn at 5395, 
easily seen at the temperature of the bunsen, is distinctly seen 
in addition to the structure-spectrum of hydrogen. There js 
reasonable ground therefore for supposing that this line, the only 
one of the non group of metals visible at the temperature of the 
bunsen, may be the origin of one of the two lines seen alone in 
the spectrum of these “stars.” It will be seen that ın the map it 
has been easy to arrange all the bright lines hitherto seen in 
stars mto one order, ın which we begin with this line of 
Manganese, and a line of iron seen at the temperature of 
the oxy-coal-gas flame, the wave-length of which is 579. 
As other lies indicating other substances are added to 
these fundamental ones, we pass from those stars in which 


E Potsdam Observations, vol. iy No 14. 





C and F are not visible to those in which they make their 
appearance. Here, however, it is necessary to move with 
caution, because it may be that we are in presence of some of 
the limes visible in the structure-spectrum of hydrogen. The 
chief lines of hydrogen, as seen in the end-on tube when the 
conditions are such that C and F are not visible, have been 
already stated. Some of the lines observed in these stars, 
even the one at 540, have been found to be very nearly coincident 
with bright limes seen 10 the structure-spectrum, as well as with 
lines seen m the spectra of meteorites. 

The suggestion, therefore, that some of the lines seen in 
biight-line stars are lines of cool hydtogen must be noted, 
although theie are strong grounds for rejecting it, as will shortly 
appear, One objection 1s that strong lines of the II structure 
at 607-610 and 574 have not been recoided in star spectra with 
those at 540 and 580, 

In the nebule (see Map 5) we deal chiefly with lines seen in the 
spectrum of magnesium at the lowest temperature ; and these, as 
far as observations go, have not yet been ass ciated with the lines 
at 540 and 580 to which reference has just been made, although 
they may or may not be associated with the bright lines C and F of 
hydrogen. In the nebule, however, no lines coincident with the 
lmes of cool hydrogen have been observed. It will be seen, there- 
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fore, that we have heie again strong ground for rejecting the view 
that the lines seen in ‘‘staiy”’ at 540 and 580 are due to cool 
H, for since hydrogen is common to both nebul.e and stais, there 
is no rea-on why stiucture lines should occur in ‘‘staiy” any 
more than in nebulr. 

Another ground for rejecting cool hydrogen as the origin of 
any of the lines ın “stars” is that the stracture-spectrum of 
hy en is only seen in confined glows, which 13 just the condi- 
tion which cannot occu in space. 3 

At the same time, the apparent coincidences of many meteoute 
lines with structure lines of hydrogen greatly increases the 
difficulties of laboratory work , in fact, the structure-spectrum of 
hydrogen is to observations of meteonte glows in the laboratory 
what continuous spectrum is to observations uf bnght Ines mn 
stars, 

If it be agieed that we are not dealing with cool hydrogen, 
then it will follow that the only difference between celestial 
bodies with bright lines in their spectia comes from no differ- 
ence of origin or chemical constitution, but fiom a difference 
of temperature. 

At one point in these researches I was under the impression 
that the differences in the systems of bright lines seen in the 
nebule and the bright-line stus might arse fiom a preponde- 
ance of irons or stones 1n the swarms, But I was led to abandon 
this idea, not only by the observation of the meteontic glows, 
but by the consideration that even telescopically the ‘‘stas” 
1n question are more condensed than the nebula. 

e spectrum of the nebulæ, except in sume cases, is associated 
with a certain amount of continuous spectium, and meteorites 
glowing at a low temperature would be competent to give the 
continuous spectrum with its highest intensity in the yellow part 
of the spectium; so that in this way we should understand 
that {ines due to any gas or vapour in that part would be very 
much more likely to escape record than those in the part of the 
spectrum which the continuous spectium hardly reaches. The 
general absence, however, of bright lines of metallic vapours, 
except 495 and 500, and of the bight lines of hydrogen, evidently 
justifies the conclusion that we are here 1m piesence of those 
bodies ın celestial space, connected with which the temperatuie 
and the electrical excitation are at the minimum, and it is very 
remarkable how the lines seen in a (Geissler tube under the con- 
ditions stated, when either magnesium, or olivine, or other 
meteoric constituents are made to glow, should appear, one may 
almost say, indisciiminately among the orders of bodies in the 
heavens which up to the present time have been i1egarded as 
so utterly different in plan and stiucture as stars and nebule. 

The records of purely continuous spectra in the case of many 
nebule, as, for example, the Great Nebula in Andromeda, 1s 
in all probability an indication of our mability to observe them 

roperly. For a nebula to give a perfec:ly continuous spectrum, 
it is evident that the component meteorites must be mmcandes- 
cent, but still at a lowcr temperature than that 1equired to give 
bright lines. Now, the Mg line 500 's seen in some of the 
faintest nebula, where theie is httle or ny continuous spectiuin, 
and it therefore seems likely that these a'e at a lower tempera- 
ture than the nebule said to give perfectly continuous spectra, 
This being so, it 15 difficult to believe that other lines, which 
require a somewhat higher temperature for their existence than 
the line at 500, do not become visible at this increa-ed 
temperature, 

There can be little doubt that when owu in-trumental ap- 

lances and observing conditions become more perfect it will 
Pe found that the so-called continuous spectia are really discon- 
tinuous. There is, indeed, an element of doubt as regards some 
of the existing observations ; thus, the specuum of the coat 
panion to the Great Nebula m Andromeda appears to end 
abruptly in the orange, and thoughout its length is not uni- 
form, but is evidently crossed by lines of aLso:ption or by bight 
lines (Huggins, Phil Trans. vol. chiv. p. 441), 

Again, the Great Nebula in Andromeda is generaily regarded 
as having a continuous spectium pure andl simple, but an 
observer at Yale College (name not stated) has observed three 
bright lines in its spectrum (Observatory, vol. vni. p. 385). The 
lines a1e—the F line of hydrogen, and two other lines at wave- 
lengths 5312'5 and 55940. ‘The latter two lines are mentioned 
by the same observer as bright lines in y Cassiopeixz and 8 Lyre, 
and are recorded by Sherman (dstr, Nach., No. 2691) as bright 
lines in these stars andin Nova Andromedæ. No other observa- 
etions with which I am acquainted give these two lines in y 
Cassiopeim or 8 Lyre, but Maunder (Monthly Notices, vol xlvi, 


p. 20) gives them as two of the lines seen in No®a Andromede. 
It is possible, therefore, that the two lines in question, in the 
Yale College observation, bad their ougin in Nova Andromeda ; 
at all events there is no evidence to show that they are visible in 
the Great Nebula of Andromeda under normal conditi8ns. 

It is not impossible that the lines at 549 and 580 may be 
eventually traced in some of the Inightest nebula, since these 
are apparently the Imes next in order, as regirds temperature, 
to the Mg line 500. 

It is right that I should here pomt out that some observers 
of bright hnes in these so-called stars, have recorded a lme in 
the yellow which they affirm to be in the position of Dg; while 
on the other hand, m my experiments on meteorites, whether in 
the glow or ın the air, I have seen no line occupying this position. 

I trust that some obseiver with greater optical means will think 
it worth his time to make a spec.al inquiry on this point. The 
arguments against this line indicating the specu um of the so-called 
helium are absolutely overwhelming The helium line so far has 
only been seen in the very hottest part of the sun which we can 
getat. Itis there associated with 6 and with lines of iron which 
require the largest coil and the largest jai to bring them out, 
whereas it 15 stated to have heen observed in stars where the 
absence of 1ron lines and of 4 shows that the temperature 1s very 
low. Funther no trace of 1t was seen in Nova Cygni, and it has 
even been recorded in a spectrum in which C was absent. 

It 1 even possible that the line in question merely occupies the 
position of D} by reason of the displacement of D by mouon of 
the ‘stars "in the line of sight. On this point no information is 
at hand iegarding any ieference spectrum employed If, how- 
ever, 1t should eventually be established that the line 1s 1eally Ds, 
which probably represents a fine form of hydrogen, it can only 
le suggested that the degree of fineness which 13 broughteabout 
by temperatuie m the case of the sun 1s brought about in the 
‘paces betwetn meteorites by extreme tenuity. 


The Case of Nowr Cygni. 


The case of Nova Cygni 1s being discus$ed, and it appears 
likely that this ‘star? pa-sed throazh all the stages of tempera- 
twe lepresented by “stars” with bright lines, comets, and 
nebulw., In the mual stage, the principal Lmes recorded were 
those of hydrogen, cool magnesium, and sodium, At a later 
date, in addition to these, lines apparently indicating hotter 
magnesium and cmbon were observed. On the date of ils 
highest temperatuie (December 8, 1876) the lines observed by 


|. Vogel indicate H, Na, Mg, C, Fe, Mn, and Ba, the “star 


having then, it would appear from the discussion so far as it has 
yet gone, approached the condition of the great comet of 1882 
at perihelion, The Fe, Ba, C, and Na giadually disappeared, 
then the hydrozen followed, and the last stage of all was that in 
which Mg (500) appeared alone, as m the comets of 1866 67 
and in nebale Tne comp'ete discussion, however, must be 
reserved for a future communication — It 1s sufficient to say here 
that it is very probable that all the spectroscopic phenomena of 
Nova Cygni will adaut of explanation on the supposition that 
it was produced by the collision of two swarins of meteorites. 
The outhers were first engaged, and at the maximum the denser 
pats of the swarm s 


Digneulties conn ted with bie D scussion, 


An inspection of the maps, on which ae shown all the ob- 
servations already made upon bright iaes reco ed i10 the spectra 
of celestial bodies, willindicate at Arst sight an apparent variation 
of the po-itions ot the hnes greater than might have been ex- 
pected. This, however, I think will vanish on the consideration 
of the whole question ; and for n y part certaimly all the exami- 
nauons which I have been able to make have led me to the 
conclusion that the various observations have been far better than 
it was almost possible to hope for when the great difficulties of 
the observations themselves are considered. 

When it is remembered that, in order to get a determination 
of the position of a bight line, compaison-spectra and prisms 
aie needed, and that, from mechanical considerations alone, 
the application of the e aids to research is very frequently 
attended with difficulties and uncertainties; and further, when 
we consider that many of the observations have been noces- 
sarily made without these aids; the striking co:ncidences on 
the maps become of very much geate: importance than the 
shght variations seen between the positions of the same line 
reconled by different observers in the same star. 


Nov. 24, 1887 | 


NATURE 


83 





It will be ob#erved, too, that the information in some cases is 
faller ın the blue part of thespectrum, Heie again a reference to 
what the maps are really intended to show is necessary. The ma 
do not show the complete spectrum observed, but only the bright 
lines recortled in it. The actual observations have really consisted 
in picking out these bright lines from the background of con- 
tinuous spectrum, gthether in stars, nebulze, or co nets ; and, as 
the continuous spectrum will be generally brightest in the yellow 
and green, so in this part of the spectrum we must expect, first 
of all, to get the least information, and then, when the info1- 
mation is obtarfied, to get the greatest uncertainty, on account 
of the difficulty brought “bout by the greater luminosity of the 
background on which the line appears. 

The discussion by Hasselberg and others of the various ob- 
servations of comets which have been made from time to time 
indicates that under certain circumstances, where men of the 
highest skill and with the gieatest care have determined the 
wave-lengths of the carbon bands, discrepancies exist too great 
to admit of their being attributed to e:rors inherent in this branch 
of observation, 

If for a moment we consider alone the two bright flutings 
visible in the spectium of carbon, one with its bright edge just 
move refrangible than 6,—this is the high-temperature spectram 
—and the other—the low-temperature spectrum—with a fluting 
just less refrangible than 4,, it 1s at once suggested that sudden 
changes in comets may very likely be accompanied by a transi- 
tion fiom one condition of carbon vapour to the other, so that 
on this account apparent discrepancies in the measurements of the 
same comet at different times may represent 1ea) facts. Then 
again we have the motion of the swarm along its orbit, which 
in some cases we know is comparable to the velocity of light, so 
that wuiations of wave-length are produced as indicated in 
comet 1882, We also have the possibility thatthe velocity of 
the vapours in the jets, and that due to the electric repulsion— 
which, according to Zollner’s view, 1s the origin of comets’ 
tails—may also produce changes of :efiangibility. 

Although as a iule the bight fluting seen in comets appears 
to be that due to high temperature, this 1s apparently not always 
the case. In the experiments on the glow of magnesium wire, 
the flutings of carbon have always been seen, and when the 
vacuum is appioached the flutings have been those of the low- 
temperature spectrum. When the glow of the metalis seen 
under cerfain conditions, mixed with carbon vapour, 4, and óg 
are seen as bright dots or short lines inside the carbon fluting, 
exacily as (hey weie observed, probably, by Huggins in Brorsen’s 
comet (Pioc. R.S , vol xvi p. 386). - 


Authorities used in the Maps. 


The map showing the biight lines in Stars is based upon the 
following authorities -— 


3rd Cygnus, B.D + 36° No. 3956, R.A. 2ob. rom. 63., 
Decl. + 36° 18’, 
Vogel.—Pubhicationen des Astrophysikalschen Observa- 
toriums su Potsdam, vol. iv, No. 14, p. 19. 


e 
and Cygnus, B.D + 35°, No 4013, R.A. 20h. 7m. 26s., 

Decl. + 35° 50’ 8. 

Vogel — Pudblicationen des Astrophysikalischen Observa- 
teriums su Potsdam, vol iv. No. 14, p. 19. 

Wolf and Ravet Gontier ren lus, T lxv. (1867), 
p 292. The wave lengths were obtained from a 
curve based on the measurements given. 


Argelinder-Oeltzen 17681, RA. 18b. rm. 21s., Decl — 21° 
16’ 2, 


Vogel —Publicationen des Astrophysthaleschen Observa- 
tortums su Potsdam, vol iv. No. 14, p. 15 

Pickerin,.—Astronomische Nachrichten, No. 2376. 

Pickering. —Odser vatory, vol. iv. p. 82, 


vy Argus, R A 8h. 5m, 56s., Decl. ~ 46° 59’ 5. 
Copeland —Cofermcus, vol ii, p. 205. 
Ellery. —Od.ervatory, vol. ii. p. 418 
Stone 9168 (star in Scorpio), R.A 16h. 46m. 15s., Decl. — 41° 
376. 


3 
Copeland,—Cefernecus, voh tit. p. 205. 





A 





tst Argus, R.A. 8h. 51m 1s., Decl, — 47° 8^. 
Copeland. — Copernicus, vol. iii. p. 206, 


and Argus, R.A. roh. 36m. 54s., Decl. — 58° 8’. 
Copeland. —-Copernicuns, vol. iii. p. 226. 


Gould 15305 (Argo), R.A. trh. 5m. 1935., Decl, ~ 60° 21’, 
Copeland. — Copernicus, vol, iii. p. 206. 


Starin Centawi, R A. 13h. ton, 378s., Decl. ~ 57° 34. 
Copeland. — Copernicus, vol. ui. p. 206, 


Star in Cygnus, B.D. + 37° No. 3821, R.A. 20h. 7m. 48s., 
Decl. + 38° 0''1. 
Copeland —MMonthly Notices of the Royal Astronomical 
Society, London, vol. xlv. p. 90 


Lalande 13412, R.A 6h? 49m. 1583., Decl, — 23° 46°83. 
Vogel. — Publicationen des Astrophysthalischen Odserva- 
torinums ets Potsdam, vol. iv No. 14, ne 17. 
Pickeung. Astronomische Nachrichten, No. 2376. 


1st Cygnus, B.D. + 35° No. 4001, R.A. 20h, 5m. 48s, Decl. 
+ 35° 49'°7- 
Vogel.—Pudbheationen des Astrophysikatischen Observa- 
toriums su Potsdam, vol. iv. No. 14, p. 17. 


y Cassiopeise, R.A. oh. 50m 4s, Decl. + 60° 72, 
Vogel.—Publicatronen des Astsophysthalischen Observa- 
toriums zu Potsdam, vol. wv. No 14, p. 15. 
Vogel. —Beobachiungen su Bothkanp, Heft i. p: 29. 
Gothard.—Astronomuche Nachrichten, No. 2581. 
Konkoly. —Quoted by Gothard in Ast) onomische Nach- 
richten, No. 2581. 
Observatory, vol. v1. p. 332. 


B Lyre, R.A. 18h. 45m. 55s., Decl. + 337 139. 
Vogel.—Publeationen des Astrophysikalischen Observa- 
torinms su Potsdam, vol. iv. No 14, p. 15. 
Vogel. —Aeobach ungen zu Bothkamp, Hefti. p 33. 
Gothaid.—Astronomische Nachrichten, No. 2581. 


The map showing the biight lin ¢s in Vedu/a is based upon the 
following authorities :— 
Nebula in Osion. 
Hu sgins—Proceedings R.S. vol. xiv. p 39. 


Planetary Nebula, R.A 2th. 22m., Decl. + 47° 22’. 
-Copeland,— Copernicus, vol 1. p. 2. 
Planetary Nebula. 


Vogel —Monutsberichte der Akademi: der Wissenschaften 
su Berlin, April 1878, p. 303. 
No. 4572, 2075h., 16 H. iv. R.A. 20h. 16m. 79s, N.P.D. 
70° 20° 19/°3, 
Huggins.—Philosophical Transactions, vol. clvi. p. 385. 
Comet 1866. 
Huggins. Proceedings R.S. vol. xv. p. 5 


Nova Cygni. 
Lord Lindsay and Dr. Copeland. —Coperiricus, vol. i. 
p. 109. 


The map showing the coincidences of fintings of carbon, 
manganese, and zinc, with bight lines and flutings im stars and 
comets, and i1 a meteonte glow, is based upon the following 
authorities *— 


Hydrocarbon . .. 
Low-temperature carbon 
High-temperature carbon 
Comet 4 1881. 
Copeland. —Cofern‘eus, vol, u. p. 225, 


as | wax at Kensington. 


Manganese flame. 
Lecoq de Boisbaudran. —“‘ Spectres. Lumineux,” 
Work at Kensington. 


Nova O.ionis. 
Copeland.—Afonthly Notices of the Royal Astronomical, 
Society, vol. xlvi. p 109 


84 


NATURE 


[Mov. 24, 1887 





a Orionis. 

Vogel. —Beobachtungen su Bothkamp, Heft. i. p. 20. 
R Geminorum. 

Vogel.—Astronomische Nachrichten, No. 2000. 


Meteorite Glow. 
Work at Kensington. 


Schjellerup 152. 
Vogel.—Publicationen des Astrophysikalischen Observa- 
toriums sti Potsdam, vol. iv. No. 14, p. 30. 


On ihe Absorption Phenomena of Stars with Bright Lines, 


In addition to the map showing the bright lines visible in those 
stars the spectra of which contain them, I have prepared 
another map showing the absorptions which also occur. The 
two maps present a remarkable agieement—that 1s to say, there 
is the same progression in the absorption phenomena as there 1s 
in the bright-line phenomena. In those stars in which bright 
lines are seen without the lines of hydrogen (in which stars the 
meteorite swarm is probably at a slightly higher temperature 
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than that observed in the nebula when only the line at 500 is 
visible) we have no marked absorption-lines, but rather bands. 
When the hydrogen lines are added, as in y Cassiopeize, then we 
get the absorption of sodium and 4 of magnesium, as we should 
expect. The individual meteontes therefore are mucl cooler in 
these stars than in the Novas, seemg that the absorption is so 
little developed. Speaking generally, the:fgore, we may say 
that there are two causes of minimum absorption phenomena in 
stars. In the first place, as in the bright-line stars, only little 
vapour surrounds each meteorite, and that vapour consists of 
the substances visible at the lowest temperature ; while, on the 
other hand, in stars like Sirius, in cofsequence of the absolute 
state of vapour, we only get practically the absorption of hydro- 

en, or at all events the absorption of hydrogen in great excess, 

ue, I have very little doubt, in part, to the fact that most other 
substances have been dissociated by the intense heat resulting 
from the condensation of the meteorites, 


NOTES ON THE PROVISIONAL TEMPERATURE CURVE, 


In order to bring the vations iesults referred to in this 
communication in a definite form before my own mind, I have 
prepared a diagram which I have called a temperature curve, so 


CLASS Ile. 


(2) CLASS IIZ 


CARBON ABSORPTION 


\ 


Provisional Temperature Curve . 


tbat on one side of it we may consider those stages in the 
various heavenly bodies in which in each case the temperature 18 
increasing, while on the other arm of the curve we have that 
other condition in which we get first vaporous combination, 
and then ultimately the formation of a crust due to the gradual 
cooling of the mass. At the top of such a curve we shall of 
course have that condition in which the highest temperature 
must be assumed to exist. Ina letter to M. Dumas in the year 
1872, I suggested that possibly the simplification of the spectrum 
of a star might be associated with the highest temperature of the 
vapour, and that idea seems to have been accepted by other 
observers since that time. We shall have then stars of the 
first class at the top of the temperature curve. On the one 
arm of the curve representing increasing temperature we shall 
have at various heights those aggregations which give us indica- 
tions of a gradually increasing temperature brought about by 
collisions, beginning with meteorites as widely separated as they 
can be to seep up any luminosity at all, and finally vaporous 
condensations due to gravity. 

On the arm of the curve descending from stars of the first class 
to dark bodies like, say, the companion to Sirius, we must place 
those bodies where absorption of compound molecules is indi- 
cated. This we find in stars of Class III 4 of Vogel. But 





here a very interesting question‘hrises. Between stais of the fist 
class and that of ITI. we are bound to insert stars of Class IT., 
already located naturally on the ascending arm. 


The Case of Equal Temperatures on Exther Side of the Curve, 


Speaking roughly, it may be said that the construction of such 
a curve as this suggests that similar or nearly similar tempera- 
tures will be found on either side. This in the main, of course, 
18 true ; but it must be pointed out that, on the rising curve, the 
temperature will be that, as a rule, of individual meteorites and 
the vapours given out by them, while on the descending arm 
it will be the temperature of the consolidated mass, whether 
vaporous or becoming solid. But it is obvious that if we take 
two points near the top of the curve we shall have very 
nearly the same temperature of the atmosphere, by which [ 
mean the temperature of the layers in either case which are most 
effective in producing the phenomena of absorption, To take 
a concrete case, stars of the second class are obviously, by the 
consent of all, of a lower temperature than stars of the first class : 
on which side, therefore, of the curve must they be placed? Or, 
to take a more concrete case still, our sun is a star of the second 
class : on which arm of the curve must we place the sun? Here 
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we find ourselvessin a position of some difficulty, but ıt would 
appear that future work may enable us really to divide stars of 
the second class into two sertes, and 1f we can do so there is 
very little doubt that one sertes will represent the phenomenon 
of decreasiag temperature of the absorbing layers, while the 
other series will represent the phenomenon of increasing 
temperature. a 

What considerations are likely to help us in such an inquiry 
as this? The atmosphere of astar built up by meteorites should 
resemble in its constitution the totality of the chemical constitu- 
tion of meteorites, and therefore it might be inferred that the 
spectroscopic phenomenae presented by such an atmosphere 
would not be widely different from the spectroscopic pheno- 
mena presented by the vapours of many meteorites volatilized 
together. 

o mvestigate this question I have obtained composite photo- 
graphs of the spectra of several meteorites, with a solar spectram 
for purposes of comparison. I find that, while, on the one 
hand, the composite photograph giving us the spectrum of 
the meteorites greatly resembles that of the sun, as it shonld 
do, there are some variations which suggest the lime of separa- 
tion to which I have before alluded. From Dr. Huggins’s mag- 
mificent photographs of the stars we have learned that, as I 
had predicted years before the photographs were taken, the 
thickness of H and K varies very greatly in different stellar 
spectra, In those stars, presumably the hottest ones, in which 
we get the series of hydrogen lines almost alone as great ab- 
sorbers, K is almost absent ; it finally comes in, however, and 
after a certain stage has been reached it is the most important 
line in the spectrum. But there are stars m which the lines 4 
and G of hydrogen are not very much more developed than they 
are in the case of our own sun, in which K 1s much thinner than 
in the Solar spectrum ; and associated with this condition of K 
there is the absorption of a hydrogen lme more refrangible 
than K at wave-length 3800, which 1s not represented in the 
solar spectrum with anything hke the intensity. The question 
arises, therefore, whether the enormous thickening of K ob- 
served ın the sun and some other stas may not be hmited to 
those stars which, lke our sun, are reducing their temperature ; 
for we ceitainly are justified in assuming that the temperature of 
the sun now is not so high as it was m an earlier stage of the 
development of the system. Such a difference as that, if it is 
subsequently established, can only come from the atmo 
sphere, as an effect of cooling, becoming richer in those sub- 
stances the lines of which get broader as the star cools down. 
We can easily imagine that during the process of cooling the 
relative quantities of the vapours should not always remain 
constant, although it is impossible in the present state of our 
knowledge to give any particular reason why such and such 
vapours should disappear from the spectrum in consequence of 
chemical combination, while others should develop apparently in 
consequence of their retirement. 


Hydrogen plus Carbon indicates Mixed Swarms. 


o 

If we assume a brightening of the meteor-swarm due to 
collision as the cause of the so-called new stars, we have good 
proùndé for supposing that in thesé bodies the phenomena should 

e mixed, for the reason that we should have in one part of the 
swarm a number of collisions probably of close meteorites, 
while among the out-liers the collisions would be few. We 
shall in fact have in one part the conditions represented in 
Class III.a, and in the other such a condition as we get in y 
Cassiopere. I have in another part of this paper discussed the 
flutings observed in Nova Orionis, and have shown that so far 
as they were concerned we have the radiation of carbon and the 
absorption of manganese; but there is evidence to show that 
with these fluted appearances bright lines were observed—D, 
and F, although no mention ıs made of C.} 

We have here, there is httle doubt, the vera causa of stellar 
long-period vanability. 12 per cent. of stars of Class III.a are 
variable, and 9 per cent. of Class III 4. Inthe one case, meteor- 
swarms produce the increased brightness by colliding with those 
of the condensing one. In the other, they do so by their peri- 
astron e round the dim condensed one. There is no 
variability, in the usual sense of the word, in stars like the sun 
and a Lyræ, and the reason is now obvious, 


* Konkoly, Astr. Nach. 2712, Dg and F; Rico indicates Ds in Astr. Nach, 
2707. 











THE CONDITIONS OF COLLISIONS OF METEORITES. 
The Chemical Elements most frequently detevinined in Meteorites 


I think it well to give here as a reminder a short table showing 
the chief substances met with ın meteorites, It will indicate the 
cause of the continued reference to the spectra of Mg, Fe, and 
Mn in what follows. 


SIDERITES, 


Nickel-iron, copper, manganese. 

Trouite = FeS. 

Graphite. 

Schreibersite = iron and nickel phos- 
phide. 

Daubreéeite = ironand chromium sul- 
phide, 


SIDEROLITES, 
CHONDRITIC— 
(a) Non-carbonaceous = Olivine = chrysolite = pendot = 
(MgFe) Odi = S10; 41°3, MgO 
` 50°9, FeO 77. 
Enstatite MgO,Sı = SiO, 60, MgO 
O 
Rronzite = enstatite in which some 
Mg is replaced by Fe. 
Nickel-1ron, manganese, 
Troilite. 
Chromite = iron protoxide 32, chro- 
mium sesquioxide 68, + Al and 
M 


g 
Augite =pyroxene, Si0,55, CaO 23, 
MgO 16, MnO o'5, FeO 4. ° 
Silicate of calcium, sodium, 
aluminium. 


. Carbon in combination with Hand O. 
Sulphates of Mg, Ca, Na, and K. 


Anorthite. 

Enstatite, 

Bronzite. 

Olvine, 

Augite. 

Troilite. í 


and 
(8) Carbonaceous . 


NON-CHONDRITIC = 


The Numbers of Meteorites in Space. 


Tt is well known that observations of falling-stars have been 
used to determine roughly the average number of meteorites 
which fall on the earth each twenty-four hours ; and having this 
datum to determine the average distance apart between the 
meteorites in those parts of space which are traversed by the 
earth as a member of the solar system, Dr. Schmidt, of Athens, 
from observations made during seventeen years found that the 
mean hourly number of luminous meteors visible on a clear 
moonless night by one observer was fourteen, taking the time of 
observation from midnight to 1 a.m, 

It has been further experimentally shown that a large group of 
observers who might include the whole hemisphere in their ob- 
servations would sec about six times as many as are visible to 
one eye. Prof. H. A. Newton and others have calculated that 
making all proper corrections the number which might be visible 
over the whole earth would be a little greater than 10,000 times 
as many as could be seen at one place. Fiom this we gather 
that not less than twenty millions of luminous meteors fall upon 
our planet daily, each of which in a dar« clear night would pre- 
sent us with the well-known phenomenon of a shooting-star. 

This number, however, by no means represents the total 
number of minute meteorites that enter our atmosphere, because 
many entirely invisible to the naked eye are often seen in tele- 
scopes, It has been suggested that the number of meteorites if 
these were included would be increased at least twenty-fold : this 
would give us 400 millions of meteorites falling on the earth’s 
surface daily. If we consider, however, only those visible to 
the naked eye, and if we assume that the absolute velocity of the 
meteors in space is equal to that of comets moving in parabolic 
orbits, Prof. H. A. Newton has shown that the average number 
of meteorites in the space that the enith traverses isin each , 
volume equal to the earth about 30,000 This gives us a result 
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in round numbers that the meteorites are distributed each 250 
miles away from its neighbouts,? 

If, then, these observations may be accepted to be good for 
any part of space, we may, and mdeed must, expect celestial 
phenomenon which can be traced to meteorites in all parts of 
space. 

Further, we have the experience of our own system that these 
meteois are apt to collect in groups. 

A comet, it 1s now generally accepted, is a swarm of meteors 
in company. Such a swum finally makes a continuous orbit by 
virtue of arrested velocities; impacts will break up large stones 
and will produce new vapous in some cases, which will con- 
dense into small meteoroids. 

A meteorite in space under any of the conditions indicated by 
the comets, new stars, and such Sist-magnitude stars as a Orionis, 
will evidently be subject to collisions, but only to a greater 
number of collisions than those which must ordinarily occur if 
space is as full of meteoritesas Prof. Newton's calculations, from 
observations made on the earth, would naturally seem to indicate. 


The Velocity of Luminous Meteors. 


In spite of the difficulties which attend the observations 
necessaiy fo determine the velocity of meteors entering our 
atmosphere, many observations have been made from which it 
may be gathered that the velocity is rarely under 10 miles a 
second or over 40 or 50, Itis known that the velocities of some 
meteor-swarms aie very different fiom those of others. Prof. 
Newton, our highest authority on this subject, is prepared to 
consider that the average velocity may be taken to be 30 miles a 
second, 


Result of Collisions, 


If we take these velocities as representing what happens m 
other regions of space, and assume the specific heat of the 
meteorites to be ‘10, the increase in their temperature when 
their motions are arrested by impacts will be roughly as 
follows :— 


Velocity 1 mile per second 3,000° C. 
»”» 10 339 39 300, 000° 
” 20 ” ” 1, 200,000° 
305 ” 2,700, 0C0" 
axe GO 235 3 act + 10,800,090° 


It is clear, however, that we should under the conditions 
stated be more frequently dealing with grazes than collisions. 


Comets due to Collisions of Aleteorites, 


The fact that comets are due to swarms of meteorites was fist 
established by Schiaparelli in 1866, when he demonstrated that 
the orbit of the August meteors was identical with that of the 
bright comet of 1862.1 


Nebulae due to Collisions of Meteorites. 


So far as I know the first suggestion that nebule: were really 
in some manner associated with meteorites and not with masses 
of gas was made by Piof. Tait in 1871. I have used the sug- 
gestion in my lectures ever since, and it 1s now some years ago 
since I put it to an experimental test by showing that both the 
spectra of comets and nebule, so far as carbon and hydrogen 
were concerned, could be produced fiom a vessel containing the 
vapours produced by meteontes, More recently, M, Faye has 
stated in his woiks on the nebula: hypothesis that the solar nebula 
may as probably have consisted of a cloud of stones as of a mass of 
gas. This view, however, has not been favoured by Dr. Huggins, 
whoin his observations both on nebulz and comets has inferred 
from the near coincidence of the line of 500 with the strong air 
line that we are probably in presence of nitrogen, or of a form of 
matter more elementary than nitrogen; the line at 373 being i 


F Article on ‘‘ Meteorites,” Prof. Newton, “Encyclopædia Britannica,” | 
vol avi. ‘ 
7 Letters to Father Secchi, printed in the Bollettino of the Collegio 
Romano, and reproduced in Les Afondes,t xii. 

Ek It aply me men a a Sn ese of what (for want of 
a better pl may led the period of life of a star or group, beginning 
with the glowing gases developxdl is mnpacts of agglomerating cold masses 
(planetary nebula and others irresolvable, such as these of Orion, L» 

c., Where the spectrum convsts of a very few bright lines only)” (Brof 
Tat, Proc RS. Edin , 1877) : 
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attmbuted by him also to some unknown formeof hydrogen on 
account of its coincidence with one of the series of hydrogen lines 
in the ultra-violet observed in the spectra of stais of the first 
class, 

@ 


t Mew Stars" due to Collisions of difeteorttes. 
e 


The idea that the Noras which appear from time to time are 
due to collisions of meteorites was, I think, first advanced by 
myself in 1877, when I wrote in connection with Nova Cygni :— 

“The very rapid reduction of light in the case of the new star 
in Cygnus was so stuking that I at once wrote to Mr. IImd to 
ask rf any change of place was observable, because ıt seemed 
obvious that, if the body which thus put on so suddenly the 
chromospheric spectrum were single, it might only weigh a few 
tons, or even hundredweights, and, being so small, might be 
very near us. Mr Huind’s telescope was dismounted, and I 
have not yet go: any information as to change of position; and 
as I am now writ ng in the Flighlands, away from all books, I 
have no opportunity of comparing the position now given by 
Lord Lindsay in R.A. 2th. 36m. 52s., Decl. + 42° 16°53”, with 
those given on its first appearance by Winnecke and others. 

“ We seem driven, then, from the idea that these phenomena 
are produced by the incandescence of large masses of matter, 
because if they were so produced, the unning down of biilliancy 
would be exceeding slow. 

“Let us consider the case, then, on the supposition of small 
masses of matter, Where are we to find them? The answer is 
easy: in those small meteoric masses which, an ever-increasing 
mass of evidence tends to show, occupy all the realms of 
space,” + 

s 


The Effects of Colhsions. 


The question of what must happen to the meteorites them- 
selves in consequence of this system of collisions is worth going 
into thoroughly. A very cursory examination seems to indicate 
that much highti, thrown on the condition of meteorites as we 
know them, and their division into iron and stony. 

As 30 miles per second 1s a veiy fiequent value obtained for 
the velocity of meteorites when they ente1 our atmosphere, it is 
possible to compare tempetatures brought about by collisions 
with those produced by passage through oui atmosphere. Two 
masses of meteoric iron meeung each other in space would pro- 
bably, uf moving with a certain velocity, be formed into a pasty 
conjoined mass, and this process might go on until an iron of 
large dimensions was formed, and the various meteorites thus 
welded together would present in time a very fragmentary 
appealance. While nons were thus incieasing 1n size, collisions 
with smaller meteorites would be attended with very local in- 
creases of temperature, perhaps sufficient to volatilize the surface 
or allow it to be indented, and in this manner the well-known 
““thamb-marks ” receive explanation. 

The masses of iron, when in a state of fusion, whatever 
their size, would be able to include stony meteorites in their 
vicimty. In the case of stones it 1s easy to see that the result 
would be very different Thejr collisions would have, most pro- 
bably, the effect of reducing Inge pre-existing masses to smaller 
ones, and the collision of a large stone with a large 1ron would 
probably effect the driving of the stone irto fragments, while the 
tron would be liquefied so as to inclose some of the fragments in 
its mass, 

These operations of Nature might go on either in free space, 
or in the head of a comet, or in meteor-swarms. They probably 
cause the appearance of the so-called new stars, and in these 
various circumstances the rate of subsequent cooling would of 


‘couse be very different, so that the results would be very 


different indeed 

Large masses on collision probably dest: ay each other, produce 
fragments and vapour, which a rain conlense. The heterogeneous 
structure is thus to a certan extent explained On collision the 
pait of the substance of the meteorite given up will depend on the 
temperature, and thus a mass of metalliciron mixed with silicates 
at low temperature will get rid of the iron at once, which must 
then perforce condense in a separate swarm ; therefore under low 
temperature conditions, say at aphelion, irons alone will be formed 
and the stones will become spongy. The stones will absorb the 
C and II vapours. 


1 NATURE, vol, avi Pe 473 
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IJ have finallyeto express my great obligations to Messrs- 
Fowler, Taylor, and Richards, who have helped me in 
various ways in the researches embodied in this paper. 
Mr. Fowler, the assistant to the Solar Physics Committee, 
has made most of the observations on meteontes, and low-tem- 
perature spectra generally, which have been recorded on the 
maps, and he has cgfried out this work with a care, skill, and 
patience beyond al praise. The observations have in nearly 
every case been checked also by myself. Mr. Taylor, the Demon- 
stiator of Astronomy, has been chiefly responsible for looking 
up the literature and mapping the results, in which he has been 
aided by Mr. Richaids. è 

J. NORNAN LOCKYER. 


SIR JULIUS VON HAAST, F.R.S. 


CIENCE in Australasia, and especially in New 
Zealand, has recently sustained a great loss by the 
death, on August 16 last, of Sir Julius von Haast. He was 
born on May 1,1824,at Bonn, where his father was a wealthy 
merchant. After passing through the grammar-schools 
of Bonn and Cologne, he entered the University of Bonn, 
and devoted a considerable portion of his time to geo- 
logical and mineralogical studies. He then spent some 
years in France, and made journeys for the purpose of 
scientific exploration in Russia, Austria, and Italy. Being 
invited by an English firm of ship-owners to visit New 
Zealand on their behalf in order to report upon its fitness 
as a field for German emigration, he went to London, 
and actepted their offer after some negotiation ; and on 
December 21, 1858, he arrived at Auckland. The next 
day, by a lucky chance, the Austrian ship Vevara—then 
on its voyage of scientific research—put into Auckland ; 
and when Dr. von Hochstetter was left behind, at the 
request of the New Zealand Government, he took Mr. 
Haast as his lieutenant and companion in all his journeys 
in these islands. After the departure of Hochstetter, Mr. 
Haast was engaged by the Provincial Government of 
Nelson to explore the west coast of the province, and in 
the journey undertaken in the pursuit of these duties he 
commenced his examination of the physical geography 
and geology of the Southern Alps. The results of the 
exploration were published in a report printed by the 
Nelson Government and dated January 3, 1861. 
Immediately after the conclusion of the Nelson journey— 
namely, in December 1860—he undertook to report to the 
Government of the Province of Canterbury as to the 
possibility of constructing a tunnel through the hills which 
separate Christchurch from its port of Lyttelton ; and in 
the following year he was appointed to the command of 
the Ceorl. Sprvey of Canterbury, being thus the first 
Government geologist in New Zealand. It was in this 
capacity that he accomplished the most valuable part of 
his scientific work. The most sfriking of his achievements 
were the examination of the Mount Cook district ; the 
sketching and mapping out of the great glaciers of the 
Southern Alps, named by him the Tasman, Franz Joseph, 
Hochstetter, Hooker, and Muller glaciers, and many 
others; and the forecast and subsequent examination made 
of the auriferous districts of Westland. AH this, with the 
geographical, zoological, botanical, and meteorological re- 
searches carried on side by side with the more exclusively 
geological work, was in continuation of what had been 
done ın the Nelson or northern portion of the same 
mountain system. The results of his investigations were 
set forth in the chief book published by hun—namely, 
“The Geology of Canterbury and Westland.” He was 
also the author of many papers in scientific periodicals. 
Last year he acted as New Zealand Commissioner at 
the Indian and Colonial Exhibition. Afterwards he 
visited Paris, Brussels, Berlin, Dresden, Vienna, Halle, 
Venice, Florence, and other centres, obtaining a vast 
number of things for the Canterbury Museum, the flourish- 
ing condition of which 1s mainly due to his energy and 











zeal, His labour in connection with the Exhibition, and the 
subsequent wear and tear of travelling while in weak 
health, appear to have overtaxed his strength, and he 
died of heart-disease a month after his return to New 
Zealand, 


NOTES. 


Tue fourth session of the International Geological Congress 
will be held next yearin London. The Congress was founded 
at a meeting of the American Association for the Advancement 
of Science at Buffalo in 1876, the first session being held at 
Paris in 1878, the second at Bologna in 1881, the third at Berlin in 
1885. The following is a list of the Organizing Committee 
appointed to carry out the arrangements :—H. Bauerman, W. T, 
Blanford, F.R.S., Rev. Prof. T. G. Bonney, F.R.S., Prof. W. 
Boyd Dawkins, F. R.S., John Evans, F.R.S., Prof. W. H. Flower, 
ERS., Arch. Geke, F.R.S., Prof. James Geikie, F.R.S, 
Sir Douglas Galton, F.R.S., Prof. A, H. Green, F.R.S , Rev. 
Prof. S. Haughton, F.R.S., Prof. T. H. Huxley, F.R.S, W. 
H. Hudleston, F.R.S., Prof. T. McK Hughes, J. W. Hulke, 
F.R.S., Prof. E. Holl, F.R.S., Piof. J. W. Judd, F.R $., 
Prof. J. Prestwich, F.R.S., F. W. Radler, H. C. Sorby, F.R.S. 
Sır W. W. Smyth, F.R.S, W. Topley, Rev, Prof. Wat- 
shire, Henry Woodward, F.R.S. The duty of this Committee 
will be to nominate the officers, to appoint Executive Com- 
mittees, and to fix the exact date of meeting. The Congress at 
Berlin 1equested that the meeting should be held in London 
between August 15 and September 15. 


Dr. Dawson, Assistant-Director of the Canadian Geological 
Survey, who headed the party sent by the Dominion Govern- 


ment to explore the country adjacent to the Aloka 
boundary, has returned to Victoria. Two of his party, 
Messis. Ogilvie and McConnell, will winter in the dis- 


trict, pieparmg the way for the establishment of the in- 
ternational boundary. The Expedition so far has secured a 
grent deal of geological, geographical, and general information 
about the country, which ıs far from being the Arctic region it 1s 
sometimes represented to be. The point from which Dr. 
Dawson turned back was at the junction of the Lewis and Pelly 
Rivers. It is r090 miles noith of Victoria. There the forg 
was found to differ but little from that on the banks of the 
Fiaser. A great deal of open grassy country exists along the 
stream’s tributary to the Yukon. No areas of tundra or frozen 


| swamps, such as are to be met with in the intenor of Alaska, were 
| discovered by the Expedition. 


Dr. Dawson's conclusion is that 
the whole country, fiom Cassiar to the vicinity of Forty-mule Creek 
on the Yukon River (which must be near the eastern boundary 
of Alaska), yields more or less gold in placer deposits. This 
would constitute a gold-bearing region fully 509 miles ın length, 


; and of indefinite width. 


AT a meeting of the Council of University College, 
Bristol, held on Wednesday, November 16, it was decided, at 
the suggestion of the staff of the College, to suspend for a year 
the office of Piincipal. Prof. Lloyd Morgan was in the mean- 
time appointed academical head of the College, and Chairman 
of the Educational Bom, with the title of Dean. 


AT the Royal Institution, Si Robert Stawell Ball, the 
Astronomer-Royal of Ireland, will give a course of six lectures 
(adapted to a juvenile auditory) on Astronomy: the Sun, Moon, 
Planets, Comets, and Stais. The course will begin on Decem- 
ber 24. Courses of lectures will also probably be given by Lord 
Rayleigh (Professor of Natural Philosophy at the Royal Insti- 
tution), Dr. G. J. Romanes, Mr. Hubert Herkomer, Prof. C. 
Hubert H. Parry, the Rey. W. H. Dallinger, and Mr. William 
Archer, 
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WE are requested to state that the lectures to be given on 
behalf of the Anthropological Institute by Mr. Francis Galton 
—-which weie postponed in consequence of that gentleman's 
indisposition—will be delivered in the Lecture Theatre of the 
South Kensington Museum on Satuiday, the 26th inst., and the 
two following Saturdays, December 3 and 10, 


AN International Exhibition will shortly be held by the 
Ornithological Society at Berlin. 


A MAGNETIC Observatory is about to be erected near the 
Solar Observatory, on the Brauhausberg, near Potsdam. 


A CORRESPONDENT writes to us from Venice that on the 9th 
inst. an earthquake occurred there at 1.32 am. There were 
five gentle undulations, which lasted ten seconds. On the 
same morning—at 1.30 a.m,—a shock at Ferrara is said to have 
lasted seven seconds. 


THE other day Mr. Ruskin sent to the Zimes the following 
extract from a letter, dated November 14, which he had received 
from a friend at Florence =‘ We had an earthquake this morn- 
ing, which frightened everybody, aud my door shook so that I 
thought somebody was trying to break in, and then there was a 
terrible noise, but I believe no harm done. The bells rang of 
themselves at the Carmine, and some say that one or two chim- 
neys fell, but nobody seems to know.” From a report issued 
by Signor Passerini, Director of the Meteorological Observatory 
connected with the Agricultural College of Scandicci, we learn 
that three shocks were felt there on the rath, the first tahing 
place about 5.20 a.m. It was accompanied by a rather loud 
rumbling, and was powerful enough to shake all the furniture in 
Signor Passerini’s room. A second shock, weaker, and not 
accompanied by rumbling, was felt about twenty minutes later. 
At 6.49 a.m. the third shock, the strongest of all, and ac- 
companied by loud rumbling, was felt. During the continuance 
of this shock people in the open country saw trees much shaken, 
and quantities of leaves were observed to fall, The direction of 
the shocks was from north-north-west to south-south-east. 


AT the suggestion of Prof. Mushketoff, who has just returned 
from his official visit to Semuiretchia, a special Commission bas 
been appointed to watch the course of any earthquakes that may 
‘happen, and to report on them, in those parts of the Russian 
Empire which are most frequently visited, such as the Caucasus, 
Turkestan, and the Transbaikal region. 


ADVICES from Baku state that a naphtha spring has burst 
forth near the town of Balachany, the oil being thrown to a 
height of over roo feet and carried away long distances by the 
wind. Sometimes the oil falls like rain over the adjacent 
districts, and forms small streams, whilst heavy naphtha gases 
fill the air. 


ANOTHER contribution to the subject of photography in 
coloms is published by Mr, Carey Lea ın the November 
number of the American Journal of Science. Although the 
interpretations placed upon his former experiments have 
not received universal acceptance ın this country, still the 
experiments themselves have been generally received with 
considerable interest and surprise, and indeed are at the 
present time being repeated and considerably extended in 
moe than one Enghsh laboratory. The appearance of another 
communication from Mr. Carey Les is therefore most opportune, 
and will doubtless form the subject for considerable discussion, 
It will be remembered that the so-called photo-salts of silver, a 
desciiption of which appeared in these columns a few months 
ago, were said to consist of combinations of ordinary chloride of 
silver: with small quantities of subchloride. Mr, Carey Lea now 
, finds that silver chloride combines with small quantities of many 
other chlorides, besides its own subchloride, to form coloured 
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salts, comparatively stable and remarkably les#sensitive to light. 
Thus if silver nitrate be added to a solution of ferric chloride in 
presence of free hydrochloric acid, the precipitate obtained is 
buff-coloured, and the ferric chloride carried down hy the silver 
chloride cannot”be washed out even by hydrochloric acid. The 
most remarkable property of this silver-ferrfg chlonde is that it 
is almost unacted upon by light. Chlorides of cobalt, nickel, 
manganese, and mercury give analogous combinations, each 
having a characteristic colour. As those chlorides, such as ferric 
and mercuric, which readily part witheone equivalent of chlorine, 
act most energetically in reducing the sensitiveness, it appears 
probable that the traces of chlorine thus capable of being given 
up, simply hold in check the commencement of the movement 
towards reduction. 


We have received from Mer. Stewart Culin the reprint of a 
paper read by him before the Anthropological Section of the 
American Association at its meeting at New York during the 
past autumn. It is entitled “China in America: a Study in 
the Social Life of the Chinese in the Eastern Cities of the United 
States,” and describes the special districts ia Southern China from 
which the immigrants mostly come, the guilds and associations 
they form, their mode of life, their pleasures, which are some- 
what few and simple, and much else in respect to them that is 
of a very interesting character. His own contact with the 
Chinese in the United States leads him to form a favour- 
able estimate of their character and attainments, which have 
been the subjects of much misconception. They are n®t “the 
dregs of the people, given up to gambling and opium-smoking, 
and distingwshed only by their vices,” as the anti-Chinese orators 
aver; nor are their mental and moral qualities quite so high as 
others allege. But we fear very much that Mr. Culin is over 
sanguine in the anticipation that the returning emigrants will 
some day carry enlightenment to their own country. Their 
work is not of a kind that enables them to acquire very 
great knowledge of the resources of the West; they come 
with a special object, viz. the acquisition of a competence, 
they toil unremuttingly until that is attained, when they speed 
home again, usually with no very pleasant memories of the land 
of their sojourn To China herself we must look for the 
elements of her regeneration, and time, which 1s the great 
solvent, will have its slow effect on that huge mass of humanity. 


THE German publisher, Herr Trewendt, of Breslau, has just 
issued the twentieth part of a Dictionary of Zoology, Anthro- 
pology, and Ethnology; the twenty-fourth and twenty-fifth 
parts of a Dictionary of Chemistry ; and the twentieth part of a 
hand-book of Botany. These works belong to the elaborate 
“ Encyklopædie der Wissenschaften,” edited by Dr. W. Forster, 
Dr. A. Kenngott, Dr, A.eLadenburg, and other scientific 
wiiters. 


Prog. FOREL is at present studying the penetration of light 
mto the Lake of Geneva, by means of the photographic effect 
on chloride of silver paper. Six photographic apparatus are 
attached one above another to a rope at ro-metre intervals. 
They are let down into the lake after sunset, left there one day 
or more, and taken up again at night. The depth-limit of 
absolute darkness has been found this year, in the beginning of 
March, roo m. ; of May, 75m ; and of July, 45 m. Prof. 
Forel hopes to carry on these experiments for a whole year, 
every two months, and so obtain the curve for penetration of 
light into the lake. 


Tue loss of electricity by a conductor in moist air has been 
lately studied by Signor Guglielmo (Turin Academy). He finds 
that with potentials less than 600 volts, moist ar insulates as 
well as dry air, but with higher potentials, there is more loss 
in moist air, and more the moister the air, and the higher the 
potential. The potential at which the difference becomes per- 
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eptible is the sane for a ball as for a fine point. It occus 
‘vith extremely smooth surfaces, and so cannot be attributed to 
Kischarges in consequence of roughness of surface. With equal 
notential the Joss of electricity has the same magnitude, what- 
ver the dimensions of the balls used as conductors. In air 
aturated with vapoyfs of insulating substances, the loss of 
lectricity of a conductor 1s nearly the same as in dry air, 


THE large Russian ironclad Zehesme, now being finished at 
Jebastopol, and having a displacement of over 10,000 tons, is to 
nave boilers heated with petroleum, If the results correspond 
o what the Sebastopol engineers expect, the example is likely to 
œ followed elsewhere, In this connection we may note an 
account in Za Mature of November 5, of a gas-boat, as it may be 
'alled, the Volapuk, recently constructed by M, Forest, in which 
 gas-engine of six horse-power is driven, not by coal-gas, but 
oy air charged with carbureted hydrogen, by passage through 
detroleum-oil, There are two pistons, and the explosive mixture 
s ignited by means of a spark from a magneto-electric arrange- 
ment. The engine consumes six litres of petroleum-oil per 
aour, giving a speed of sixteen kilometres per hour. 


AMONG the various uses of celluloid, it would appear (accord- 
xog to the Annales Industrielles) to be a sutable sheathing for 
ships, in place of copper. A French Company now undertakes 
Ko supply the substance for this at 9 frances per surface-metre 
mnd per millimetre of thickness. In experiments by M. Butaine, 
plates of celluloid applied to various vessels in January last were 
removed five or six months after, and found quite intact and free 
Krom marine vegetation, which was abundant on parts uncovered. 
The colour of the substauce is indestructible ; the thickness may 
be reduced to 00003 metre; and the qualities of elasticity, 
«solidity, impermeabulity, resistance to chemical action, &c., are 
all in favour of this use of celluloid. 


Tue following interesting observations with regard to the 
mobility of loess have been made by M. Potanin during his last 
journey through the region south of the Ordos. As wind 
steadily moves the shifting sands, so also water steadily moves 
the loess, transporting ıt from higher to lower levels. The 
underground water which filtrates through the loess, begins by 
making in ita kind of cavern; then a circular crevice appears 
on the surface over the cavern, and a cylindrical vertical hollow, 
which soon becomes a deep well, is formed through the thick- 
ness of the upper layers of the loess. The whole surface of the 
loess deposits 1s dotted with such wells, very dangerous to cattle. 
By and by the formerly cylindrical well begins to extend in the 
direction in which the underground water flows, and a nanow 
ravine grows until ‘dt joins the maia valley. Then masses of 
loess continually fall down into the ravine, increasing its width, 
The fall of these masses is favoured by the numerous crevices in 
the loess, and it is so frequent that natives wain foreigners not 
to approach the borders of a ravine. Of course the fallen 
masses are further dislocated by water, and the loess is thus 
steadily transported at a remarkable speed to lower levels. 


HITHERTO it has been generally supposed that the glaciers of 
the Cancasus are far from having the same development as those 
of the Alps. It appears, however, fiom the last researches of 
Abich, that, although no glaciers of the Caucasus are as long as 
the Aletsch and Unteraar glacieis, or the Mer de Glace, there 
are a gient many ofthem. From tables compiled by M. Smiinoff 
in a recent issue of the Bulletin of the Moscow Naturalists’ Society, 
1t appears that the average lowest levels of the Caucasus glaciers 
are: 2504 metresin the Elburz Chain ; 2176 metres in the chain 
to the west of the Adai-hokh ; 2266 metres in the high valley of 
the Ingur ; 2898 metres on the eastern slope, and 2238 on the 
northern slope, of the Kazbek ; from 2428 to 2658 metres in 
Daghestan ; 2776 meties on the Great Ararat; and as much as 
from 3162 to 3194 metres on the Shah-dagh. Comparing 








these heights with those reached by the lower extremities of 
glaciers ın other highlands, M. Smumoff concludes that in the 
main Caucasus ridge the altitudes of the snow-line and the 
glaciers are intermediate between the corresponding altitudes n 
the Alps and those ın the chains of Central Asia (Thian Shan and 
Hindu Kush); and that in the western parts of the Caucasus the 
altitudes of the perennial snow-line are nearer to those of the 
Austrian Alps, There is some analogy between West Caucasus 
and the Himalayas, inasmuch as the lowest limits of perennial 
snow in both chains are higher on the northern slope than on 
the southern. ` 


A ‘ PANORAMA-BIJOU ” (or toy panorama), has been recently 
brought before the French Société d’Encouragement, by M. 
Benoist. It is meant to give a succession of connected views of 
photographed scenery, &c. Externally the instrument appears 
as a cylindrical case with a handle projecting from its curved 
surface. The observer looks through a lens, in the axis, towards 
a mirror inclined 45°, which reflects a panoramic view fixed 
round the interior of an inner cylinder which is rotated by 
clockwork, The back of the case is of ground glass, admitting 
diffuse hght. The instiument may be found a suitable com- 
panion to the stereoscope on the drawing-room table. 


Frozen fish are now imported into France, and a Society 
formed in Marseilles for the purpose of developing the trade (the 
Société du Trident) has a steamer and a sailing-vessel engaged in 
it, The steamer Kokelle lately came into Marseilles with some 
30,000 kilogrammes of frozen fish in its hold, the temperature of 
which is kept at 17° C. below zero by means of a Pictet machine 
(evaporating sulphurous acid), The fish are caught with the 
net in various paits of the Mediterranean and Atlantic. After 
arrival they are despatched by night in a cold chamber, Ex- 
periment has shown that fish can be kept seven or eight months 
at low temperature without the least alteration, These fish are 
wrapped in straw or marine Algw, and have been sent on to 


-Paris, and even to Switzerland. 


AT the establishment of the National Fish-Culture Associa- 
tion, Delaford Park, the American char, S. fortinalis, spawned 
as early as October 15. The thriving capacity of these 
beautiful fish 1s becoming yearly more and more marked. Their 
rate of growth at Delaford has been extraordinarily rapid. 


Dr. R. BALTZER, Professor of Mathematics at Giessen Univer- 
sity, died at Gressen on November 7. He was born January 27, 
1818, 


On October 22 a monument to Prof. Oswald Heer was 
unveiled in the Zurich Botanical Gardens. The bust of the 
gieat Swiss naturalist has been executed in a masterly manner by 
Prof. Hoerbst. 


THE additions to the Zoological Society's Gardens during the 
past week include fifty-nine Pleurodele Newts (Molge waits), 
seven Marbled Newts (Afolge marmorata) from Spain, presented 
by the Lord Lilford, F.Z.S. ; two Monfilons (Ovis musimon 5 $) 
from Sardinia, two Barbary Wild Sheep (Ovis tragelaphus d 2) 
from North Africa, two South American Flamingoes (Phent- 
copternus ignipaliatus) from South America, deposited; ten 
Silky Bower Birds (Ptilonorhynchus violaceus) from New South 
Wales, eight received in exchange, and two deposited; an 
African Wild Ass (guts tentopus) born in the Gardens. 





OUR ASTRONOMICAL COLUMN. 


AMERICAN OBSERVATORIES, —It is reported that the Dear- 
born Observatory of the Chicago Astronomical Society 1s to be 
removed to Evanston, IL, the North-Western University at 
Evanston having made an advantageous offer with respect to it. 
A large astronomical Observatory is proposed to be erected in 
connection with the Lake Forest University, Governor Ross, 


go 
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President of the Board of Trustees of the Univeisity, having 
aranteed the cost. A new Observatory has been established at 
mith College, Northampton, Mass., and Miss Mary E. Byrd, 


formerly assistant at Carleton College Observatory, has been ! 
appointed Director, The equipment of the Observatory at | Algol ... 
proceeding rapidly, the ! X Tauri 

í a 


Carleton College, Northfield, Minn., is 
new meridian-circle by Kepsold is already erected, and one o 
the two large steel domes is in place, The telescope it 15 to 
cover, an 84-inch refractor by Alvan Clark, will, it is expected, 
be ready for use within a few days. Mr, Grinnell, the founder 
of Gnnnell, Iowa, has furnished funds for the erection of an 
Observatory to be attached to the Iowa College, and the build- 
ing 1s being rapidly brought to completion. The new Observa- 
tory is to have an 8-inch equatorial by the Clarks. Prof. Asaph 
Hall is to act as the Consulting Director of the Washburn 
Observatory, whilst Prof. George Comstock will have the more 
immediate superintendence of the institution as Associate 
Director. 


U Opuivcai.—Mr. S. C. Chandler gives, in No. 162 of 
Gould’s Astronomical Journal, an investigation of the light-curve 
of this well-known Algol-type variable, the result of which 
seems to indicate a curious but well-marked 1etardation in the 
increase of brilliancy some half-hour or so after minimum is 
passed. A similar irregulaiity has been noticed in the hght- 
curve of S Caner, and occasionally in that of Algol. It is 
clearly of great importance to ascertain whether this is merely 
subjective, due to some habit of observation, or a real peculiarity 
of the star itself. If the latter, it would throw considerable 
doubt on the satellite theory, which at present seems on the 
whole the most plausible explanation of variability of the Algol 

R 


type. 


THE NEW ALGOL VARIABLES.—Mr, Chandler also gives an 
ephemeris for the minima of the two new Algol-type variables, 
viz. R Canis Majoris, R.A. yh. 14°3m., Decl. 16° 11'S, and 
Y Cygm, R.A. zoh. 466m., Decl. 34° 10°N, as follows :-— 
Y Cygni, Noy, 26, 22h. 42‘5m. ; Nov, 29, 22h. 36-1m. ; Dec. 2, 
22h, 29°7m. R Canis Majors, Nov. 29, 18h. 48°3m.; Nov. 
30, 22h. 4'2m.; Dec. 2, th. 20'rm, Greenwich civil time, 
reckoning from midnight to midnight. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 NOVEMBER 27--DECEMBER 3. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on November 27 


Sun rises, 7h, 40m, ; souths, 1th. 47m. 44 8s. ; sets, 15h. 56m : 
nght asc. on meridian, 16h. 12°om.; decl. 21° 8' S. 
Sidereal Time at Sunset, 20h. 21m. 

Moon (Full on November 30, 15h.) rises, 15h. 5m. ; souths, 
ath, 52m.; sets, 4h. 5om.*: mght asc. on mendian, 
2h, 17°700.; decl, 8° 30’ N. 

Right asc and dechnation 


Planet, Rises. Souths, Sets on mendian 
h m He om h m, m. boy 
Mercury.. 5 52 .. I0 39.. I5 26 . 15 3'4... 14 39S 
Venus... 310 . 846 . 14 22..13 98.. 5 235 
Mais O59... 721 . 1343 . I 45h n. 3 33N. 
Jupiter., 615. 1049... 15 23... 4 128... 17 IS. 
Satun, . 20 26* . 43 ai © ae eee 358 . 19 2N. 
Uranus 3 1. 36 Zr... 12595 ... 5 398. 
Neptune.. 15 39... 23 20.. 7 1* . 3466. B 7N. 


* Indicates that the rising is that of the preceding evaning and the setting 
that of thé following morning. 


Occultations of Stars by the Afoon (visible at Greenwich), 


Corresponding 
angles from ver- 


Dec. Star. Mag. Disap. Reap. tex to right for 
inverted image. 
; h. m h m. o 
1... 119 Tauri... 5h... 1628 17 18 .. 65 248 
I... 120 Tauri.. «6 1.17 0 .17 46 m 38 272 
Dec, h. 
% 9 .. Venus at greatest elongation from the Sun, 


47° west. 





Variable Stars. 
Star, RA Decl. ° 
h m. . ¢ h, m 
U Cephei ... O 52°3...81 I6 N. .. Nov. 27, I 27 m 
Dec. 2, 1 6 m 
a 3 08 40 31 N. a a e3, 5 57 
. 3544.. I2 10N... Nov. 29, 4 32 m 
t Dee. 3, 3 25 m7 
U Monocerotis ... 7 25°4 933S., 6.5 1 m 
S Canen „no .. 8 37°95. 1926N... p 3, O41m 
, § Bootis 14 19°3 .. 54 20N, . Nov. 29, at 
)BLyre... a o. 18 45°9...33 I4N....Dec. 1,22 of 
RLyre n .. IB 519 ..4348N. . 5, L M 
n Aqui 19 46°7 o43N... 5, 2, 2 OAL 
S Sagitte ... 4.19 50°9...16 20N... op L 5 Om 
8 Cepher ... .., 22 250... 57 50 N. ... Nov. 30, O Om 
Af signifies maximum ; # minimum 
Afeteor- Showers, 
RA. Decl. 
Nea A Perser 60 50 N. . Very swift. 











a Can, Ven. ... 194 42N.... Very swift; streaks» 


GEOGRAPHICAL NOTES, 


AT the International Exhibition to be held at Brussels nex 
year, a special Section will be devoted to topography, cosmor 
graphy, geography, and the related sciences. The following 
are the classes of objects desired for contribution to th 
Section :— (1) Maps and atlases, topographical, geographical 
geological, hydrographical, astronomical, &c.; (2) physica 
maps of all kinds, plans in relief, terrestrial and celestial globe 
and spheres ; (3) statistical works and diagrams, tables and ephe 
metides for the use of astronomers and navigators ; (4) general 
historical, and classical works; (5) mstruments, aide-memoures 
and articles of equipment for explorers Among the ‘‘ desider 
ata” are the following :—(1) The bet map of the Congo 
showing the most recent discoveries ; (2) the best national may 
of any country; (3) utilization of the sheets of a topomaphicam 
map for the preparation of special maps on the same or a dif 
ferent scale, (4) the execution of relef-maps; (5) transference 
of relief to a plane surface; (6) construction of an appar 
atus suitable to demonstrate by expeiiments the vanow 
geographical features which may be presented by a river 
such as torrents, lakes, cataracts, and rapids, erosions anc 
alluvial accumulations, subte-ranean streams, islands, and back 
wateis, freezing and breaking up of ice, floods, deltas, bare 
&e ; (7) construction of a tellurium ; (8) portable equipmen 
for an explore: ; (9) statistical atlases and globes. The Secretar» 
of the Section ıs Prof. Da Fief, 22 Rue des Palais, Brussels, 


In the Verhandlungen of the Berlin Geographical Society 
No, 8, Dr. Mense describes in some detail a jouiney up the 
Kwango, the great southern tributary of the Congo, which he 
made last December in company with the Rev. G. Grenfell. KI 
contains a good deal of local information. , 


Tue November number of the d/pine Journal contains Mr. 
D Fieshfield’s diary during his recent visit to the Caucasus 
when he ascended some of the highest ks, and visited some 
of the principal glaciers. The diary itself and the many excel. 
lent illustrations of the peaks and glaciers visited will be foundll 
to afford useful geographical information. 


AT the last meeting of the Paris Geographical Society, Dr 
Verneau deseribed the results of his recent missions to the 
Canary Islands. His special aim was to work out the ethnology o 
the islands, and for that purpose he has collected many skulls anc 
bones fiom caves and giaves, and made many observations on the 
present inhabitants. The Guanches he professes to recognize at 
the direct descendants of a people the type of which is exhibiteœ 
in the famous prehistorie Cro-Magnon skull—the troglodytes of 
the Véztre. He maintains that about the end of the Quaternary 
there must have been a great migration of what he calls thc 
‘*Cro-Magnon” race from the north to the south, and g sectior 
of the mignants found their way to the Canaries. After a lapse 
of time these were invaded by Numidiang and Semites from the 
north of Africa, people of a superior type and more advanced 
culture to the Guanches, who were tioglodytes. Dr Vernea 
has made many collections of anthropological interest from the 
Canaiies, and these me likely to be of much more service ic 
science than his theories, 
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METEOROLOGICAL NOTES. 


MR. H. ALLEN has contributed an article to the American 
Meteorological Journal for October, on the behaviour of pressure 
and temperature in low and high pressure systems. Recent 
investigatio by M. Dechevrens (and others) tend to show that, 
while a high temperature accompanies a low pressuie at sea- 
level, the fucstoe are reversed at some height above sea- 
level. Mr. Allen maintains that this conclusion 1s not su, ported 
by his exammation of observations made on Mount Washington, 
where the minimum presse does not coincide with the passage 
of the storm centre over the station, but lags about eleven hours 
behind it, and he consideis‘that this fact explains the peculiar 
results obtained by M. Decheviens. The same number also 
contains an article by Prof. F. Waldo, ‘On the Absolute 
Reduction of Wind Observations at Sea.” Ie recommends the 
use of some instrument to assist the judgment of different 
observers, at the actual time of observation. 


[k THE results of meteorological observations made at the Rad- 
cliffe Observatory, Oxford, in the year 1884, contain daily means 
of eye observations and of the self-recording instruments, com- 
parisons of the mean monthly temperatures at 5 and 105 feet 
above the giound, and rainfall observations on the ground at 
22 and 112 feet. Interesting tables are given showing the rela- 
tions of pressure, temperature, &c., under different winds. The 
total sunshine during 1884 was 1260°9 hours, being 173'7 hours 
less than the mean of five years. The observations are reckoned 
for astronomical and for Greenwich mean time, 


On September rg, 1887, the Russian Governuent gave 
notice that storm signals (consisting of day and night signals) 
would be made at thei: principal poits ın the Black Sea. The 
signals aye shown for forty-eight hours, unless instiuctions are 
received to lower them before that time has elapsed - also, the 
cause assigned fo1 hoisting each signal will be posted up at the 
respective signal stations The day signals consist of a cone, 
hoisted either alone, or with a drum, both painted black, and 
each about 3 feet in dinmeter. 
three red lights, hoisted at the angles of an equilateral trangle, 
of the same size as the cone used by day. ‘These signals corre- 
spond to those in this country—except that the dium 1s not now 
used, and night signals are only exhibited at very few stations. 


In La Nature of Novembei 12 M, Jules Girard contributes an 
aiticle entitled “The Probable Temperature of the Pole,” based 
upon the results of the citcumpolar expeditions of 1832-83, and 
upon the observations of some earlier expeditions, in which he 
has tabulated the mean temperatmes for each month From 
these data the author traces two principal centres of mtense 
cold, one in the noith of Siberia near the mouths of the Lena, 
and the other to the north of Hudson’s Bay, near Boothia, The 
lowest mean temperature quoted for July is 30° at Jeannette 
Island, to the north of the islands of New Siberia, and the lowest 
mean for January is ~ 49° at Fort Yukon, Alaska. 





THE BRITISH ASSOCIATION AND LOCAL 
SOCIETIES, 


THE third Annual Conference of Delegates of Corresponding 

Societies was held at Manchester, thuty-two of these 
affiliated Societies having nominated Delegates to attend the 
meeting. The following Report of the Conference, signed by 
Mi, Francis Galton as Chaiiman, and by Prof. R. Meldola as 
Secretary, has just been issued *— 

At the first meeting of the Conference the chair was taken by 
Prof. W. Boyd Dawkins, F.R.S., the Conesponding Societies 
Committee being repte-ented by Dr. J. G. Garson and Prof. R. 
Meldola, F.R.S , Secretary. 

The Chairman, in opening the proceedings, stated that the 
British Association was anxious to be brought into as close a 
relationship as possible with the local Societies of this countty. 
The work caiied on by many of these Societies was of the 

eatest value to science, and it was felt that their effoits might 

e promoted by simplifying and unifying their labours, The 
present meeting was called for this purpose, and for that of 
piinging together the 1epresentatives of the various Correspond- 
ing Sociehes: 
he Secretary read the Report of the Corresponding Societies 
Committee which had been presented to the Geneial Com- 
mittee of the Association at the meeting on Wednesday, 
August 31. 





The night signals consist of ; 








The names of the Delegates who desired to be attached to the 
Sectional Committees as ‘‘ Delegate Members” were collected 
by the Secretary in accordance with the resolution passed at the 
Conference last year at Birmingham (see last Report, NATURE, 
vol, xxx¥ 78). 

The Chairman called upon the Delegates to make any state- 
ments 1especting the action that had been taken by their 
Societies with reference to the suggestions put forward last year, 
and which had been embodied in the Report just read, 

Prehistorie Remains Committee Mr. J. W. Davis stated 
that the Prehistoric Re-nains Committee had been carrying on 
their work during the past year, and they proposed to apply for 
reappointment. Two reports had already been obtained relating 
to the bionze implements of the East and West Ridings of 
Yorkshire, and several others hai been promised for next year. 

Preservation of Stouchenge.—With reference to the pieserva- 
tion of Stonehenze, Dr. Garson stated that the resolution which 
had been submitted last year to the Delegates at the Birming- 
ham Conference had been considered by the Committee of 
Section II, and, having been adopted by them, had been brought 
before the General Committee, and also accepted. He believed 
that in consequence of this action negotiations weie now going 
on between the Council of the Buitish Association and the 
proprietor of these remains.? 

Piof. Boyd Dawkins 1emarked that the state of neglect into 
which Stonehenge had been allowed to fall had by no means been 
overstated in the 1esolutio1 referred to A person had recently 
been seen on a ladder chipping off pieces from the horizontal 
stone of one of the trilithons. 

Ancient Monuments Act.—The Chairman and Di. Garson 
made some remarks in explanation of the working of the Ancient 
Monuments Act. It was pomted out by the latter that the 
local Societies could do good service by inducing the proprietors 
of prehistoric remains to communicate with General Pitt-Rivers, 
the Inspector of Ancient Monuments, with the object of placing 
these remains unde: Government protection, ‘The Chairman 
urged those ee ae who repvesented ihe Northern, and 
especially the Scotch Societies to use their influence in inducing 
the owners of ancient remains to assist in carrying out the 
objects of the Act. In reply to a question by Mr. F. T. Mott, 
as to whether camps and earthworks were to be taken into con- 
sideration, the Chauman did not think that any Government 
could be expected to become a landowner to the extent of all 
the eaithw orks in the country. 

Provincial Museums Committee.—With ieference to the 
work of this Committee, Mr. F. T. Mott stated that they had 
been engaged during the past year in collecting particulars 
respecting museums other than those in London. Considerable 
assistance had been given by the Secretaries of many of the 
local Societies. Ifthe Committee was reappointed, as he hoped 
it would be, he thought there were one or two matteis on which 
the local Societies might possibly render stall more valuable aid. 
The Repo t of the Committee was not yet passed, but it would, 
no doubt, be read in the course of the present meeting of the 
Association, and would then be accessible. 

Prof. Boyd Dawkins stated that the schedule issued by this 
Committee was a very difficult one to fill up, and he expressed a 
hope that something shorter and srmpler would be sent out. 

The Rev. H. Winwood expressed similar views. 

Mr. Robert Pullar and Mr, . W. Davis mentioned two 
museums which the Committee had not heard of—viz. that of 
the Perthshire Society of Natmal Science at Perth, and Mr. 
Davis’s museum at Chevinedge, Ialifax. 

Earth Tremors.—Prof. Lebour stated that the subject of 
earth tremors, which he had brought forward at the Conference 
of Delegates last year at Birmingham, had since taken a more 


1 The following extract relating to this matter is from the Council Report 
for 1886-87, presented at the Manchester meeting ‘— 2 

“That the Council be requested to consider the advisability of calling the 
attention of the proprietor of Stonshenge to the danger in which several of 
ths stones are at the present time from the burrowing of rabbits, and also to 
the desirability of removing the wooden prop which support the honzontal 
stone of one of the trilthons ; and in view of the great value of Stonehenge 
as anancient national monument, to express the hope of the Association 
that sone steps will be taken to remedy these sources of danger to the 
stones ” 

The Council have carefully considered the question, and, having had the 
advantage of perusing the detailed report recently prepared by a deputa- 
tion of the Wilts Archwological and Natural History Society on the 
condition of the whole of the stones constituting Stonehenge, are of opinion 
that the proprietor should be approached with the expression of a 
that he will direct such steps to be taken as shall effectually prevent further 
damage. 
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practical shape, and that it now seemed to he time that a Com- 
mittee of the British Association should be formed for taking the 
investigation in hand. Through the advocicy of Mr. Symons, 
who was unable to be present at the Conference, Sections A 
and G had that morning agreed to recommend the appointment 
of such a Committee in conjunction with Section C, which Section 
would be approached next day. The work to be done was of a 
preliminary character, and its object was rather to inquire into 
the best methods of conducting observations on earth tremois 
than to actually cause such observations to be made. The Nortk 
of England Institute of Mining and Mechanical Engineers had, 
since the Bumingham meeting, carried on a series of seismo- 
scopic observations at Marsden in the county of Durham; and 
the daily results, extending over several months and compared 
with a barometric curve, were shown to the meeting in the form 
of a di by Mr. Walton Brown, the Secretary of the New- 
castle Institute Committee. The Institute possessed also a 
more elaborate instrument, made after a pattern supplied by 
Prof. Ewing, which registered the intensity and direction of the 
tremors. Prof. Lebour stated that, although such instiuments as 
the last mentioned were probably too costly to be placed at all 
desirable stations, this would not be the case with the simpler 
seismoscope, which recorded merely the fact of earth tremors 
having taken placeland the time of their occurrence. Such 
records would be valuable, though lumited. The Corresponding 
Societies, if they would interest themselves in the matter, might 
be the means of establishing a great network of seismoscopes 
with a few seismographs in suttable localities, and results of 
value would by this means be in all probability obtained. These 
results would be valuable altogether ın proportion as well- 
equipped seismometrical observing stations were numerous. 
The expense must in any case be considerable in the aggregate, 
but need not be great in individual cases. A sufficiently good 
seismoscope might be had for about £2, a seismograph for £14 
to £15, aud the cost of keeping them in order would not be 

at. Prof. Lebour hoped the Delegates present would help 
in establishing such a network of observing stations all over the 
country, and he stated, in concluding, that he would be happy 
to communicate with anyone interested in the subject. 

Prof. Ewing, in response to the Chairman, said that from his 
experience of earth-tremor observations in Japan he could 
concur in the remarks of Prof. Lebour. To investigate fully 
the character of the motion, even at one station, required 
delicate and costly apparatus, and the cost was greatly increased 
when it was attempted to bring a number of stations iato corre- 
spondence so as to determine the motion over a large area. It 
was possible, however, to record the fact that a tremor had 
occurred, and even to learn something of its character by means 
of inexpensive seismoscopes ; and it certainly seemed to him 
that no bodie», could more appropriately undertake that work 
than the local Societies represented at the Conference acting in 
conjunction with a Committee of the Association. From recent 
observations it appeared probable that tremors would be found 
wherever they were tested for with sufficient delicacy, so that 
a Society undertaking the search was not likely to be disap- 
pointed. 


At the second Conference the chair was taken by Prof. Boyd 
Dawkins, F.R S., who was succeeded by Mr. W. Topley, the 
Corresponding Societies Commıttee being further represented by 
Mr. G. J. Symons, F.R.S, Dr. Garson, Mr. Wiliam White, 
and Prof. R, Meldola, F R.S., as Secretary. 

The Chairman invited discussion on the recommendations 
received from the various Sections. 


SECTION A. 


plies aie Variation in Lakes, Rivers, and Estuaries — 
The following resolution was forwarded to the Secretary of the 
Conference by the Secretary of this Section :— 

“That Mr. John Murray, Prof. Chrystal, Dr, A. Buchan, Rev. 
C. J. Steward, Hon. R. Abercromby, Mr. J. Y Buchanan, Mr. 
David Cunningham, Mr. Isaac Roberts, Dr, H. R. Mill, and 
Prof. Fitzgerald be appointed a Committee to arrange for an 
investigation of the seasonal variations of temperature im lakes, 
rivers, and estuaiies in various parts of the United Kingdom in 
co-operation with the local Societies represented at the Associa- 
tion ; and that Mr. John Murray be Secretary.” 

Dr. H. R. Mull, as representing this Committee, stated that 
the question pro’ had not been fully worked out, but that 
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kind. As a branch of meteorology, this research was paiticu- 
larly promising, and was one in which the co-operation of local 
Societies would be valuable. He proposed that the Societies 
situated in the neighbourhood of rivers and estuaries which were 
willing to undertake this work should appoint some member to 
observe the temperatuie daily or weekly, as the case might be, 
in accordance with the rules to be drawn uf by the Committee. 
Tt was first proposed to ascertain how many observers would 
offer themselves in various parts of the country, then to draw up 
a scheme of observations and arrange for this being adopted. 

Mr. G. J. Symons pone out the necessity in such observa- 
tions for having a well-considered scheme drawn up, as well as 
for having absolutely reliable thermometers, without which no 
observations would be of value. He also asked whether it was 
proposed that the cost of the instruments should be met by a 
grant from the British Association, or whether the Societies 
taking part in the observations should provide their own 
the: mometers. 

Mr. De Rance remarked that in the case of the Committee 
which had been formed for the observation of underground tem- 
peratures, and of which Prof. Lebour was a member, the 
thetmometers had been supplied by the Association, 

Mr. J. W. Davis raised the question as to whether it would be 
of use to extend the observations to the streams in manufacturing 
districts, He also askei what the Committee proposed to 
consider ag an estuary. 

The Rev. H. Winwood remarked that it would be necessary 
in all cases to record the depth at which the thermometer reading 
was taken. As a point of interest beating upon the proposed 
observations, he stated that it had been observed thar the 
temperature of the lakes in the Hebrides had been unusually 
high this year ` 

Prof. Lebour stated that the thermometers used by the’Under- 
gound Temperature Committee had been supplied by the 
Association, but these instruments were very costly, and only a 
few observers had taken part in the work, He was of opinion 
that, if numerous Societies took part m the observations, these 
should in each case bear the expense 

Dr. Garson expressed a hope that the temperatures would be 
recoided on the Centigrade scale. 

Dr. Mill, in reply, said that he understood that the fact of the 
investigation being sanctioned by a Committee of Section A was 
a sufficient guarantee that it should be carved out in a thoroughly 
scientific manner with properly verified instiuments of a uniform 
pattern, and employed in the same way. The experience of the 
Scottish Marine Station for three yeais suggested many precau- 
tions which should be adopted in this work. The temperature 
of streams in manufacturing districts should certainly be ascer- 
tained in as many cases as possible, ın order to find whether the 
increase of temperature of a river passing through a manufactur- 
ing town is in any sense permanent. The term ‘‘ estuary” 
should im his opinion be used as meaning all parts of a tidal 
river between the upper hmit of the tide and the open sea. 
Each local Society should be asked to su ply its own thermo- 
meters, but all these should be verified at Rew, or compared by 
some person appointed by the Committee.» The observations 
would, of course, be made on a uniform plan, and it would, 
probably, be found more convenient to use the Fahrenheit 
scale, but the readings could be easily converted, 1f necessary. 


SECTION C. 


Mr. C. E, De Rance, who represented this Section, referred 
to the work of the three Committees which he had brought 
under the notice of the Delegates on former occasions, viz: 
(1) The Unieiground Waters Committee; (2) The Erratic 
Blocks Committee ; and (3) The Sea Coasts Erosion Committee. 
(See last Report.) i 

The fist of these Committees requires information as to the 
depth of wells, the sections passed through, the height at which 
the water stands before and after pumping, daily records of the 
height and chemical analyses of the waters. 

The Erratic Blocks Committee wants mnformation as to the 
position, size, and character of boulders of foreign origin that 

* The constitution of these Committees remains as last year The 
Secretaries are ‘— 

Ondargrennd Waters, © E De Rance, 28 Jermyn Street, London, S W- 
gerere Beeke, Rev H W., Crosskey, 117 G mgh Road, Edgbaston, 

irm 


Sea Coasts Eroston, Win Topley, 28 Jermyn Street, London, S W. 
The schedales and all other information will be fu nished on application 


* the few observations made showed relations of a very interesting | at the above addresses 
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may occur in ay rad areas, and aie anxious that the 
position of the e should be noted on the 1-imch map of 
the O:dnance Survey 

The Sea Coasts Erosion Committee, uke the other tuo 
Committees, has a circular form of inquiry, which can be 
obtained on”application to Mr. Topley. 

Waith reference tog the work of this fast Comnittee, Mr. 
Topley stated that bat little assistance had as yet been received 
from the local Societes The Natnial History Society of the 
Isle of Man had undertaken to collect information; and all 
similar Societies in maritime counties might greatly assist the 
Committee by local observation as to present changes, and by 
reseaiches as to past cond tone of the coast. 

With respect to the work of the Erratic Blocks Committee, 
Prof. Meldola said that he had been authorized to state, on 
behalf of the Manchester Geological Society, that several mem- 
bers of that Society had been interesting themselves in the dis- 
tnbuuon of boulders in their district, and it was expected that 
their results would be available by the next meeting of the 
Association, It was also mentioned that Mr. Adamson had 
been rendering assistance to this Committee on behalf of the 
Yorkshire Naturalists’ Union. 

Mr. Ralph Richardson, as the representative of the Edinburgh 
Geological Society, pomted out that Scotland had been omitted 
fiom the localities dealt with by the Erratic Blocks Committee. 
He stated that much work in this field had already been canied 
out under the auspices of the Royal Society of Edinburgh, and 
he hoped the Committee would be able to utilize their results. 

Earth Tremors Commettee.—Piof, Lebour stated that since 
the last meeting of the Conference the formation of a Jomt 
Committee by Sections A, C, and G has been agreed to, and 
the resolution forwarded to the Committee of Recommendations. 
The resolution was the following :—~ 

“That Sir F. F Bramwell, Mr. E. A. Cowper, Mr. G. J. 
Symons, Prof, G. H. Darwim, Prof. Ewing, Mr. Isaac Roberts, 
Mr. Thomas Gray, Dr. John Evans, Prof. Lebour, Prof, Prest- 
wich, Piof. Hull, Prof. Meldola, and Prof. Judd be a Commit- 

mee for the purpose of considering the advisability and possibility 
of establishing in other parts of the country observations upon 
the prevalence of earth tremors, similar to those now bemg made 

wn Durham in connection with coal-mine explosions, and that 
Prof. G. A. Lebour be the Secretary.” 

Mr. Symons and Mr. Topley made some remarks on the work 
of this Committee. 

Mr, De Rance remarked that the proposed observations might 
aossibly under certain circumstances become connected with the 
«work of the Underground Waters Committee. Thus the Essex 

zarthquake of April 22, 1884, had caused a rise in the level of 

he water in Messrs. Courtauld’s well at Bocking, which had 
ceached its maximum in June of the same year, Since then the 
evel had been gradually falling, and at its present rate it might 
oe expected that the water would be at the same level as it was 
“before the earthquake about next August. 


Section D. 


Life-Fistories of Plants.—Prof. Meldola said that during a 
ecent visit to Oxford he had had an opportunity of hearing a 
suggestion in the course of a conversation with Prof. Bayley 

MBalfour, which had appeared to him as likely to be of use to the 
members of local Societies, He had therefore invited Prof. 
mBalfour to attend the Conference and explain his views on the 
suggested subject, but as that gentleman was prevented from 
veing present he had forwarded the following communication :— 

“It appeais to me that much good scientific work might be 
lone by members of local Societies in a direction which has 
iot attracted so much attention in Great Britain as it deserves. 
Lhe discovery and description of new forms, and the distribution 
of our indigenous plants, arein botany the lines upon which most 
of the energies of local Societies are principally spent, whilst 
aabit, construction, and generally the features of lifehustory of 
olants come in for attention in quite a secondary way. This 

rises, I think, in great part from the prevalent notion that the 
facts of the life-history of our common plants are all well known, 
ind that there is little, if anything, more to find out about them. 

What this is an erroneous idea may easily be shown-——witness, 
or example, the interesting observations recently published by 
anr Jobn Lubbock—and there is a feld for a great deal of sound 
work upon plants growing at our doors. 

“Within recent years Mr, Darwin’s work, followed up by 
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that of such men as Hermann Muller, Kerner, Ogle, and others, 
has given a stimulus to observations of adaptations between the 
vegetable and animal kingdoms in connection with pollination m 
flowers; and many interesting facts about British plants have 
been brought to hght by workers in local Societies. Bot httle 
has been done for the subject of the vegetative organs of these 
plants—I mean the arrangement, true nature, and structure of 
the members that carry on plant-life. In Germany, many years 
ago, Wydler and Jimisch published a splendid series of contri- 
butions to the knowledge of these features in indigenous German 
plants—why has this not been done for Britain? 

“Now, I venture to think that good results would follow if 
you would bring before the Delegates at the meeting to-day the 
importance of encouraging the members of their Societies to 
study the life-histones of indigenous plants in their entirety, t.e. 
from the stage of embryo in the s up to the production of 
fruit and seed again, Anyone who will take up this line of study 
will assuedly derive great pleasure from it, and will be able to 
add a great deal to the sum of our knowledge of plant-life. 
Such work can be well combined with the more usual systematic 
work ; ıt can be easily accomplished, and it will be found to give 
much additional interest to the study of British botany.” 

Mr. C. P. Hobkirk considered that Prof. Balfour's letter was 
a very important one, and that, as therein suggested, the time 
and energies of the members of local Societies would be far 
more usefully employed by following the lines indicated by 
Prof. Balfour than, as at piesent, in simply collecting, naming, 
and registering local plants. As far as he was concerned, he 
was prepaied personally, and also on behalf of the Yorkshire 
Naturalists’ Union, which he represented, to do everything in his 
power to assist in carrying out practically Prof, Balfour's most 
useful proposition. Although the compilation of local floras 
was most useful and necessary work, hag the actual life-history 
of individual forms was now of really paramount importance, 
and members of local Societies should be urgently requested to 
carry on this work without delay. 


Secrion H. 


Ancunt Monuments Act.—The Secretary read the following 
communication from General Pitt-Rivers :— 

“I am much afraid I shall not be able to be present at the 
meeting of Delegates of local Societies on Tuesday; bat the 
subject 1s so important for the preservation of these monuments 
thet in case I am not there I write in order that you may know 
what my view of the matter is. 

“ Perhaps I cannot do better than state in a few words what 
the work of the Inspector of Ancient Monuments is, and you 
will then see what kind of progress is likely to be made without 
some assistance such as has been proposed,’ and in what way the 
assistance of local Societies can be given. 

“ You are probably aware that in the original Act of 1882 fifty 
ancient monuments in Great Britain were scheduled as monu- 
ments to which the Act could apply at once if the owners were 
willing. Some persons suppose that by scheduling these monu- 
ments they were actually placed under the Act, but this is not 
the case. The scheduling was done without the knowledge or 
consent of the owners, and their consent had to be obtained both 
for these and for every other monument that has been since added 
to the list. This has entailed the examination and survey of all 
these monuments which are distributed over England, Scot’and, 
and Wales. The addresses of the owners had to be obtamed, 
and this could only be done on the spot. After that the cwners 
had to be visited personally, for I soon found an official letter, 
without a verbal explanation, almost invariably produced a 
refusal, On this account I have of late found it advisable never 
to approach an owner without a personal introduction, or with- 
out doing it in such a way as to induce him to consider the matter 
favourably. This mode of procedure for the whole country has, 
of course, taken a long time, and the result has been that about 
half of these fifty monuments have been voluntarily put under 
the Act by their owners, and of the remainder some of the 

roprietors have refused, whilst in the case of others it has been 
found impracticable owing to peculiarities in the ownership. All 
the monuments have, however, been carefully surveyed, planned, 
and drawn, end in every case in which there has been a refusal 
the owners have stated their intention of taking good care of the 


"This refers to the work of the Prehistoric Remains Committees of the 
British Association. R 
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monuments themselves. In one case only a camp has been 
paitly damaged, and this owing to mining operations 1nvolying a 

uestion of a large sum of money which made it impossible for 
the Government to mterfere. Other non-scheduled monuments 
have since been added to the list, and the number is steadily but 
not rapidi increasing 

“ The Government makes no allowance for an assistant; not 
even so much as a man to hold the end of the tape in measuring, 
without which no proper survey of the monuments can be made, 
and I have to employ a private assistant, whom I take about with 
me at my own cost. With his assistance, and by dividing the 
work with him—I making the necessary notes and measurements 
whule he ıs drawing—each monument takes on an average about 
one day ; without an assistant the tıme would be about doubled. 

ter 
at a distance from the monument, this frequently takes another 
day œ more. A great deal of this time might be saved by the 
assistance of peisons living im the localities and with better 
chance of success. 

‘tI issued a circular to a number of local Societies inviting 
them to co-operate, but few responded One instance, however, 
shows what may be done in this way. Sir Herbert Maxwell has 
not only sent me the addresse» of several owners in Wigtonshire 
and Kirkcudbrightshue, but, by using his influence with these, 
has been the means of Placing several monuments under the 
Act. I would suggest that the same comse nught well be 
followed by otheis. 

1 The 1ecommendation I would make 1s this :—Local Societies 

should (1) report to me what monuments im their district they 
think worthy of being put under the Act; (2) they should send 
me the names and adilresses of the owneis ; (3) they should com- 
municate with the owners, and, 1f possible, obtain their consent 
to have the monuments placed under the Act, subject, of course, 
to their subsequent acceptance by the Office of Works ; and (4) 
they should repoit to me any damage that they find being done 
o contemplated either to the monuments under the Act, or to 
others not so protected. With such assistance I think that much 
more rapid progress may be made.” 
‘Prehistoric Remains Commuttee.—Mr. J, W. Davis stated that 
this Committee had been recommended for reappointment by 
the Committee of Section I]. The recommendation t as 
follows :— 

“That Sir John Lubbock, Dr. John Evans, Piof Boyd 
Dawkins, Dr. R. Munro, Mr. Pengelly, Dr. Hicks, Mr. 
J. W. Davis, Prof. Meldola, and Dr. Muirhead be reappointed 
a Committee for the purpose of ascertaining and recording the 
localities in the British Islands in which evidences of the exist- 
ence of prehistoric inhabitants of the country aie found ; and 
that ae W. Davis be the Secretary.” 

Piof. Lebour suggested that it would be convenient 1f, in 
registering prehistoric 1emains, the Committee would adopt a 
uniform scheme of signs——1f possible, an mternational one. 

Mr, William Giay stated that the work of registermg ancient 
remains had been canted on for twenty-five or thirty years by 
members of their Society (Belfast Natuiali-ts’ Field Club) and 
others in Ireland, and they had long felt the want of some central 
organization such as that of the present Committee. He also 
alluded to the necessity for 2 uniform system of signs. 

Mr. William White remarked upon the difficulty which private 
‘ndividuals often experienced in approaching the proprietors of 
ancient remains, and pointed out that individual efforts would 
be likely to be more successful uf members of local Societies 
could make overtures backed up by the sanction of a British 
Association Committee such as the present one, 


Work of the Corresponding Societies Commuttee.—The Secie- 
tary stated that during the present meeting of the Associatiun an 
important resolution had been framed at the instigation of Sir 
Douglas Galton, with the object of extending the powers of their 
Committee. According to the present iules the Committee was 
nominated by the Council and appointed by the General Com- 
mittee, but they had no power of submitting resolutions or re- 
commendations to the Committee of Recommendations or to the 
General Committee. The present resolution, which was calcu- 
lated to give them the necessary power, and thus to put them on 
the same footing as the Committees of the Sections, was as 
follows :— 

“ That 
Societies be empowered to send 1ecommendations to the Com- 
mittee of Recommendations for their consideration, and for 
report to the General Committee.” 


is the owner has to be visited, and as he generally lives ' 


: all respects a continuation of the pievious publications. 


the Conference of Delegates of Corresponding , 


a 


The Secretary had succeeded that moining in getting this 
resolgnon passed by the Committees of Sectigms B and C, and it 
had been forwarded by them in due form to the Committee off 
Recommendations, by whom it had also been accepted. It was 
subsequently submitted to the General Committee, and accepted 
by them on the undeistanding that the recommendations so for- 
warded should not clash with the recommendations sent up by 
the Sectional Committees. ‘ 

Ihe Secretary remaiked that he would take the present 
opportunity of explainıng away a misunderstanding that hadi 
arisen on the part of some of the local Societies. Some of these 
had nominated Delegates to attend the Manchester meeting 
without having previously submitted any claim for election as 
Coiesponding Societies. Such Delegates could not be officially 
recognize by the Association, as ıt was only those Societies 
which had been admitted as Corresponding Societies, and which 
were still on the list, that were thus entitled to be officially re- 
presented. According to the Rules no Society can be admitted 
without first sending in a formal application, accompanied by o 
specimen of its publications; this application would be con- 
sidered by the Corresponding Societies Committee, and only ins 
the event of the Society being recommended for election by 
this Committee, and thts recommendation confirmed by the 
Geneial Committee, would it be admitted to the privileges off 
a Corresponding Society. 

At the termination of the meeting a vote of thanks was passegi 
to Prof. Meldola, on the motion of Prof. Lebour, for the services 
which he had rendeicd as Secretary to the Committee and to the 
Conferences. 





THE METEOROLOGY OF OXFORDS 


THE forty-second volume of the Observations of the Radcliffe 

Observatory has recently been published, and 1s in nealy 
The 
Radcliffe takes precedence of all our British Observatories a 
regards the length of time over which the published hourly 
observations of atmospheuc pressure and temperature extend ; 
to which ıs to be added a commendable fullness, far fron 
common, with which many other observations have been made 
and given to the public for a long term of years. 

At Oxford, atmospheric pressure attains the maximum, 29°76¢ 
inches, in June, and falls to the minimum, 29°677 inches, in March. 
to which the mean of October, 29'680 inches, closely appioxi 
mates, The annual mean is 29°720 inches; the highest during 
the previous thirty years being 29°785 inches in 1858, and the 
lowest 29°572 1nches in 1872, the year to be long rememberec 
for its excessive rainfall. Temperature mses to the maximum 
61°°7, in July, and falls to the minimum, 38°°8, ın January, the 
annual mean being 49°'2. The warmest yea. was 1868, with : 
mean of 51° 4, and the coldest mean 45°'5 in 1879. Of indi 
vidual months, the warmest was July 1859, the mean of whicl 
was 66°°5, while the mean for February 1855 was only 29°'5 
giving thus a mean monthly range of 37°o» The rainfall reache 
the maximum, 2°81 inches, in October, and falls to the minimum, 
162 inch, in March, and the mean annual amount is 26 4: 
inches, The extreme annfal amounts were 40 42 inches in 185 
and 17°56 inches in 1870, The month of heaviest rainfall wa 
October 1875, when 7 53 inches fell, and the lightest fall wa 
o'18 inch in September 1865, when temperature was unusually 
high for the season. 

The diurnal curves of pressure appioach closer than those o 
any other British Observatory of which we have records to th 
seasonal phases of these curves fo: continental situations, Or 
the mean of the year, the first minimum occus about 4 a.m, 
and the maximum at 9 am.; and the second minimum oe 
3 30 p.m, and maximum at 10 p.m.,—the former being earhe 
m summer and later in winter, whereas the afternoon phases ar 
the reverse of this. In June the time between the first an» 
second maximum is 144 hours, but in winter only 12 hours. 

Of quite exceptional interest are some of the other diurnæ 
phenomena at Oxford, notably the diurnal distribution o 
thunderstorms, sheet lightning, and aworas, We have compile» 
the following table showing the sums of the times of occurrenc 


2 “Results of Meteorological Observations made at the Radchffe Ob 
servatory, Oxford, in the Year 1884, under the Superintendence of E. J 
Stone, F.R.S.” (Oxford, 1887.) 
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of these phenomena during the several hours of the day for the 
twenty years endiffg 1884:— 


| 
| 
| 
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Thus the daly maximum for thunderstorms is from about noon 
to 7 p.m., being te period of the day covered by the afternoon 
minimum of atmospheric pressuie in summer ; but the maximum 
for sheet lightning is from 8 p.m to midnight, being the 
penod embraced by the afternoon maximum of pressure. The 
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Weldon. Geology: Prof C. Lapworth and Mr. A. Harker. 
Human Anatomy: Prof. J. Cleland and Dr. A. Hill, Pharma- 
ceutical Chemistry: Mr. Pattsson Murr. 

At a meeting of the Senate in the Arts School recently, 
general approval was expressed of the scheme for providing a 
new room for botanical microscopy. The scheme for new 
anatomical and physiological rooms was not so euthely approved, 
some persons wishing to retain the ugly old Anatomical Museum 
and buildings, and also c msidering that the requirements of the 


» Medical School had not been sufficiently considered. 


, answered ; but ın Botany the general standa 


absolute daily maximum for sheet lightning, 1t will be observed, ‘ 


does not occur till from 9 to 11 p m., or till sone time after 
dusk, and cannot therefore be accounted for by increased visi- 
bility as darkness sets in. The opinion is widespread that sheet 
lightning is merely the reflection of a distant flash of lightning. 
The Oxford observations show, however, that only a small per- 
centage of all the cases admit of being explamed in this way. 
Ta connexion with the well-defined maximum from 9 to I1 p.m, 
it may be remarked that there is no region of the globe nearer 
Oxford than America where thunderstorms with the accom- 
panying true lightning have the daily maximum at the same 
physical time, 9 to rr p.m. G M.T., when sheet lightning has 
its daily maximum at Oxford. 

The curve for auroras has its diurnal maximum substantially 
at the same time as sheet lightuing, or during the time of the 
evening maximum of pressure, The agieement of these two 
maxima with this portion of the daily curve of pressure is all the 
closer when it is considered that the evening maximum of 
pressure is from one to two hours later in summer when the 
sheet lightning was observed than in the autumn and spring 
months when the great majority of auroras occur. These revults 


are of the greatest importance with respect to recent theories ’ 


regarding thunderstorms, and to suggested connexions between 


the aurora in arctic and sub-arctic regions and the lightnings of | 


3 
i 


low latitudes. The time of occurrence of the maxima of aurora ' 


and sheet lightning from 9 to rr p.m. indicates, perhaps, a more 
direct connexion between these phenomena and the evening 
maximum of pressm than has been suspected This maximum 
is mainly due to an overflow of upper aerial currents back to 
eastward from the longitudes to westward, where at the time 
the afternoon pressure is at the mininam {‘ Encyc. Britt,” 
Meteorology, p. 122); and hence at these hours there is more 

ueous vapour spread through the higher regions of the atmo- 
sphere in its gaseous and fluid states, and also in the solid state 
of minute spicules of ice, even though no cloud in the finest 
pencilled forms of the cirrus be visible. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—Drs, Routh and Glaisher, Prof . J. Thom- 
son, and Mi. A. R. Forsyth have been appointed Examiners in 
Pait IT. of the Mathematical Tripos of 18 3, 

The following appointments of Natural Science Examiners 
have been made :—Physics : Profs J. J. Thomson and W, G. 
Adams. Chemistry: Prof. H. E. Armstrong and Mr. H J. 
H Fenton. Mmeralogy: Messrs. T. W. Danby and H. A 
Myers (Bntish Museum) Botany: Piof I. B` Balfour and 
Dr. S. H, Vines. Physiology: Dr. W. H. Gaskell and Prof. 
G F. Yeo. Zoology: Messrs. I. Gadow and W. F. R, 


Mr. W, Bateson, M.A., Fellow of St. John’s College, has 
been elected to the Balfour Studentship. 

Group E (Natural Science), inthe Higher Local Examination, 
attracts a dimmishing number of candidates, we are sorry to see. 
Only 36 presented themselves this year as against 73 in 1879; 
but Io candidates gained a first class this year, as against 4 in 
187y + 35 failed then, only 5 this year. Elementary Biology is 
reported on fairly this year ; but Elementary Chemistry does not 
scem to have been studied practically, and problems were not 
satisfactorily dealt with. Only four candidates passed in Physics. 
The Physiology, Zoology, and Geology papers weie well 
was decidedly 
low. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Entomological Society, November 2.—Dr. D. Shaip, Presi- 
dent, in the chau.—Mr. Stevens exhibited a specimen of 
Acidalta immo'ata, L , pucha ed by lim some years ago at the 
sale of the collection of the late Mr. Desvignes, le remarked 
that specimens of the insect lately captured near Lewes had been 
described last month by Mr, J. H. A. Jenuer as a species new to 
Britain —Mr. Adkin exhibited, and made 1.emarks on, a series 
of male and female specimens of Arctia men lica from co. Cork ; 
also, for comparison, two specimens of 4. mendica from Antrim, 
and a series of bred specimens from the London district.—Mr. 
Enoch exhibtted a specimen of Calocoris bipunctatus contaming 
an inteinal parasitic larva.—-Dr. Sharp exhibited three species o 
Coleoptera new to the British list, viz. Octhebius auriculatus, 
Rey, found some years ago in the Isle of She »pey, but described 
only quite recently by M. Rey from specimens found at Calais 
and Dieppe ; Limuis rivularis, Rosenh , found by Dr. J. A. 
Power at Woking ; and 7repiphorus obtusus, taken by himself 
on the banks of the Water of Cairn, Dumfriesshire —-Di. Sharp 
also exhibited a Golafhus recently described by Dr O Nickerl 
as a new species under the name of Golathts atlas, and re- 
marked that the species existed in several collections, and had 
been supposed to be possibly a hybrid between G, regius and G. 
ea icus.—Mr. Eland Shaw exhibited two species of Orthoptera, 
which had been unusually abundant this year, viz. Mentos 
sylvestris, and Tettix subulatus.—Mr E. B. Poulton exhibited 
the cocoons of three species of Lepidoptera, in which the colour 
of the silk had been controlled by the use of appropriate colours 
in the larval environment at the time of spinning up. He said 
this colour-susceptibility had been previously proved by him in 


- 1886 in the case of Saturnia carpini, and the experiments on the 


' be green. 


subject had been described in the Proc. Royal Society, 1887. It 
appeared fiom these experiments that the cocoons were dark 
biown when the larvæ had been placed in a black bag; white 
when they had been freely exposed to light with white surfaces 
in the immediate neighbourhood, Mr, Poulton stated that other 
species subjected to experiment during the past season afforded 
confirmatory results. Thus the larvee of Zriogaster lanestris had 
been exposed to white surroundings by the Rev. W. J. H. 
Newman, and crenm-coloured cocoons were produced im all 
cases ; whilst two or three hundred larvee from the same company 
spun the ordinary dark brown cocoons among the leaves of the 
food-plant. In the latter case the green surroundings appeared 
to act as a stimulus to the production of a colour which corre- 
sponded with that which the leaves would subsequently assume. 
Mr. Stainton suggested that larvee should be placed in green 
boxes, with the view of ascertaining whether the cocoons would 
It had been suggested that the cocoons formed 


. amongst leaves became brown because the larvae knew want 


colour the leaves would ultimately become. The discussion was 


j continued by Mr, Waterhouse, Dr. Sharp, Mr. McLachlin, and 
' others. —Mr. S Klein read ‘ Notes on Æphestia kuhniella,” and 


exhibited a number of living latvee of the species, which he said * 
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had been recently doing great damage to flour in a warehouse in 
the East of London.—Mr. A. G. Butler contributed a paper 
“ On the species of the Lepidopterous genus Auchromia ; with 
descriptions of new species in the collection of the British 
Museum.”—Lord Walsingham communicated a note substituting 
the generic name Homonymmus for the genenc name Ankistro- 
thorus—which was preoccupied—used in his “Revision of 
the genera Acrolophus and Anaphora,” recently published by the 
Society. 


PARIS. 


Academy of Sciences, November 14.—M. Janssen in the 
chair.—-Note on certain definitions in mechanics, and on the 
unities ın current use, by M. de Freycinet. In supplement to 
the remarks already made in his treatise on mechanics, the 
author here deals more fully with the notions involved tn such 
terms as force, weight, mass, bulk, and shows that considerable 
advantage might be gained by shghtly modifying the generally 
accepted unities. Fresh definitions are suggested of the unities 
of length, volume, weight, force, velocity, &c,-—-On the state of 
the potassa present in plants and the soil, and on its quantitative 
analysis, by MM. Berthelot and André. In continuation of a 
previous communication on this subject, the authors here study 
the condition and process of analysis of the potassa in living 
plants, and in the humus produced by their disintegration.—On 
waterspouts, by M. D. Colladon. In reply to M. Faye’s 
strictures, the author illustrates his views by means of an instan- 
taneous photograph, showing that under certam conditions two 
waterspouts may generated, one ascending, the other descend- 
ing, and crossing each other.—On MM. Houzeay and Lan- 
caster’s ‘‘ Bibliographie Générale de Astronomie,” by M. Faye. 
A well-merited eulogium is on the authors of this great 
work, who have earned the lasting gratitude of astronomers for 
accomplishing their vast undertaking in such a thoroughly satis- 
factory manner. The Bibliography constitutes a systematized 
catalogue of all astronomical publications that have appeared 
from the remotest times down to the present day. Although 
not absolutely exhaustive, the omissions do not appear on exa- 
mination to be very numerous ; but unfortunately only 300 copies 
have been issued of a work which should find a place in every 
Observatory and in every scientific library in the world. M. 
Houzeau has enriched the first volume with a valuable philo- 
sopbic history of astronomy, which will be found extremely 
interesting, especially to those students who have been unable 
to follow the recent discoveries of specialists on the state of 
astronomical science amongst the Egyptians, Assynans, and other 
ancient peoples.—New nebule discovered at the Observatory of 
Paris, by M. G. Bigourdan. These discoveries have been made 
during the years 1884-87 with the equatorial ofthe West Tower. 
Most of the nebulæ are very weak, and some, indicated as more 
or less stellar, might, strictly speaking, be regarded ns simple 
stars, it being often quite imposstble to distinguish between a 
+ small nebula and a star of small magnitude. e positions are 
approximately given for the mean equinox of 18600, in order to 
facilitate comparison with J. Heischel’s “General Catalogue of 
Nebule and Clusters of Stars,” and its supplement by Dreyer. 
—On the theory of magnetism, by M. P. Duhem. From a 
comparative study of magnetic and diamagnetic bodies the 
theorem is deduced that a magnetic bodies are attracted from 
gieat distances by permanent magnets, but that nothing can be 
affirmed regarding diamagnetic bodies. A theorem 1s also 
established which sets forth the difference between magnetic and 
diamagnetic bodies, and some remarks are appended regarding 
the magnetizing of crystals.—-Measurement of the heights an 
movements of clouds in Spitzbergen and Upsala, by M. Nils 
Ekholin, These comparative studies are based on fifty meteoro- 
logical observations taken during the Swedish expedition of 
1882-83 to Spitzbergen, conducted by the author.—On a new 
method of formation of safranines, by MM. Ph. Barbier and 
Léo Vignon. Having in a previous communication explained a 
special method of forming substituted safranines, the authors 
here describe a new process for producing phenosafranine and 
its homologues. —On a new artificial serum intended to dilute 
the blood for the purpose of counting its globules, by M. Mayet. 
For the serum here described it is claimed that it is free from the 
disadvantages of others in general use. It consists of distilled 
water, 100gr. ; neutral phosphate of anhydrous and pure sodium, 
2gr.; with cane sugar to raise the density of the liquid to 1'085. 
-On antipyrine as a remedy against sea-sickness, by M. 
- Eugène Dupuy. The author declares that for some time back 
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he has successfully employed this substance as a prophylactic 
against sea-sickness. He recommends a dage of 3 gr. to be 
taken daily for three days before sailing, to be continued if 
necessary during the voyage. Whuthout claiming to have dis- 
covered an absolute specific, he considers that the success 
hitherto attending the use of antipyrine justifies the pope that in 
this substance we possess a more or less efficacious remedy against 
one of the chief terrors of travelling by scm, 
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e 
THE MATHEMATICAL THEORY OF PER- 
FE@TLY ELASTIC SOLIDS. 


An Elementary Treatise on the Mathematical Theory af 
Perfectly Elastic Solids; with a Short Account of 
Viscous Fluids. Ry William John Ibbetson, M.A. 
(London: Macmillan and Co., 1887.) 


T is strange that students should have had to wait till 
the present time for a systematic English text-book 
on the mathematical theory of elastic bodies. The 
-want has been decidedly felt at Cambridge since the 
introduction of the subject into the schedule for the 
Mathematical Tripos in 1873; and though parts of 
Thomson and Tait’s treatise on natural philosophy, and 
the reprint of Green’s papers, had already brought a large 
amount of useful matter into an accessible form for those 
who had not time or opportunity to read the onginal 
memoirs, still it was found that learners, naturally looking 
for some compendious account of the whole subject, 
generally fell back upon M. Lamé’s treatise. 

The book at present under notice will supply this want 
satisfactorily. The plan on which it has been written 15 
excellent in idea, and has on the whole been followed out 
well, though perhaps there is here and there some want 
of proportion, as for instance in the claborate and purely 
mathematical details of Chapter V. 

It is, no doubt, a difficult matter to decide what results 
of mathematical analysis should be introduced without 
proof in a treatise on mathematical physics, and there is 
little question that,as a matter of convenience to the 
reader, it is wiser to err on the side of assuming too 
little knowledge rather than too much. On the other 
hand, wherever questions of pure mathematics are intro- 
duced and discussed at length, they should be such as 
have a direct bearing on important parts of the physical 
subject. Now the general forms of the dynamical 
equations for an elastic body in terms of curvilinear 
co-ordinates, which are established in Chapter V., after a 
considerable amount of preliminary analysis, are so com- 
plicated as to be practically valueless. Indeed, the one 
case referred to 1s dismissed ın a single paragraph, The 
special forms for polar and semi-polar co-ordinates, often 
to be used with advantage, may be very much more 
simply established independently. 

To return to the general plan of the book. It com- 
mences with a short preliminary chapter, headed “ Pro- 
perties of Elastic Solids,” in which, after showing that 
the subject cannot be profitably considered from the pomt 
of view of molecular structure, the author defines the 
ideal solid which must for purposes of analysis replace 
the real body. 

In Chapter IT. the general properties of strain are 
treated very clearly and at considerable length. A little 
more consideration might perhaps have been given with 
advantage to finite homogencous strain. No fewer than 
three quadrics are introduced for the purpose of putting 
results into a geometrical form, viz. the strain ellipsoid, 
the elongation quadric, and the position ellipsoid; while 
in the succeeding chapter, on “The Analysis of Stress,” 
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four surfaces—the first, second, third, and fourth stress 
quadrics—are used for a similar purpose. It can hardly 
be doubted that so great a number of surfaces will tend 
rather to confusion than to that clearness of conception 
of the properties of strain and stress for which they:are 
presumably introduced. 

The nature and mode of specification of stress is care- 
fully expounded in Chapter III., and the dynamical 
equations to be satisfied throughout the body and over 
the boundary are obtained in terms of the stress-com- 
ponents. Attention should be called to a statement in 
§ 153 of this chapter, as likely to mislead the student. It 
is to the effect that “the component stresses are to be 
considered as small quantities of the first order.” Though 
in a certain sense this is true, 1t is not true that the ratio 
of the stress per unit area to, say, the weight per unit 
volume of the body is a small proper fraction, and this 
surely is the strict sense the words should bear. 

The next chapter, on “ The Potential Energy of Strain,” 
is excellent. The method is similar to that used by 
Thomson and Tait; and the successive simplifications 
introduced into the expression for the potential energy of 
the strained body by considering successively greater 
degrees of symmetry of structure, leading up to perfect 
isotropy, are well shown. It is also pointed out that from 
the definition of an isotropic body, its potential energy is 
necessarily a function of the invariants of the strain, thus 
reducing the number of independent clastic constants in 
this case at once to two. Having thus arrived at a definite 
conception of the isotropic elastic solid, the author ex- 
pressly limits all the investigations that follow to the 
case of such a body. From the expression obtained for 
the potential energy, forms are deduced for the stress 
components in terms of the strain components and the 
elastic constants, and thence finally the dynamical equa- 
tions are obtained in terms of the displacements. 

In Chapter V., as already stated, these equations are 
thrown into new forms, and the remainder of the book is 
devoted to their solution under varous conditions as to 
the nature of the applied forces and tractions and the 
form of the body. 

As an introduction to the consideration of particular 
questions the following five general theorems are proved, 
viz. ;— 

“(.) that a state of strain cannot be maintained 
unchanged without the action of applied forces or surface 
tractions: 3 

“(ii.) that the state of strain maintamed by a given 
system of equilibrating apphed forces and surface tractions 
is therefore perfectly determinate : 

“ Gii.) that the most general free motion of an elastic 
solid consists of a number of superposed harmonic 
oscillations of the particles about their natural positions ° 

“(iv.) that the most general motion of such a body 
under the action of an equilibrating system consists of a 
number of superposed harmonic oscillations of the 
particles about the equilibrium positions that would be 
maintained by the system: 

“(v.) that a system of applied forces varying as a 
simple harmonic function of the time gives rise to forced 
harmonic oscillations of the particles of the same period 
about their natural positions.” 

The proofs given of these theorems, and especially of 
the third, are rather unnecessarily long; but, with a view 
to avoiding repetition later on, it is certainly convenient’ 
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,to have them established as a foundation from which to 
start. 

The problem of free vibrations is first treated, and as 
an example the propagation of plane waves of (i.) normal, 
(ii.) tangential, displacement is investigated. It is a pity 
that the author has not here taken the opportunity of 

`- dlustrating some previous remarks on the discontinuity 
of the forms of the strain and stress components which 
necessarily accompanies a change in the nature of the 
medium, by considering the question of the reflection 
and refraction of plane waves. 

The general form of the solution of the equations 
for forced vibrations is next investigated. Then follows 
the general question of equilibrium. As a simple ex- 
ample the case of a cylindrical tube under external 
and internal normal pressures is first treated. It is 
almost annoying to find the solution of this time- 
honoured question obtained by starting from the general 
equations, and whittling them down till the very simple 
conditions are fulfilled. The equilibrium of a solid sphere, 
with either surface tractions or displacements given, is 
treated exactly as in Thomson and Tait’s work. The 
chapter of general solutions closes with an account of 
Airy’s general method for plain stress, with a couple of 
examples. The printing was unfortunately so far ad- 
vanced that this had to be left; though before the book 
appeared the author had himself shown, in a communi- 
cation to the London Mathematical Society, that these 
examples of Airy’s are faulty, and that the method applies 
only to a very limited class of cases. 

Chapter VII. consists mainly of a capital exposition of 
the solution of St. Venant’s problems of the torsion and 
flexure of prisms. These pioblems are probably, from a 
practical point of view, the most important for which an 
exact solution has been obtained. The author brings 
out well the bearings of the nature of the solutions on 
practical questions of construction. The elastic equili- 
brium and small motions of wires, whether straight or 
curved, are deduced directly from the results of St 
Venant’s problems. In connection with this part of the 
subject, certain interesting questions of stability, due to 
Mr. Greenhill, are discussed. 

Some cases of the equilibrium and vibrations of plates 

and shells are considered in Chapter VIII. For the 
equilibrium of a plate of uniform thickness under a 
system of surface tractions parallel to its faces and 
acting on its edges, a solution is obtained by analysis 
very similar to that used in St. Venant’s problem. The 
case of a thin plate under the action of applied faces 
satisfying certain conditions is quoted from Thomson 
and Tait again. 
‘ ‘Two short chapters headed “Impact ’ and “ Viscosity ” 
complete the volume. The former consists of the solu- 
tion of two problems, one of which, as the author 
implies, has nothing to do with impulsive change of 
motion, Indeed, as is well known, the exact treatment 
of the impact of elastic bodies involves difficulties, even 
in comparatively simple cases, which have not yet been 
overcome, In the last chapter the alteration in the form 
of the dynamical equations is determined, which results 
from supposing the shearing stress to vary partly as the 
shear and partly as its rate of change. 
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book and the way in which it has been carried out gener- 
ally, we may offer some remarks on matters of detail. 
It may be said at once that as regards accuracy there is a 
good deal to be desired. The table of errata pight have 
been tripled, and would not then have contained all the 
misprints. In §§ 299, 306, the whdjesale omission of 
signs of summation in the equations makes the analysis, 
as given, incorrect ; and there is little doubt but that any- 
one to whom the matter treated was new would be com- 
pletely baffled. The inaccurad¢ies, moreover, are not 
confined to mere misprints. There are one or two positive 
mistakes in the mathematics. Thus at the bottom of 
p. 581t is implied that some condition is necessary in 
order that a family of surfaces, f(x, y, z) = & (an arbit- 
rary parameter), may have a system of continuous curves 
cutting them at right angles ; and in a note at the foot of 
p. 298 it is stated that, supposing this (entirely imaginary) 
condition satisfied, two other systems of surfaces can 
always be found cutting each other and the former sur- 
faces everywhere at right angles. Now the three para- 
meters of such a triple system of surfaces have to satisfy 
three independent partial differential equations, and hence 
no one of the three can be taken arbitrarily. Statements 
and reasoning are, ın several passages, founded on this 
erroneous conception. Closely allied with this is the 
construction given in § 216 for tubes of stress. It 1s here 
practically assumed that a given continuous system of 
curves can always be cut at right angles by a family of 
continuous surfaces. 

An appendix at the end of Chapter II, on “The 
Geometry of Strains,” might have been omitted with 
advantage. It has no very obvious connection with the 
preceding chapter, but is devoted to an apparently new 
classification of vector quantities, in which a velocity and 
a force are the types of the one group, while an angular 
and a couple are those of the other! Again, in §§ 270, 
271, the solution of a physical problem is made to appear 
to depend on the choice of an ongin. The question 
treated is the free normal vibrations of a plate; and, 
after using d and ~da" to denote the abscisse of the 
two faces, and making the result appear to depend on dja’, 
the question 1s simplified by taking the origin midway 
between the faces. Indeed, frequently throughout the 
book one 1s reminded of Clerk Maxwells remark on “ the 
state of a mind conscious of knowing the absolute position 
of a point.” ° a 

These slips, such as they are, and an occasional 
obscurity of language, are but slight blemishes on a valu- 
able book. A friendly but independent criticism of the 
proof-sheets while the book was passing through the press 
might have removed them all, and no doubt will in a new 
edition. 

The figures throughout are excellent. 


THE VOLCANIC AND CORAL ISLANDS OF 
THE SOLOMON GROUP. 

The Solomon lslands: their Geology, General Features, 
and Suitability for Colonization. By H. B. Guppy, 
M.B, F.G.S., late Surgeon RN. (London: Swan 
Sonnenschein, Lowrey, and Co., 1887.) 

URGEONS in Her Majesty’s navy are favoured 
beyond most men m the possession of abundant 


Having thus given some account of the plan of the | leisure and freedom from many of the common cares of 
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hfe. But in spite of the frequent changes of scene which 
they enjoy, or endure, and their unique opportunities for 
pursuing scientific researches, and in spite of their early 
acquaintance with elementary treatises on several branches 
of scienc®, it is only at rare intervals that naval surgeons 
appear as obsqfvers or investigators, The unusual 
occasionally happens, and in the work by Mr. Guppy on 
the Solomon Islands we have an admirable example of 
what may be accomplished by an energetic observer alive 
to his advantages.  « 

In this volume it would not be difficult to point out many 
imperfect forms of expression, some avoidable confusion 
in arrangement, even a few conclusions that the facts 
hardly appear to warrant; but these sink into insignific- 
ance when compared with the mass of valuable material 
from which they might be culled. 

The object of the book is to describe fully, but in a 
general way, the author’s geological observations on the 
islands af the Solomon Group, httle space being devoted 
to the other subjects mentioned ın the title. It is a com- 
pendium of important facts, most of them new to the 
scientific public. Perhaps the Journal of the Geological 
Society is hardly suited for recording a series of laborious 
and detailed observations on the rocks of a remote archi- 
pelago, and the publications of the Royal Society of 
Edinburgh—where detailed papers by Mr. Guppy appear 
—may not be iead by all geologists. 
appropnate, ın these circumstances, to mention a few of 
the facts observed by Mr. Guppy and recorded in this 
volume. 

The book is divided equally between the description of 
volcanic and calcareous islands, and 1s illustrated by maps 
and sections. 

The volcanic rocks collected on the islands were sub- 
mitted for mineralogical analysis to Prof. Judd and Mr. 
T. Davies ; the calcareous formations were studied by Mr. 
John Murray : and the remains of animal life, both fora- 
muiniferal and coral, are being examined by the leading 
specialists ; hence the work is enriched by the labours of 
well-known men, and the “ gold” of the author’s data im- 
pressed with the “ guinea-stamp” of recognized authority. 

The volcanic islands of the group are divided into two 
classes. First, those of comparatively modern forma- 
tion, composed mainly of little-altered augite-andesites, 
andesitic pitchstones, tuffs and agglomerates : these islands 
still preserve the volcanic outlige and sometimes give evt- 
dence of recent activity by terminating in craters with hot 
springs or fumaroles. The second class is composed only 
ın part of these rocks, and in part of much more ancient 
crystalline masses consisting chiefly of altered dolerites, 
quartz-diorites and -porphyries, and serpentines, Some 
islands of the latter class exhibit an extraordinary 
diversity in petrological character. Fauno, the de- 
scription of which is illustrated by a geological map, is an 
interesting instance of this. The northern end of the 
island is occupied by a precipitous mountain of andesitic 
tuff sloping steeply down from an altitude of 1990 feet to 
a narrow isthmus, 150 feet high, composed of horn- 
blende-augite-andesite, and leading to a sickle-shaped 
peninsula of successive hills connected by low strips 
of rock. The composition of this crescentic tongue 
is successively altered dolorites, quartz-porphyries, quartz- 
andesites, hornblende-andesites, and altered dolerites 
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again, These rocks, almost invariably massive and 
unassociated with tuffs or agglomerates, each in turn oc 
cupy the whole breadth of the peninsula. The mode 
of formation which Mr. Guppy demonstrates for this 
promontory is illustrated in various stages by several 
other islands, A series of small volcanoes arising in a 
crescentic form, and each pouring out a characteristic lava, 
were gradually elevated and so brought into connection. 
Rapid denudation, caused by the great rainfall of the 
region, wore off the volcanic contours and reduced the 
chain of peaks to a series of “ necks” in close juxtaposi- 
tion. The comparative rarity of fragmental volcanic rocks, 
and the mineralogical constitution of the massive crystal- 
line lavas of the surface, indicating their solidification at 
great depths, prove extensive denudation to have taken 
place all over those islands. 

The main interest of the book centres in the researches 
of Mr. Guppy on calcareous deposits. He is the only 
geologist who has visited this most instructive group of 
coral islands; and he describes what he saw there with a 
straightforward simplicity that compels confidence in the 
accuracy of his observations, and affords to those who 
may find his theory insufficient all possible data for 
disproving it. 

Mr. Guppy gives the following classification of the 
limestones of a “coral island” in the Solomon Group as 
revealed to him by the walls of the river gorges he 
explored :— 

Group L—-Coral Limestones, properly so called. 

Group II.—Coral Limestones which have the compo- 
sition of coral muds or sands now forming near coral 
reefs. There are three subdivisions of this group: (1) 
crystalline limestone, in which coral plays a secondary 
part, and remains of calcareous Algæ and mollusks pre- 
dominate ; {2} chalky limestones; (3) homogencous 
fawn-coloured limestones, often crystalline. 

Group Ill—Rocks of the composition of volcanic mud 
and pleropod ooze, containing also numerous Foramunifera. 
These are subdivided into (1) partially consolidated vol- 
canic muds ; (2) partially consolidated pteropod ooze ; (3) 
hard limestones. 

Group IV,—foraminiferal Limestones, or consolidated 
“ Globigerina ooze.” There are two classes : (1) composed 
chiefly of tests of both pelagic and bottom-hving Fora- 
minifera: (2) chiefly composed of the tests of pelagic 
Foraminifera. 


Group V.—Rock resembling a consolidated deep-sea clay 
(Red Clay). 

The two last-named groups were certainly deposited at 
depths not much less than 2000 fathoms in an ocean far 
from continental land, and their existence above sea-level 
is now for the first time proved. 

From all the facts that could be ascertained regarding 
the coral formations of the group, certain inferences were 
drawn, which we give in the author's own words ;— 


“The first is self-evident, viz. ‘hat these upratsed reef 
masses, whether atoll, barrier reef, or fringing reef, were 
formed ina region of elevation. . . < It 1s apparent that 
Mr. Darwin’s theory of coral reefs, which ascribes atoll 
and barrier reefs to a movement of subsidence, cannot be 
applied to the islands of the Solomon Group. . . . 

“The second inference is, that such upraised reefs are 
of moderate thickness, their vertical measurement not ex- 
ceeding the usual limit of the depth of the reef-coral sone. 
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I never found one that exhibited a greater thickness 
of coral lmestone than 150 feet, or at the very outside 
200 feet... . 

“ The third inference is, that these upraised reef masses 
in the majority of tslands rest on a partially consolidated 
deposit which possesses the characters of the ‘ volcanic 
muds? that were found, during the ‘Challenger’ Ex- 
pedttion, to be at present forming around volcanic islands. 

“The fourth inference is, ‘hat this deposit envelops 
anciently submerged volcante peaks? 


Mr. Guppy states that his observations have made him 
a strong adherent of the theory of formation of coral 
islands advanced by Mr. Murray. 

These observations are indeed crucial between the 
theories of subsidence and of solution, and point towards 
the newer. The theory of subsidence demands that a coral 
-reef rising from deep water must be of enormous thick- 
ness, and rest upon volcanic or fragmental rock ; that of 
solution requires that the reef be of slight thickness and 
rest on volcanic rock, or consolidated te.rigenous mud, or 
pelagic ooze. According to the former the reef grows 
on the whole vertically ; according to the latter its main 
extension is horizontal. Two of Darwin’s principal 
objections to the early conception of coral islands were 
that it was absurd to suppose that submarine mountains 
were numerous enough to provide foundations for all 
the known reefs, and that it was impossible to imagine 
sedimentation taking place at great distances from land. 
The recent work of telegraph ships along the West Coast 
of Africa and elsewhere has shown the extreme prob- 
ability of submarine mountains existing in large numbers 
throughout the ocean ; the cruise of the Challenger proved 
that the shells of pelagic organisms, wind-borne and 
meteoric dust and volcanic ashes spread by ocean- 
currents produce perceptible sedimentation in mid-ocean 
at a rate varying in some inverse proportion to the 
depth. 

Murray’s theory.can be brought readily to the test of 
observation and experiment; Darwin’s cannot. It has 
been shown in the laboratory that calcium carbonate is 
soluble in sea-water, and is dissolved in greater amount in 
water containing carbonic acid especially when under 
pressure; the decomposition of dead corals and the 
respiration of living ones supply carbonic acid to aid in 
the removal of their calcareous remains. If atolls are 
formed in areas of elevation, they may ultimately be seen 
and measured: if only in regions of subsidence, measure- 
ment is impossible, and the vertical extent of the coral 
limestone can only be guessed at. 

It must be confessed that the theory of solution in reef- 
building has not yet been put before the world with any 
approach to the completeness, lucidity, and grace with 
which Darwin convinced and enchained the scientific 
mind. The theory of subsidence 1s so beautiful, simple, 
and satisfactory, that very strong evidence is required to 
shake it; but in the history of science men have more 
than once been forced to say of a simple and satisfactory 
doctrine— 


‘Twas beautiful, 
Yet but a dream, and so—-Adieu to it!” 


Neither Murray nor Guppy has proved the subsidence 
theory to bea dream. Still, the solution theory has been 
plainly set forth, and here we have facts which amount to 

* an absolute proof of its truth for one important group of 
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coral islands. The proof is none the lgss convincing 
because it is restricted in its application ; for it 1s concrete 
and complete in itself, not abstract and cumulative like 
the evidence for the subsidence theory. Mr. Guppy has 
demonstrated that the old theory fails and the new suc- 
ceeds in explaining the formation and,structure of the 
Solomon Islands, and coming at the present time this sup- 
plies a powerful argument for the general applicability 
of the solution theory—an argument that it will not be 
easy to set aside. . 

The book is short and interesting ; and, besides the im- 
portant features we have alluded to, it contains much in- 
formation about the islands visited, and the authors 
adventures there. HUGH ROBERT MILL. 








AGRICULTURE IN SOME OF ITS RELATIONS 
WITH CHEMISTRY. 


Agriculture in some of its Relations with Chemistry. 
By F. H. Storer. Two Vols. (London: Sampson 
Low, Marston, Searle, and Rivington, 1887.) 


HIS work, by the Professor of Agricultural Chemistry 
at the Harvard University, is based on a course of 
lectures delivered annually by the author. It is addressed 
to students of agriculture and persons fond of rural 
affairs, rather than to students of chemistry. Free 
use has been made of German publications in 
agricultural chemistry, and of the writings of Prof. S. 
W. Johnson, of Newhaven, Connecticut. Some of the 
matters treated of in his two well-known books, “ How 
Crops Grow ” and “ How Crops Feed,” have been omitted, 
or only lightly touched, in the present volumes, which 
are therefore, to a certain extent, a supplement to those 
books, 

The present volumes treat of the chemistry of the 
atmosphere, of waters, of soils, and of manures, and of 
their several relations to plants ; the chemistry of animal 
life and nutrition is not dealt with, A large amount of 
valuable information, partly of historical’ interest, has 
been brought together; and much of it is presented in 
the somewhat old-fashioned English of the best’ writers 
of New England. 

One illustration given by the author, to show that 
liquids penetrate into plants through their roots, we do 
not think very happy. Heenotes an observation made by 
himself, that Indian corn made to sprout ina a flower-pot 
and watered with milk had white leaves’; and he suggests 
that the minute particles of solid matter in the milk must 
have entered the plant and caused the whiteness, He 
admits, however, that the whiteness may have been due 
to chemical action. In noticing the growth of plants in 
artificial light, he hardly gives sufficient credit to the 
observations of Siemens and of Dehérain on growth in the 
light of the electric arc, both uncovered and variously 
shaded. Mr. Storer has scarcely that respect for earth- 
worms with which Darwin has imbued us, for on the only 
occasion he mentions them he styles them pernicious, 
on the ground that harm is done to plants in pots 
by their casts, which become slimy mud when watered, 
and thus clog the pores of the earth and the roots of 
the plants. 

In vol. i. p. 295, a serious mistake occurs, though 
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doubtless by ogersight : it is stated that nitrate of soda 
used as a top-dressing for mowing-fields that contain true 
grasses “favours the growth of clover rather than of 
grass.” The reverse of this is the truth. There is a good 
chapter on irrigation, in which it is pointed out that, “in 
spite of all that [as been done of late years in California 
and the adjacent regions, it is still probably true that no 
other subject relating to agriculture so much needs to be 
attended to by the American people as this matter of water- 
ing the land.” The questions of the disposal of excreta and 
of sewage are dealt with in their chemical aspects. Perhaps 
hardly due credit is given to the latest improvements in 
some precipitation process¢s for clarifying sewage, but we 
are glad to see that the author fully realizes that the sewage 
subject is essentially a sanitary and not an agricultural 
question. He also exposes some economic fallacies as to 
the value of sewage by citing various instances in which 
valuable matters are found at our doors so diluted as not to 
be worth the cost of collecting or saving. One illustration 
is the presence of gold in the clay of Philadelphia—1 of 
gold in about 1} million of clay. If the gold from the 
bricks of the houses could be brought to the surface in 
the form of gold-leaf, on each brick would be a golden 
surface of 2 square inches. In the clay beneath the 
portion of the city already built over is 126 million 
dollars’ worth of gold, yet no one dreams of extracting it. 
So, except under very favourable conditions for the 
sewage, valuable manures may be obtained more cheaply 
than from sewage. 

The necessity for the selection of mpe, as well as pure, 
seeds for sowing, and especially on poor soils, is insisted 
on and illustrated by records of experiments, The great 
importance, whether for good or evil, of micro-organisms 
to the farmer, 1s often pointed out; and the writer dis- 
cusses the question of the sources of mtrogen available 
for plants, and the very important question as to the 
fixation of free nitrogen from the air by humus or by 
clay soils. The conclusions of Berthelot, Armsby, 
Dehérain, and others are stated, and the author regards 
it as proven,-m the hght of existing knowledge, that 
some nitrogen from the air is really fixed as an incident 
to certain fermentations which occur in the soil. This 
much debated”and debatable point, which is of the 
utmost economig importance, still requires further eluci- 
dation; and we may hope that some further ght will be 
thrown on it by the researches of Sydney Vines on the 
nutrition of the common bean. 

The genéral nature of the changes brought about in 
the character of farming by railways and steamships, and 
the conditions which lead to “ high” or to “low” farming, 
are discussed. An observation of Washington in a letter 
to Arthur Young is worth recording, in this connexion: 
“An English farmer must have a very indifferent opinion 
of our American soil when he hears that an acre of it 
produces no more than eight to ten bushels of wheat ; 
but he must not forget that in all countries where land is 
cheap and labour 1s dear the people prefer cultivating 
much to cultivating well.” 

Special chapters are given to barley and oats, and 
there are three chapters on pastures, grass, and hay, 
mainly from a New England point of view. In one of 
these chapters it is stated that the East Anghan word 
“ rowen” for “aftermath,” used by old writers, but now, 











we believe, confined to parts of Suffolk, is in common 
use in New England. 

One minor defect, which might have been remedied by 
an editor of the English edition, is the use throughout 
the book of many different systems of weights and mea- 
sures, ¢.g, the long (English) ton of 2240 pounds, the 
short (American) ton of 2000 pounds, pounds and bushels 
per acre as well as kilogrammes per hectare, and German 
pounds per morgen, per Saxon acre, and per Hessian 
acre, and even quintals per acre. A reduction of these 
to one system would have rendered the results more com- 
prehensible, and comparisons easier. Also, a few of the 
chemical names are not those now in use in this country, 
and the use of the terms bi-phosphate of lime and di-calcic 
phosphate as synonymous is very misleading. 

For the sake of the British farmer, who is not such a 
reading man as his American confrère, we could wish 
that some of the subjects had been rather more digested, 
and that more illustrations had been drawn from English 
sources, but thanks are due to Mr. Storer for a very sugges- 
tive work, that can be confidently recommended to those 
interested in agriculture for perusal and careful study 
during the long winter evenings. It cannot fail to 
awaken a more intelligent interest in the physics and 
chemistry of the farm. Moreover, notwithstanding the 
authors modesty, it will be found very useful to the 
student of agricultural chemistry. 





WEATHER, 


Weather : a Popular Exposition of the Nature of 
Weather Changes from Day to Day. By the Hon. 
Ralph Abercromby. (London: Kegan Paul, Trench, 
and Co., “ International Scientific Series,” 1887.) 


HE author of this book has undertaken a task the 
difficulty of which has deterred all previous writers, 
for FitzRoy’s “Weather Book” can hardly be termed 
a text-book of the subject, and, moreover, it was written 
at a date at which weather telegraphy was in its infancy. 
The books which have appeared during the last two 
decades have been either manuals mainly for the use ot 
seamen, like the Barometer Manuals of the Meteorological 
Office ; or explanations of the interpretation of weather 
charts, like Mr. Scott’s “Weather Charts and Storm 
Warnings,” of which the third edition was lately noticed 
in these pages. The idea of telling an isolated observer 
how to employ local weather signs and the manifold modi- 
fications of clouds in aiding his own judgment of local 
weather has not hitherto been adequately carried out. 

Mr. Abercromby is peculiarly well qualified for the 
task of preparing a weather text-book, for not only is he 
gifted with an unusual faculty of observing weather phe- 
nomena, and especially clouds and their changes in this 
country, as is proved by the papers he has read on various 
occasions; but he has had more leisure to travel to 
“foreign parts ” than falls to the lot of most meteorologists - 
The book relates to weather in general, as distinguished 
from storms, and not merely to the weather of the British 
Isles ; for, though the latter subject occupies most of the 
work, the information given as to the weather over more 
extensive areas, such as those of the North Atlantic and 
the United States, is most instructive and valuable. The 
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work is divided into two sections, elementary and ad- 
vanced, of which the former is about one-fourth of the 
bulk of the latter. The reader must not go away with the 
idea that the volume contains no original views, for, as Mr. 
Abercromby says in his preface, “the results of many of 
the author’s original and unpublished researches are in- 
cluded in its pages, such, for instance, as the explanation 
of many popular prognostics; the elucidation of the 
general principles of reading the import of cloud-forms ; 
the classification of those cases in which the motion of 
the barometer fails to foretell correctly the coming weather ; 
and the character of that kind of rainfall which is not 
indicated in any way by 1sobaric maps.” 

Mr. Abercromby’s pages convey small consolation to 
adventurous weather prophets, such as Mr. Wiggins or 
the framers of the New York Herald announcements. 
At p. 433 we read: “ From eight to twelve hours seems 
to be the furthest time for which forecasts can be issued 
in advance, and even then many local details cannot be 
given.” Again, at p. 426 he says: “On the whole, we 
see that the crude notion of forecasting European storms 
from the United States contains some elements of truth, 
but that still, from the nature of cyclone motion, the idea 
can never be used in practical forecasting.” His state- 
ments as to the impossibility of practically predicting 
weather by observations of sun-spots are also made with 
great care, 

The most interesting chapters, at least to the ordinary 
reader, are those which relate to weather prediction, for 
- isolated observers, As regards the formation of clouds 
and their indications, Mr. Abercromby sets forth the 
results of much research, but in our opinion he speaks 
somewhat too decidedly on points which are still svd 
judtce. 

We welcome the book most cordially, and anticipate a 
considerable demand for it. We may say, however, 
that in several places we have noticed slips in the word- 
ing, and that the orthography of some of the foreign 
names is not quite “according to Cocker.” In some 
cases the authors phraseology is not quite clear, and 
paragraphs have to be read repeatedly before their precise 
meaning is taken in. 





OUR BOOK SHELF. 


Class-book of Algebra Examples for Middle and High 
Schools, Part IL, for High Schools. By John Cook, 
M.A., Principal, Central College, Bangalore. (Madras: 
ae at the Lawrence Asylum Press, Mount Road. 
1887. 


THis book contains, in addition to the examples which 
form the main part of the volume, an “ Introductory 
Summary of Rules and Formule,” extending to about 
one-third of the whole contents. Although Mr. Cook in 
lus preface lays special stress on this summary, we are by 
no means sure that its introduction into the volume is an 
improvement. It 1s insufficient to allow the student to 
dispense with the use of a text-book ; and a student, who 
desired to refresh his memory about some particular 
method or formula, would do better to read it up in his 
text-book, than to referto a set of stereotyped rules. Such 
a summary has the positive disadvantage that it inclines 
the student to conceive of algebra as consisting entirely of 
a set of rules, proceeding he knows not whence and lead- 
ing he knows not whither—a conception which itis one of 
«the chief duties of a teacher of algebra steadily to combat. 


In parts of this introduction, moreove1, there 1s a looseness 
of method which ıs apt to prove very misleading to the 
student. To refer to only one or two cases in point, we 
would mention in the first place a confusion between an 
integral or a rational number and an integral or @ rational 
function. This confusion is shown in the case of division 
(p. 10) and in the case of root-extractidy (pp. 46 and 51). 
Again, Mr. Cook defines (p. 43) the G.C.M. of two or 
more fractions, a conception which is perfectly useless in 
algebra, and only tends to confuse the mind of the learner 
as to the real meaning of the algebraical G.C.M. 

As to the main part of the volume, we are able to com- 
pliment Mr Cook on having brought together a number 
of examples which are hkely to prove useful, especially to 
teachers. The examples show very considerable variety, 
those on identities being particularly noteworthy. At the 
end of each exercise stands a “model solution” which 
will no doubt prove useful to the student ; but what does 
Mr. Cook mean by saying in one such solution (p. 143) that 
any three numbers that satisfy the relation a?-+-4:=c? may 
be expressed in the form 3, 4n, 5#? We trust that, 
should the book reach a second edition, as it doubtless 
will, Mr. Cook will either dispense with the introduction 
altogether, which we should be inclined to consider the 
better plan, or at least remove from ıt the faults in method 
to which we have made objection. The good qualities 
possessed by the main part of the book—the examples 
themsclves— would then render the volume one of un- 
doubted value alike to students and teachers of elementary 
algebra, R. E, A. 


The Student's Hand-book to the Microscope: a Practical 
Guide to its Selection and Management. By A Quekett 
Club Man. (London: Roper and Drowley, 1887.) 


ALTHOUGH hand-books and practical guides to the use of 
the microscope are by no means scarce, this httle volume 
will be welcome to many. It more completely, and in a 
much smaller compass, meets the precise wants of the 
beginner who intends to acquire a practical knowledge of 
the use of the microscope, than the majority of kindred 
treatises. But it aims only at elementary instruction in 
the use of the instrument and its accessories. The author 
does not burden the eager and ambitious amateur who 
has just become possessed of, or LP about to obtain, a 
microscope, with the complexities of collecting, preserving, 
dissecting, preparing, and mounting. There can be no 
doubt that to obtain a fair initial mastery of a good 
instrument, with powers up to PAER objective, 
and to become facile in the use of all the apparatus which 
these may involve, for illuminating, polarizing, &c., and, in 
short, in putting to its best and highest use such a micro- 
scope, is by far the better course. To become hastily 
acquainted with the microscope and its adjuncts, and then 
to be diveited by elaborate processes for preparing and 
mounting, is not the surest way to increase the number 
of skilled and competent masters of the modern micro- 
scope. The Quekett Club Man is evidently practical, and 
sees this. He confines himself to a concise and useful 
statement, aided by illustrations, of what the microscope 
is and how its various accessories may be employed. 

The author does not claim to take the student into any 
of the intncacies of high-power work, nor, save in an 
incidental way, to call attention to the newest microscopy. 
This is consistent ; but we regret that the new and only 
accurate terminology is not employed. “Numerical 
aperture,” briefly explained, would have been wiser than 
“angle of aperture,” with no comment of any moment 
as to its relatively unscientific nature. Nor are we quite 
convinced that, although the author did not hold it to be 
within his scope to discuss, or even indicate the existence 
of, “apochromatic lenses,” he was as helpful to the 
uninitiated as he might have been, by not indicating the 
existence of “compensating ecye-pieces”; for both in 
English and German microscopes, with any good objec- 
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tives, they give better results than the majority of 
Huyghenian efe-pieces. 

We close the book, nevertheless, feeling that it will be 
an acquisition to many who are without information, and 
want it, as to how to use the microscope. 


A Sketch of Geolagtcal History, being the Natural History 
of the Earth And of rts Pre-Human Inhabitants, By 
Edward Hull, M.A., LL.D., F.R.S. (London: C. W. 
Deacon and Ġo., 1887.) 


IN a prefatory note the publishers of this little book 
inform the readers that it constitutes the first of a senes of 
volumes devoted to a “ Sketch of Universal History.” We 
must congratulate the publishers on having discovered an 
author with sufficient knowledge, and at the same time 
with the necessary courage, for coping with such an 
undertaking. In 148 small pages we have a description 
of the “onginal condition of the globe” when ıt first 
assumed its present form, followed by sketches of the 
Archzan and succeeding periods of the earth’s aes 
the whole concluding with a retrospect, which reads like 
the moral of a fable. The work, it 1s believed, will form 
an aed ape introduction to three similar volumes in 
which the modern history of the world is sketched. The 
book before us is a marvel of condensation; but in 
reading it we feel like the unfortunate individuals who 
are compelled to support hfe on lozenges composed of 
“ Liebig’s Extract.” 





LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he wnder- 
take to return, or to correspond wrth ihe writers of, 
rejected manuscripts, No notice is taken of anonymous 
communications. 

(The Eduor urgently requests correspondents to keep their 
fetters as short as possible. The pressure on his space 
is so great that it ts impossible otherwise to insure the 
appearance even of communications contaimng interesting 
and novel facts. 


Politics and the Presidency of the Royal Society, 


I THINK that you have done the scientific world a great 
service ın pointing out, in language to which it seems to me no 
one can take exception, the inconveniences which may arise 
from the President of the Royal Society occupying a seat in 
Parliament. 

No one will, I think, contest the fact that the Royal Society 
occupies a unique place in our social organization. It differs 
from all other Societies’ in constitution, temperament, and tra- 
dition. To persons unacquainted with its working, its method 
of procedure often seems delibergte and formal to a fault. To 
those who take part in its work it is obvious that its intellectual 
freedom is absolutely unrestraimed, and that, subject to such 
mistakes as no human institution can claim exemption from, its 
impartiality and independence of judgment are absolutely un- 
fettered. This arises from the fact that it is a picked body of 
men of the most diverse mental attitudes, who owe their asso- 
ciation to nothing but their own exertions, and who are in the 
habit of expressing themselves with the utmost frankness on 
subjects of common interest discussed amongst themselves, 

With the general body of Fellows the Council, from the 
rapidity with which it is changed, is in constant touch. It is no 
great assumption, then, to conclude that the Council when it 
speaks will have behind it the approval of the Fellows—that is, 
in point of fact, the sanction of the general scientific opinion of 
the Empire. 

Now, the President of the Royal Society, when he speaks 
officially, is something more than the President of a learned 
Society: he is virtually the Speaker of the English scientific 
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world. This being so, his position appears to me to be no small 
one, It is one which in emeigencies may become of paramount 
importance, And it is this view of his position which disposes 
me to think that it is desirable that the occupant of such a post 
should be politically unfettered. I apprehend that this view is 
shared by Prof. Balfour Stewart when he says: ‘I grant freely 
that under ordimary circumstances it is undesirable that the 
President of the Royal Society should enter the House of 
Commons.” And it is not difficult to see why it is undesirable. 

Successive Governments, as is well known, are in the habit of 
consulting the Royal Society on scientific questions, the solution 
of which may possibly influence or determine a public policy. 
To such appeals the Royal Society has hitherto replied to the 
best of its ability without fear or favour. Will it always have 
the same freedom when its President is amenable to party dis- 
cipline? It is only necessary to point to the last session of Par- 
liament to see that there were many occasions when the position 
of the President on the Government benches would have been a 
not wholly pleasant one. Much bebadgered Mumsters would. 
perhaps have come up to hum and have said, You must really 
make some concession, and the man would be made of iron who 
would not sometimes yield. Then, having been squeezed him- 
self, he would return to his Council with :—“‘In the Honse of 
Commons the other night a very strong opinion was expressed 
to me,” &c., and the process of squeezing would be transferred 
to the Council. It is no use saying that these things would not 
happen ; because everyone knows that in actual political life 
they do. If the President descends fiom the digmified reserve 
which hedges him ın at Burlington IJouse, he will have to take 
his chance with the disabilities of the ordinary Parliamentary 
rank and file. 

I cannot therefore resist the conclusion that a President of 
the Royal Society owes it to himself and to his position to hold 
aloof from all influences that would impair his freedom, and, as 
a consequence, that of the Society. Hais position 1s one of the 
few in the country which is unique not merely from its absolute 
independence of external public influence, but from the sanction 
which is given to the action of its occupant by internal support. 
The impossibility of allowing the Judges to sit in the House of 
Commons is, I suppose, apparent to everyone, and, in my view, 
every disability ın that respect which attaches to them attaches 
with equal force to the President, 

I will only trespass on your space with two further obser- 
vations. 

Prof. Balfour Stewart's last argument is, of comse, purely 
political, and, being so, appears to me to be the one thing needed 
to demonstiate the unadvisability of any exception to the 
general principle to which he adheres. Ile says that the Presi- 
dent ‘has chosen to be an Englishman first and a man of 
science afterwards.” Yes. But—and I trust that no shade of 
impropriety may be thought to attach to the argument—would 
he have been as equally acquiescent had the President chosen 
the political ré/e of Iaishman as his first duty ? 

Lastly, Prof. Williamson remarks that our President cannot 
“be supposed to have entered the House as the political repre- 
sentative of the Royal Society.” But unfortunately he cannot 
help himself. He cannot sink his official status. The House of 
Commons will take note of it just as it does of that of the Lord 
Mayor and of the Chairman of the Metropolitan Board of 
Works, who do not sit in Parliament by virtue of their official 
positions. Yet, being there, they are liable to interpellations 
with respect to the business of the bodies over which they 
preside. I do not see why the President of the Royal Society 
should expect immunity from the same discipline, and the result, 
it ıs easy to see, might be extremely embarrassing to the Royal 
Society, which has other, and in my opinion more constitutional, 
modes of communicating with the Government, and, 1f need be, 
with Parliament. 4 
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I say these things not becanse I like saying them, but because, 
feeling as I do, I do not think I ought to abstain from saying 
them. No one has a higher admiration for our President than [ 
have, and no one wonld less willingly utter a syllable that would 
give him pain. I rejoice in one aspect of the case, that the 
University of Cambridge has crowned a great scientific career 
by a signal honour. But I cannot but feel that the authority 
and position of the Presidency of the Royal Society belong to a 
sphere of action infinitely above the conflict of parties, and that 
they will run a serious risk of impairment when the honoured 
name of its occupant appears for the first time in modern 
scientific history in the lists of a party division, 

W. T. THISELTON DYER. 

Royal Gardens, Kew, November 26, 1887. 





As a Fellow of the Royal Society who has sat for many years 
continuously in the House of Commons, T have read with much 
interest your article on the above subject, which, from a Royal 
Society point of view (but not in any sense from a Parliamentary 
stand-point) is one of very great importance. No reasonable 
person would fora moment object, I presume, to Prof. Stokes 
entering Parliament as a politician, if he be one, provided he be 
very careful to doff at the door of the House of Parliament every 
vestige of Royal Society representation, and appear there as a 
private politician to be taken for just what he is worth in that 
capacity, and no more. Do not let me be misunderstood: as a 
man of science he will, even in the House of Commons, receive 
the personal consideration due to his distinguished personal 
attainments ; and few public assemblies are more ready than that 
House to give the full value to personal qualities and achieve- 
ments. But the President of the Royal Society will put that 
distinguished body, no less than himself, in a thoroughly false 
position if he presumes to utter there a single sentence in its 
name. Should I be present—and the same may be said, I trust, 
of other Fellows—I shall not hesitate to rise instantly and dis. 
claim his pretensions, and declare that he has no more authonty 
than one of the doorkeepers to speak in a political assembly in 
the name of the Society over which in a purely scientific capacity 
he presides. 

Having a most careful regard to the purity of your columns 
in respect of everything merely political, I find it very difficult 
tosay much of what I think and feel on this question ; but when 
I consider the depths to which a certain ex-Professor has 
descended since he seated himself upon the steep and slippery 
slope of politics, I must very earnestly deprecate any similar 
proceeding on the part of the highest officer of the Royal 
Society, in that capacity. Inthe political arena, I fear, we are 
on both sides daily getting a lower and lower opinion of our 
opponents, and I must confess that it is rapidly becoming hard 
to reconcile with the scientific spirit the rancorous abuse and 
unreasoning wmisrepresentation with which we are now too 
familiar. 

But I must not be drawn into either polemics or personality. 
I must content myself with saying, that, if Conservatives think 
meanly of Liberal politicians just now, their sentiment is 
thoroughly reciprocated, and probably more than reciprocated, 
by those who, like myself, believe we have at heart the true 
greatness, the lasting tranquillity and the intellectual and social 
progress of the country. For Heaven’s sake let us keep the 
Royal Society, if not above, at least most distinctly apart from, 
all political contentions ; and, in order that we may do this, let 
its President, who has now become a professed party politician, 
either vacate the chair, or make it absolutely clear that on the 
floor of Parliament he will not presume to speak with any kind 
or degree of authority in the name of the Society. 

. I have noidea, Sir, of your political views, but I appreciate 
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your desire to keep the Royal Society politically neutial—aye, 
politically non-existent—and I hope your timely and courageous 
warning will not have been given in vain. 
I have no care to conceal my name, but the end in view 
may be best promoted, perhaps, by my merely signing Myself, 
FER.S. anD M.P. 
Library of House of Comm ns, November #. 





The Vitreous State of Water. 


To-pay, between 2 ands3 p.m., withthe barometer standing 
at 29 inches, the thermometer a little below o° C., and the wind 
north-east, we had for the space of about twenty minutes an 
interesting fall of hail in this neighbourhood. The stones varied 
in size from that of a mustard-seed to that of a hemp-seed or 
thereabouts. Some rain accompanied them, and this became 
frozen in part on cold exposed surfaces. The stone sill of my 
study window, which faces nearly north-west, was soon covered 
in this way with a thin pellicle of ice, which served as a con- 
venient resting-place for the hailstones at a low temperature. I 
was struck at once with their glassy appearance, and examined 
a number of them with a pocket lens as they lay on the cold 
surface of the stone, not having at hand any refrigerating 
arrangement adjustable to the stage of a microscope. Nor was 
the latter necessary. The lens showed most distinctly the clear 
transparency of the glass of which these hailstones consisted, and 
the vitreous fracture of some which had been broken by impact. 
Watching them as they lay, une saw minute nests of crystals 
form, ın some cases in a pempheral zone, extending gradually 
inwards; but in the majority of instances the crystallization 
began in the centre of the ice, and gradually extended in a 
beautiful crystal growth more or less through the mass. 

There would seem to be no room left for doubt that this 
crystal-building process (sometimes in bands, sometimes in 
confused nests of crystals) was a simple case of devitrificaton— 
as distinct a case, one may almost say, as the well-known devi- 
trifcation on a larger scale which is clearly exhibited by some 
glassy slags. The fact of lying on a surface below o° C., and 
undergomg devitrification instead of liquefaction, seems to lend 
direct support to the theory of /atent heat of the vitreous state, 
which I have ventured elsewhere to propound (see NATURE, 
vol, xxxv p. 77). 

Tmay add that last July, ina much heavier hailstorm in the 
Trent Valley, I noticed a very great number of hailstones, many 
of them as large as a moderate-sized hazel-nut, and peg-top 
shaped, with a zonal or banded structure thus :— 





The layers or zones were alternately transparent and opaque 
(apparently crystalline), but in this case the temperatme caused 
them to melt away without allowing a good opportunity for 
observation of any devitrification of the glassy portions. To-day 
Nature has performed the experiment suggested in my previous 
letter, and the result is found to accord with the theory. 


A. IRVING. 
Wellington College, Berks, November 18, 





The Bagshot Beds. 


Ir may interest some of your readers to know that I recently 
obtained some casts of fossils from the Bagshot Sands of the 
Newbury district, from which, with one doubtful exception 
(‘Survey Memoir,” vol. iv. p. 330), they have not, I believe, 
hitherto best recorded. ‘The fossils are of the nature of ferru- 
ginous casts, and were found in a sand-pit about one-third of a 
mile south-east of the London lodge of Highclere Park, mapped 
by the Survey as Lower Bagshot. They consist both of uni- 
valves and bivalves, and four or five genera are represented. 
They resemble, both in appearance and mode of occurrence, the 
fossils found in the Upper Bagshot of the Bagshot district ; and 
the sands in which they occur have a strong resemblance to the 
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sands of that division. To whatever division, however, of the 
Bagshots these Beds may be assigned eventually, the occurrence 
of fossils in them is, I think, worthy of record. 

53 Warwick Square, November 25. R. S. HERRIES. 





. 
The Ffynngn Beuno and Cae Gwyn Caves. 


Since writing thy note, as published in NATURE of Novem- 
ber 3, p 7, I bave paid another vit to the British Museum, 
and seen a second implement from the Denbighshire caves, 
presented by Dr. Hicks and Mr. Luxmore. It is a small 
and highly-finished scrapgr, exactly agreeing with the Neolithic 
scrapers of Icklmgham and Mildenhall, and with small scrapers 
found in caves of confessedly very late date. This scraper is 

‘quite sufficient to condemn any pre-Glacial theory, and it en- 
ables me to emphasize my former remark that the cave contents, 
instead of belonging to the earliest Paleolithic class, belong to 
the very latest. Ido not believe that a similar scraper has ever 
been found in any really old, or even moderately old, Paleolithic 
river el. Such scrapers were only made in the most recent 
of Paleolithic times. 

Mr. G. H, Morton ıs not justified ın his remark (Nov. 10, p. 32) 
that my former letter afforded. ‘‘a remarkable instance of rushing 
into print and giving an opinion on a subject with which the 
writer was unacquainted,” for I have studied the drifts of Wales 
for twenty years, and during that time I have never failed to make 
one or two visits a year to Wales, I have also examined nearly 
every cave in North aud South Wales, and handled the shovel 
and pickaxe myself From the experience I have obtained 
during this tıme, I say the drift in front of the Denbighshire 
caves 18 not in its original position, but distinctly and obviously 
relaid; and I even doubt whether before it was relaid it was 
a true Glacial gravel at all. 

I will “read up the literature of the subject” if I get time: 
in the meantime there is no great harm done in expressing an 
opinion from a study of some of the real objects, even 1f that 
opinion 1s “not worth anything ” and ‘‘ of no consequence,” as 
Mr. Morton concludes. WORTHINGTON G. SMITH. 





Meteor. 


On Tuesday night, November 15. a wonderfully fine meteor 
was seen at Falmouth, and being out star-gazing at the time, I was 
fortunate enough to see it. I was looking towards that part of 
the Milky Way between Auriga, Perseus, and Cassiopeia, when 
suddenly a curved train of light flashed out ; but, instead of just 
going away, ıt remained visible for quite eight seconds ; mean- 
while the lower extremity burst into a brilliant mauve ‘‘ cone” of 
light, about a quarter the size of the full moon. So bright was 
it that it lit up the roadway, quite overpowering the lamps. 

It was a pand sight, and I sincerely hope other eyes than 
mine saw it, B. Truscorr, 

4 Alma Crescent, Falmouth, 





MODERN VIEWS OF ELECTRICITY} 


Part IIL.—~MAGNETISM. 
v. 


WE next proceed to consider electricity in a state of 

rotation. What happens if we make a whirlpool 
of electricity? Coil up a wire conveying a current, and 
try. The result is it behaves like a magnet: compass- 
needles near it are affected, steel put near it gets mag- 
netized, and iron nails or filings get attracted by it— 
sucked up into it if the current be strong enough. In 
short, it ¿s a magnet. Not of course a permanent one, 
but a temporary one, lasting as long as the current flows. 
It is thus suggested that magnetism may perhaps be 
simply electricity ın rotation. 
more fully. 

First of all, one may notice that everything that can 
be done with a permanent magnet can be imitated by 
a coiled wire conveying a current. (It would not do 
altogether to make the converse statement.) Float a coil 


Let us work out this idea 


* This Part is an expansion of a lecture delivered at the London Institution 
on January s, 1885. Continued from p. 13. 


attached to a battery vertically on water, and you have a 
compass-needle: it sets itself with its axis north and 
south. Suspend two coils, and they will attract or repel 
or turn each other round just like two magnets. 

As long as one only considers the action of a coil at 
some distance from itself, there 1s no need to trouble 
about the shape of the particular magnet which it most 
closely simulates ; but as soon as one begins to consider 
the action of a coil on things close to it, it is necessary to 
specify the shape of the corresponding magnet. 

If the coil be a long cylindrical helix like a close-spired 
corkscrew, as in Fig. 16, it behaves lke a cylindrical 
magnet filling the same space. But if the coil be a short 
wide hank, hke a curtain-ring, it behaves again lke a 
cylindrical magnet, but one so short that it 1s more easily 
thought of as a disk. A disk or plate of steel magnetized 
with one face all north and the other face all south can 
be cut to imitate any thin hank of wire conveying a 
current. It will be round if the coil be round, square if 
it be square, and irregular in outline if the coil be 
irregular. 

There is no need for the coil to have a great number of 
turns of wire except to increase its power: one is suf- 
ficient, and it may be of any shape or size. So when we 
come to remember that every current of electricity must 
necessarily flow in a closed circuit, one perceives that 
every current of electricity is virtually a coil of more or 
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Fic. 16 Floating battery and helix acting as a conpass-needle. 


less fantastic shape, and accordingly imitates some magnet 
or other which can be specified. Thus we learn that 
every current of electricity must exhibit magnetic phe- 
nomena: the two are inseparable--a very ; important 
truth. 

There is one detail in which the magnetized [disk and 
the coil are not equivalent, and the advantage hes on the 
side of the coil: it has a property beyond that possessed 
by any ordinary magnet. It has a penetrable interior, 
which the magnet has not. For space outside both, they 
simulate each other exactly ; for space inside either, they 
behave differently. The coil can pe made to do all that 
the magnet can do; but the magnet cannot in every 
respect imitate and replace the coil . else would perpetual 
motion be an every-day occurrence. 

Now I want to illustrate and bring home forcibly the 
fact that there is something rotatory about magnetism— 
something in its nature which makes rotation an easy 
and natural effect to obtain if one goes about it properly. 
One will not observe this by taking two magnets: one 
will see it better by taking a current and a magnet, and 
studying their mutual action. 

A magnet involves, as you know, two poles—a north 
and a south pole—of precisely opposite properties ; it 
may be considered as composed of these two poles for 
many purposes; and the action of a current on a magnet 
may be discussed as compounded of its action on each 
pole separately. Now how does a current act on a 
magnetic pole? Two currents attract or repel each 
other; two poles attract or repel each other; but a 
current and a pole exert a mutual force which is neither 
attraction nor repulsion : it is a rotatory force. They tend 
neither to approach nor to recede; they tend to revolve, 
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round each other. A singular action this, and at first 
sight unique. Al ordinary actions and reactions between 
two bodies take place in the line joining them: the forces 
acting between a current and a pole act exactly at nght 
ple to the line joining them. 
elmholtz long ago (in 1847) showed that the conserva- 
tion of energy could only be true if forces between bodies 
varied in some way with distance and acted in the hne 
joining them. Now here isa case where the forces are 
not in the line joining the bodies, and accordingly the 
conservation of energy is defied: the two things will 
revolve round each other for ever. This affords and has 
afforded a fine field for the perpetual motionist ; and if 
only the current would maintain itself without sustaining 
ower, a perpetual motion would in fact be attained. 
ut this after all is scarcely remarkable, for the same 
may be said of a sewing-machine or any other piece of 
mechanism: if only it would continue to go without 
sustaining power it would be a perpetual motion. Attend 
to pole and current only, and the energy is sof conserved, 
it is perpetually being wasted ; but include the battery as 
an essential part of the complete system, and the mystery 
disappears : everything is perfectly regular. 








Fic. 17 —A long flexible conductor twisting itself into a spiral round a 
powerful bar-magnet 


The easiest way perhaps of showing the rotation of a 
conductor conveying a current round a magnetic pole is 
to take an 8-feet-long piece of gold thread, such as mil- 
tary officers stitch upon their garments, and hanging it 
vertically supply ıt with as strong a current as it will 
stand. Then bring near it a vertical bar-magnet, and 
instantly you will see the thread coil itself into a spiral, 
half of ıt twisting round the north end of the bai, and half 
twisting the other way round the south end (Fig. 17). 

If the magnet were flexible and the conductor rigid, the 
magnet would in like manner coil itself in a spiral round 
the current: the force is strictly mutual. A rigid magnet 
put near a stiff conductor shows only the last remnants of 
this action: it sets itself at mght angles to the wire, and 
approaches its middle to touch it, but that is all it 
can do. 

The experiment with the flexible gold thread is simple, 
satisfactory, and striking, but the rotatory properties con- 
nected with a magnet may be illustrated ın numbers of 
other ways. Thus, pivot a disk at its centre, and arrange 
gome light contact.to touch its edge, either at one point 


or all round, it matters not; then supply a current to disk 
from centre to circumference, and bringing,a bar-magnet 
near it along its axis, or, better, two bar-magnets, with 














Fic. 18.—Pivoted disk with radial current, revolving in a 
and winding up a weight. The current is supplied to the axle by screw 
A, and leaves the rim by mercury trough m. The same apparatus 
obviously serves to demonstrate currents induced by motion; both 
directly and by the damping effect. 


opponit poles one on each side, near the contact place 
of the rm, the disk at once begins to rotate (Figs. 18 
and 19). 


etic field 





FIG. 19 —Another pivoted disk with flange to dip into liquid so as to make 
contact all round its rim It rotates when a magnet 1s brought above or 
below ; or even in the field of the earth. 

Instead of a disk one may use a single radius of it, viz. 

a pivoted arm (Fig. 20) dipping inté a circular trough of 

mercury ; or we may use a light sphere rolling on two 








Fia a0.—A couple of radii of the above disk provided with points to dip 
iato mercury, and rotating constantly under the influence of the stee 
magnet A. 

concentric circular lines of railway (Gore’s arrangement, 

Fig, 21). In every case rotation begins as soon as a 

magnet is brought near. 
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Nor is the gevolving action confined to metallic con- 
ductors and to true conduction. Liquids and gases, 
although they convey electucity by something af the 





Fig, a1.—Gore’s circular ralway The hght spherical metal ball revolves 
round the two concentric metal hoops or rails whenever it 1§ made to 
convey a current between them in a vertical magnetic field, 


nature of convection, are susceptible to rotation in a 
precisely similar manner. 





maa Seine 
Fic. 22.—Rotation of a liquid disk conveying a radial current in a vertical 
magnetic field. 


_ To show the rotation of liquid conductors under the 
influence of a magnet, take a circular shallow trough of 
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Fig, 23.—A falling stream of liquid conveying a current between two mag- 
netic poles, and being thereby twisted into a spiral, (Copied from a 
paper in Phil, Mag. by Dr. Silvanus Thompson). 


liquid, supply it with electrodes at centre and circumfer- 
ence, and put the pole of a magnet below it. The liquid 
at once begins to rotate, and by using a magnet and 





curent of fair strength can easily be made to whirl so 
fast as to fly over the edge of the trough (Fig. 22) The 
experiment is plainly the same as Fig. 19, except that a 
liquid disk is used in place of a solid one. Or, again, it 
may be considered the same as Fig. 20, Reverse the 
magnet, and the rotation is rapidly reversed. 

Another method is to send a current along a jet of 
mercury near a magnet and note the behaviour of the jet. 
It twists itself into a flat spiral as shown in Fig. 23. 





Fic. 24 —Induction coil discharge from a to 2 through rarefied gas, rotating 
round a glass-protected magnetized iron rod 


The rotation of a gas discharge is most commonly 
illustrated by an arrangement hke Fig. 24, where the 
terminals of the induction coil are cqnnected to the 
rarefied gas respectively above one pole and round the 
middle of a magnetized bat. If the discharge can be got 
to concentrate itself principally down one side, the line of 
light so formed is seen to revolve. 


Action between a Magnet and an Electric. Charge in 
Relative Motion. 


From all this it is not to be doubted that a charged 
pith ball moving in the neighbourhood of a magnet 1s 
subject to the same action. There is no known action 
between a magnet and a stationary charged body, but 
directly either begins to move there is an action between 
them tending to cause one to rotate round the other. It 
is true that for ordinary speeds of motion this .force 1s 
extremely small ; but still it is net to be doubted that if a 
shower of charged pith balls or Lycopodium granules are 
dropped on to a magnet pole, they will fall, not perfectly 
straight, but slightly corkscrew fashion. And again, if a 
set of charged perticies were projected horizontally and 
radially from the top of a magnet, their paths would 
revolve like the beams of a lighthouse. And if by any 
means their paths were kept straight, or deflected the 
other way, they would exert on the magnet an infinitesimal 
“couple,” tending to make it spin on its own axis. 

Conversely, if a magnet were spun on its axis rapidly 
by mechanical means, there is very little doubt but that 
it would act on charged bodies in its neighbourhood, 
tending to make them move radially either to or from it 
This, however, is an experiment that ought to be tried ; 
and the easiest way of trying 1t would be to suspend a 
sort of electrometer needle, electrified positive at one end 
and negative at the other, near the spinning magnet, and 
to look for a trace of deflection—to be reversed when the 
spin is reversed, A magnet.of varying strength might be 
easier to try than a spinning one. z 
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Rotation of a Magnet by a Current, 
The easiest way to show the actual rotation of a 


Many more variations of the experiment could be 
shown, but these are typical ones, and will suffice. They 


magnet is to send a current half way along it and back | all call attention to the fact that a magnet, considered 


ge eee, 
ae, See 


—— T 








Fia. —Round bnght steel bar-magnet pivoted at its ends, spinning 
rap dly on ita axis uder the mfluence of a current supplied to either the 
bottom or top pivot, or both, and removed near the middle by a scrap of 
tinfoil hghtly touching it. 


outside. Thus, take a small, round, polished steel bar- 
magnet with pointed ends, pivot it vertically, and touch 


it steadily with two flakes or light pads of tin-foil, one 
m 








Fic, 26.—Another mode of exhibiting the same thing as Fig. 25. The magnet ' 


is loaded so as to float upright in mercury 


near either end and one near the middle; supply a | 


current by these contact pieces, and the magnet spins 
with great rapidity. Reverse the current, and it rotates 





Fic. 27 —The converse of Fig. a5 
a current between two springs, cne touching it near or beyond ethe 
end, the other touching it near middle. 


Spinning the magnet mechanically give 


the other way. Conversely, by producing the rotation 
mechanically a current will be excited in a wire joining 
* the two pieces of tin-foil (Figs. 25, 26, and 27). 


electrically, is a rotatory phenomenon. p 
. 


Ampères Theory, ° 


The idea that magnetism was nothing more nor less 
than a whirl of electricity is no new one—it is as old as 
Ampére. Perceiving that a magnet could be imitated by 
an electric whirl, he made the hypothesis that an electric 
whirl existed in every magnet and was the cause of its 
properties. Not of course that a steel magnet contains 
an electric current circulating round and round it, as an 
electro-magnet has: nothing is more certain than the 
fact that a magnet is not magnetized as a whole, but that 
each particle of it is magnetized, and that the actual 
magnet is merely an assemblage of polarized particles. 
The old and familiar expermment of breaking a magnet 
into pieces proves this. Each particle or molecule of the 
bar must have its circulating electric current, and then 
the properties of the whole are explained. 

ere is only one little difficulty which suggests itself 
in Ampére’s theory—How are these molecular currents 
maintained? Long ago a similar difficulty was felt in 
astronomy—What maintains the motions of the planets? 
Spirits, vortices, and other contrivances were invented to 
keep them going. 

But in the light of Galileo’s mechanics the difficulty 
vanishes, Things continue in motion of themselves 
until they are stopped. Postulate no resistance, and 
motion is essentially perpetual. 

What stops an ordinary current? Resistance. Start 
a current in a curtain ring, by any means, and leave it 
alone. It will run its energy down into heat in the space 
of half a second or so. But if the metal conducted ın- 
finitely well there would be no such dissipation of energy, 
and the current would be permanent. 

In a metal rod, electricity has to pass from atom to 
atom, and it meets with resistance in so doing ; but who 
is to say that the atoms themselves do not conduct per- 
fectly? They are known to have various infinite proper- 
ties already: they are infinitely elastic, for instance. 
Pack up a bee of gas in cotton-wool for a century, and 
see whether ıt has got any cooler. The experiment, if 


_ practicable, should be tried; but our present experience 


warrants us in assuming no loss of motion among the 
colliding atoms until the contrary has been definitely 
proved by experiment. To all intents and purposes 
certainly atoms are infinitely elastic: why should they 
not also be infinitely conducting? Why should dissipa- 
tion of energy occur in respect of an electric current 
circulating wholly mside an atom? There is no known 
reason why it should. ‘There are many analogies against 
it. 

How did these currents originate? We’ may as well 
ask, How did any of their properties originate? How 
did their motion originate? These questions are un- 
answerable, Suffice it for us, there they are. The atoms 
of a particular substance—iron for instance, or zinc— 
have an electric whirl of certain strength circulating in 
them as one of their specific physical properties. 

This much is certain, that the Ampéman currents are 
not producible by magnetic experiments. When a piece 
of steel or iron is magnetized, the act of magnetization is 
not an excitation of Ampérian current in each molecule 
—is not in any sense a magnetization of each molecule. 
The molecules were all fully magnetized to begin with: 
the act of magnetization consists merely in facing them 
round so as to look mainly one way-~in polarizing them, 
in fact. This was proved by Beetz long ago; I will not 
stop to explain it further, but will refer students to 
Maxwell. 
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amagnetism also, 


Let us see how far we have got. We have made the 
following assertions :— 

(1) That a magnet consists of an assemblage of polar- 
ized molecules, .* 

(2) That these molecules are each of them permanent 
magnets, whether the substance be ın its ordinary or in 
its magnetized condition, and that the act of magnetiza- 
tion consists in turning them round so as to face more or 
less one way. . 

(3) That when all the molecules are faced in the 
same direction the substance is magnetically completely 
saturated. 

(4) That if each molecule of a definite substance con- 
tains an electric current of definite strength circulating 
in a channel of infinite conductivity the magnetic beha- 
yiour of the substance is completely explained. 

But now, supposing all this granted, how comes ıt that 
the molecular currents are not capable of being generated 
by magnetic induction? And if we cannot excite them, 
are we able to vary their strength? 

The answer to these questions 1s included in the followin 
propositions, which I will now for convenience state, an 
then proceed to explain and justify. 

(5) If a substance possessing these molecular currents 
be immersed in a magnetic field, all those molecules which 
are able to turn and look along the lines of force in the 
right direction will have their currents weakened ; but on 
withdrawal from the field they will regain their normal 
strength. 

(6) If the currents flowing in the conducting channels 
be feeble or mz/, the act of immersion of the substance in 
a magnetic field will reverse them or excite opposite cur- 
rents, which will last so Jong as the body remains in the 
field, but will be destroyed by its removal. 

O) The molecular currents so magnetically induced are 
sufficient to explain the phenomena of diamagnetism. 

Let us first just recall to mind the well-known elementary 
facts of current induction. A conducting circuit, such as 
a ring or a coil of wire, suddenly brought near a current- 
‘conveying coil or a magnet, has a momentary current 
induced in it in the opposite direction to the inducing 
current—in other words, such as to cause momentary re- 
pulsion between the two. So long as it remains steady, 
nothing further happens ; but on withdrawing it another 
momentary current 1s induced in it in the contrary direc- 
tion to that first excited. The shortest way of expressing 
the facts quite generally is to say that while from any 
cause the magnetic field through a conductor is increas- 
ing in strength a current 1s excited in it tending to drive 
it out of the field: the disturbance is only temporary, but 
whenever the magnetic field decreases again to its old 
value a reverse flow of prectsely the same quantity of 
electricity occurs. Fig. 28 shows a mode of illustrating 
the facts. A copper disk is supported at the end of a 
torsion arm and brought close to the face of an unexcited 
bar electro-magnet. On exciting the magnet the disk is 
driven violently away: to be sucked back again, however, 
whenever the magnetism ceases. 

Now, why are all these effects so momentary? What 
makes the induced current cease so soon after excitation ? 
Nothing but dissipation of energy: only the friction of 
imperfect RRNA There is nothing to maintain the 
current; it meets with resistance ın its flow through the 
metal, and so it soon stops. 

But in a perfect conductor like a molecule no such dis- 
sipation would occur. Electricity in such a body will 
obey the first law of motion, and continue to flow till 
stopped. Destroying the magnetic field will stop an 
induced molecular current, but nothing else will stop it. 
Hence it follows that the repulsion experienced is no 
transitory effect lke that in Fig. 28, but is as permanent 
as the magnetic field which excites and exhibits it. 


Ampores d; ‘ass extended by Weber to explain 
i 








Thus, then, a body whose molecules are perfectly con- 
ducting, but without specific current circulating in them, 
will behave diamagnetically, £ e. will move away from strong 

rts of the field towards weak ones, and thereby set its 
ength equatorially, just as bismuth is known to do. 

Whether this be the true explanation of diamagnetism 
or not, it is at leasta possible one. It is known as Weber’s 
theory. 

It does not necessarily follow that the specific molecu- 
lar currents of a diamagnetic substance are really nsl; 
all that 1s needful 1s that they shall be weaker than those 
induced by an ordinary magnetic field. By using an 
extremely weak field, however, the specific currents need 
not be quite neutralized, and ın such a field the body 
ought to behave as a very feebly magnetic substance. Such 
an effect has been looked for (see NATURE, vol. xxxv. 

. 484). 
p One loop-hole there is, however, viz. that every molecule 
may be so jammed as to be unable to turn round, and 
such a substance could hardly exhibit any noticeable mag~- 
netic properties. The molecules would have got them- 
selves into a state of minimum potential energy, and if 
jammed therein nothing could be got out of them. The 
induced currents of diamagnetism would be superposed 








Fic. 28.—Stout disk of copper supported on 2 bor.zontal arm near one pole 
of a bar electro-magnet, The disk is repelled every time the maguet 
is excited, and ts attracted while the magnetism is destroyed, 


upon them just as if no initial molecular currents existed. 
By varying the temperature of such a substance, however, 
one might expect to alter their arrangement, and so 
develop netic properties in it, just as electrical pro- 
perties are developed in crystals like tourmaline by heat 


or by cold. 

We are now able clearly to appreciate this much—that 
the molecular currents needful to explain magnetism are 
not conceivably excited by the act of magnetization, for 
they are in the wrong direction. duced molecular 
currents will be such as to cause repulsion: those which 
cause attraction must have existed there before, and be 
merely rotated into fresh positions by the magnetizing 
force. 


Function of the fron in a Magnet. 
expressing it. 


We can now explain the function of iron, or other 
magnetic substance, in strengthening a magnetic field. 
Take a circular coil of wire, Fig. 29, and send a current 
round it: there is a certain field—a certain number of 
lines of force—between its faces. Fill the coil with iron, 
so as to make it a common electro-magnet, and the 
strength of the field is greatly increased. Why? The 
common mode of statement likens the magnetic circuit, 
to a voltaic circuit ; there is a certain magneto-motive 


Two Modes of 


IIO 


force, and a certain resistance : the quotient gives the 
resulting magnetic induction, or total number of lines of 
force. Iron ıs more permeable than air-—-say, 3co times 
more permeable—and accordingly the resistance of the 
iron part of the circuit 1s almost negligible in comparison 
with that of the air-gap between the poles, Thus a good 
approximation to the total intensity of field is obtained 
by dividing the magneto-motive force by the width of the 
air-gap ; or more completely and generally by treating 
the varying material and section of a magnetic circuit 
just as the varying material and section of a voltaic 
circuit is treated, and so obtaining its total resistance. 
Tron is thus to be regarded as a magnetic conductor some 
300 times better than ar. 

This mode of regarding the case 1s undoubtedly simple 
and convenient, but it 19 not the fundamental mode. If 
we look at it less with a view to practical simplicity than 
with the aim of seeing what is really going on, we shall 
express it thus :— 

Before the iron was inserted in the coil there were a 
certain number of circular lines of force inside it due to 
the current alone. A piece of common iron, although 





Fig, 29. 


full of polarized molecules, has no external or serviceable 
lines of force: they are all shut up, as it were, into little 
closed circuits inside the ron. But directly the iron finds 
itself in a magnetic field some of these open out, a chain 
of polarized molecules 1s formed, and the lines due to its 
molecular currents add themselves to those belonging to 
the current of the magnetizing helix. 

Thus our ring electro-magnet has now not only its own 
old lines of force, but a great many of those belonging to 
the iron which have sympathetically laid themselves along- 
side the first. 

The end result of either mode of regarding the matter 
is of course the same—the lines of force between the 
poles are increased in number by the presence of iron; 
but whereas, in the first-mentioned mode of treatment, 
the fact of permeability had to be accepted unexplained, 
in the second nothing is unexplained except the funda- 
mental facts of the subject, such as the reason why currents 
tend to set themselves with their axes parallel, and other 
matters of that sort. 


Electrical Momentum once more. 


There is just one point which I must stop here to call 
attention to, The theories of magnetism and dia- 
magnetism, which I have given according to Ampére, 
Weber, and Maxwell, require as their foundation that in a 
perfect conductor electricity shall obey the first law of 
motion—shall continue to flow until stopped by force. 
But the property of matter which enables it to do this is 
called inertia, the law is called the law of inertia; and 
anything which behaves in this way must be granted to 
possess inertia. 

It would not do to deduce so important a fact froma 

et unverified theory; but at least one must notice that 
“it is essentially involved in Ampére’s theory of magnetism. 
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It is the only theory of magnetism yet formulated, and it 
breaks down unless electricity possesses inertia. 

Nevertheless it is a fact that an electro-magnet does 
not behave in the least lıke a fly-wheel or spinning-top : 
there is no momentum mechanically discoverafle. Sup- 
posing this should turn out to be strictéy and finally true, 
we must admit that a molecular electri current consists 
of two equal opposite streams of the two kinds of electn- 
city: one must begin to regard negative electricity not 
as merely the negation or defect of positive, but as a 
separate entity. Its relation to positive may turn out to be 
something more like that of sodium to chlorine than that 
of cold to heat. 

I said that no effect due to electric inertia was 
mechanically discoverable, but that is perhaps too sweep- 
ing a statement. Think of a couple of india-rubber pipes 
tied together so as to form a double tube, and through 
each propel a current of water, one in an opposite direc- 
tion to the other. Although the double current has no 
gyrostatic properties, yet the water exhibits momentum, 
even when the current is quite steady, by its effect on 
kinks and bends and curves in the tube: these all tend 
to straighten or smooth themselves out, and the tube if 
quite free would become a perfect circle. 

Precisely the same effect can be observed with a 
flexible conducting wire or gold thread. Throw a loop of 
very light flexible thinly-covered stranded wire at random 
on a glass slab, and pass a strong current through it: it 
will tend to round off its sharp corners, open out its 
tangled loops, and do its best to become a perfect circle ; 
and this quite independently of the earth’s' field, in 
accordance with the principle numbered 3 on page 8. It 
will be at once objected that this effect, in the case of the 
wire, is due to something gomg on in the medium sur- 
rounded by ıt, and not simply to the inertia of anything in 
the conducting channel itself, as in the water case. The 
objection is, of course, perfectly valid, but nevertheless 
the effect is one worth beanng in mind; and its ultimate 
explanation may lead us to postulate inertia quite as 
essentially though not so superficially as the crude 
hydraulic analogy suggests. 

So long as one considered the flow of electricity in 
ordinary conductors, we could partially’avoid the question 
of inertia by considering it urged forward at every point 
with a force sufficient to overcome the resistance there 
and no more ; but though this explained the shape of the 
stream-lines (Fig. 15) yet it did not suffice to render clear 
the phenomena of self-induction—the lag of the interior 
electricity in a wire behind the outside until definitely 
pushed ; and still more its temporary persistence in motion 
after the pushing force has ceased. 

But, now that we are dealing with perfect conductors 
with no pushing force at all, the persistence of molecular 
currents without inertia, o»an equivalent property so like 
it as to be rightly called by the same name at present, 
becomes inexplicable. True, the molecular currents are 
as yet an hypothesis ; and that ıs the only loop-hole out of 
a definite conclusion. 

OLIVER J. LODGE. 


(To be continued.) 





DISCOVERY OF DIAMONDS IN A METEORIC 
STONE. 


[* a Russian paper of October 22 last appears a pre- 
luminary report of the examination by Latschinof 
and Jerofeief, Professors of Mineralogy and Chemis 
respectively, of a meteoric stone weighing 4 lbs., whic 
fell in the district of Krasnoslobodsk, Government of 
Pensa, Russia, on September 4, 1886. 

In the insoluble residue small corpuscles showing 
traces of polarization were observed; they are harder 
than corundum, and have the density and other characters 
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GEOGRAPHICAL NOTES. 


In the Bulletin of the California Academy of Sciences for 
June, Mr. C. M. Richter re-examines all the data relating to 
the ocean nts contiguous to the coast of Calfoinia, with 
the result that existing charts are in many cases found to be 
wrong, and that great diversity of opinion exists as to the real 
character and origi of these currents. 


In the new number of the Mouvement Géographigue the various 
iumours that have been afloat as to disasters which have hap- 
pened to Mr, Stanley’s Expedition are examined, and, when 
tested by known facts and the latest trustworthy mformation 
from Mr. Stanley himself and his officers, are shown to be 
without justification. 


Mr. Monracu Kerr sailed from London last Thursday for 
Zanabar, for the pmpose of attempting to cross Africa by a new 
route. It ıs a mistake to refer to Mr. Keis’s private expe- 
dition as mtended for the further ‘relief’ of Emin Pasha. It 
has nothing whatever to do with Emin Pasha; though, no doubt, 
Mr. Kerr will shape his course through Masai Land towards 
Wadelai as his first stage, and may be guided by Emin’s advice 
as to his futher course. Iis main object after reaching Wadelai 
will be to proceed in a north-westerly direction towards Lake 
Chad, solving as far as possible by the way the hyd phy of 
the Welle and Shar regions. After exploring around Take Chad, 
Mr, Kerr may make for the Niger, though it 1s possible enough be 
will go on northwards in the direction of tnpoll, Since his 
return from his South Afiican journey, Mr. Kerr has been 
diligently qualifying himself for scientific observation, . 


THE paper on Monday at the Royal Geogiaphical Society 
was one of unusual originality ; it described Mi. A. D. Carey's 
two years’ jouney around and across Twkistan and into the 
north of Tibet. Mr. Carey, who was accompamed by the 
well-known Central Asiatic traveller, Mr. Dalgleish, de-cribes 
so many new features that it is impossible to follow his route 
throughout on any map. Although his route coincided to some 
extent with those of Prejevalsky, he has been able to supplement 


the Russian tiaveller’s observations in many directions. Mr. 
Carey, starting from Leh in Ladak, crossed the western part of 
Tibet and the western continuation of the Altyn Tagh, to Kirja in 


the south-west corner of the great Tarim Desert. Thence along 
the Khoten River he reached the Tam, the cowse of which he 
followed, with excursions to vauous places on the route, as far 
as Lob Nor. The hydrography of this interesting river Mı. 
Carey has helped comidembiy to clear up. Some time was 
spent about the Lob Nor egion, and then Mr. Carey, amid 
many difficulties, endeavoured to penetrate as far as possible 
into Tibet ; but as his time was limited he did not succeed in 
getting further than the Ma Chu, about half-way between the 
Kuen Lun and the Tangla Range. But m his wandenngs to 
and fro in the grent marshy and desert plain that hes between 
the Altya Tagh Mountains and the Kuen Lun, he has added 
something to our knowledge of one of the most interest- 
ing regions of Central Asia, Fiom the Ma Chu, Mr. Carey 
stiuck almost direct northwards by Sachu to Ilamı, acioss the 
Gobi Desert. Then by a great sweep he traversed the northern 
border of Turkistan, by Turfan, Karashahr, Kuchir, Aksu, 
and Yarkand, back to Leh, two years afic: he left it, As he 
says, he thus completed the circuit of Chinese Turkistan, and, 
Kashgar excepted, visited every important place in it. The 
chief characteristic of the country is its extreme poverty. It 
may be described as a huge desert fringed by a few small patches 
of cultivation, The only really good strip of country of con- 
siderable size is the western portion, comprising Kargalik, 
Yarkand, and K . To the north a succession of very 
small oases extends along the foot of the Tian Shan Mountains, 
the stretches of intervening desert becoming longer as the tra- 
veller goes futher to the east. The eastern extremity of the 
province is desert pure and simple, and so 1s the southern ex- 
tremity as far west as Kirm, with the exception of the small 
oases of Charchand and Chaklik. The central portion is chiefly 
desert, except along the Tarim and in the Lob Nor region. 
Mr. Carey gives some useful notes on the different classes of 
ople he met with, and occasionally a jotting on the natual 
istory of the region. But the chief scientific result of Mr. 
Carey's journey is the excellent map which Mr. Dalgleish care- 
fully plotted every day, and which covers many sheets; it 18 
geng reduced, and will be published by the Royal Geographical 
ociety. 


THE correspondence from Major Baittlet, Mr. Stanley’s 
second in command, from his station on the Aruwimi, shows 
that all is gomg well, and that if there are any dangers they will 
be due to the Arabs, and not to the natives. For the many 
rumours of disaster to the Expedition there is no foundation in 
fact; thee 1s positively no news fiom Mr, Stanley since he left 
the Aiuwimi, and in this case no news is good news, for bad 
news tiavels as rapidly in Africa as elsewhere, 








THE ANNIVERSARY MEETING OF THE 
ROYAL SOCIETY. 


‘THE Royal Society held its Anniversary Meeting yesterd1-. 

for the purpose of electing officers and presenting medals. 
The President delivered the address which we print below, 
After the meeting the Fellows dined together at Willis’s Rooms, 
and the attendance was larger than on any previous occasion, 
neatly 200 Fellows being present. 


During the past year death has removed from us fifteen of 
our Fellows and one forei Member. It is remark- 
able that no less than six of these had reached the age 
which the Psalmist takes for the extreme duation of human 
life, while the average age of the whole exceeds seventy-five 

ears. Within two months after our last anniversary Sir 
Joseph Whitworth died, at the age of eighty-four. Starting 
from a humble beginning, he attained, through his talent and 
steady application, a commanding position among constructors 
of machinery and heavy ordnance, and the truth of surface and 
accuracy of dimensions of what came fiom his wokshop are 
probably unrivalled. 

Sir Walter Elliot, who was still older, combmed a high 
official position in India with the pursuit of natmal history, and 
was the author of several papers in scientific senals, John 
IJymers and Thomas Gaskin were mathematicians well known 
to Cambuidge men of some standing, and were both elected 
Fellows of our Society neatly half a century ago. The former 
was the author of various mathematical text-bouks, which for a 
long time were those chiefly used in their respective subjects by 
Cambridge students ft r mathematical honours. The latter, once 
a colleague of my own in a mathematical honom examination, 
was famed for his skill in the solution of problems, though he 
has not left much behind him in the way of mathematical 
writings, beyond a book containing the solution of a variety of 
problems. In Robert Hunt we have lost an aged Fellow whose 
name is well known m connection with the study of the action of 
light in producing chemical changes, and on vegetation. In 
Joseph Baxendell we had a man who during a long life was a 
diligent observer of astronomical and meteorological phenomena. 
Jonn Aithur Phillips, a geologist who attended most particu- 
arly to the chemical ongin of mineralogical and geological 
phenomena, was the author of several papers, some of which 
appeared sn our own Proceedings, It is not long since Sir 
Juhus von Haast was among us, apparently in full vigour, having 
come to England in connection with the Colonial Exhibition, 
and now this dist hed geologist and naturalist is no mone. 
The Earl of Iddesleigh was suddenly carned off in the midst of 
the duties belonging to an important office in the State, whilst 
Beresford-Hope has succumbed to an illness of some duration. 
These two joined us under the statute which enables the Council 
to recommend to the Society for election, in addition to the 
fifteen who are selected ın the ordinary way, and nearly always 
on account of their scientific claims, persons who are members 
of Her Majesty’s Most Honourable Privy Council, and whose 
ability is thus attested, though they are not usually men of 
science. From the list of foreign Members, one name has dis- 
appeared which has become a household word among the 
physicists of all civilized nations. The name of Kirchhoff 
will ever be remembered as that of the introducer, conjointly 
with Bunsen, of spectral analysis into the regular work of 
the chemical laboratory, a step which has been so fertile in 
results. To him too we owe the reference of the dark lines 
of the solar spectrum to the absorption of portions of light coming 
from deeper portions of the sun by the vapours of substances 
which in the condition of incandescent vapour themselves emit 
bright lines in corresponding positions ; and to him therefore we 
aie indebted for the detection of chemical elements in the sun 
and stars, though partial anticipations of these discoveries had 
been made by others. The feitility of these researches, and the 
| attention which they consequently excited, should not make us 
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forget the many important investigations in mathematical physics 
of which Kirchhoff was the author. 

The present year is memorable as the Jubilee of the reign of 
Her Most Gracious Majesty our beloved Sovereign, and the 
Patron of our Society. An address of congratulation on this 
auspicious event was prepared by the Council, and was graciously 
received by Her Majesty ın Windsor Castle at the hands of your 
President, who was accompanied on that occasion by the senior 
Secretary. 

It happens that this same year is also the Jubilee of the 
Electric Telegraph, if we date from the first construction of 
a telegraph on an actually working scale, as distinguished from 

reparatory experiments made only in the laboratory. The 
Jubilee was duly celebrated by the Society of Telegraph 

ngineeis, The name of our former Fellow Wheatstone will 
go down to posterity as having occupied a foremost place m 
this great practical application of Oersted’s fertile discovery. 

I will just briefly allude to another outcome of scientific 
research, The last half-century was well advanced when our 
Fellow Dr. Perkin, by utilizing a colour reaction which had been 
employed by chemists as a test for aniline, laid the foundation 
of the industiy of the coal-tar colours, which has now attained 
such great propoitions, and the investigation of the chemical 
theory of which has occupied the attention of so many eminent 
chemists from our own Fellow Dr. Hofmann onwards. 

There is yet another Jubtlee connected with this same year in 
which our Society is 1f pos-ible still more closely connected : it 
ig now just 200 years since the publication of the first edition of 
that immortal work, ‘“ The Pimepia” of Newton. Some of 
the important results embodied in the Principia had pieviously 
been communicated to the Royal Society. 

But, restricting our view to the last half-century alone, we can 
haidly help casting a glance at the progress of science, and of the 
ractical applications of science, within that penod. In electricity, 
tie already referred to the electric telegraph, now passed into 
the management ofa department of the State, and inwoven in our 
daily life, with its wires stretching all round the earth like the 
nerves in the body, and placing us in immediate connection with 
distant countnes, Much more recent than the invention of the 
electric telegraph is that, ın some respects, still more wonderful 
apparatus for communication at a distance afforded by the 
telephone. The application of electricity to lighting purposes, 
of which we have availed ourselves for the lighting of the apart- 
ments of our own Society, is an industrial outcome of Faraday’s 
discovery of magneto-electric induction which could not have 
been thought of when the account of that discovery first ap- 

emed in our Transactions. It is true that what I have just 
een mentioning with respect to electricity consists of industnal 
- applications rather than the discovery of new scientific prin- 
ciples; but these industrial applications react upon abstract 
science beneficially in more ways than one. 
useful applications induces theorists to engage in mvestigations 
which they might not otherwise have thought of, the result of 
which is oftentimes to lead them to a clearer apprehension of 
fundamental principles, and to induce them to undertake exact 
quantitative determinations of fundamental constants. More- 
over, the grand scale on which apparatus for actual commercial 
use has to be constructed renders it possible for scientific men, 
through the courtesy of those who direct the construction, to 
make interesting experiments on a scale the cost of which would 
be quite prohibitory if ıt were a matter of science pure and 
simple. Take for example the experiments made by Faraday 
on the fist cable prepared for the attempt to span over the 
Atlantic Ocean. 

When we think of the progress of science, both abstract and 
applied, during the last half-century, we cin hardly help specu- 
lating as to the ible increase of scientific knowledge half a 
century hence. Perhaps we might be tempted to think that the 
mine must have been so far worked that no great quantity of 
precious ore can still be left, except what les too deep for 
human power to extract. Yet surely the progress of knowledge 
in the pet warns us against any hasty conclusion of the kin 
How often have accessions to our knowledge been made which 
were quite unforeseen and quite unexpected, and how can we 
say what great discovery may not be made at any moment, and 
what a flood of light may not result from it? 

In what direction such discoveries may be made, it would be 
rash indeed to attempt to predict. Yet one cannot help thinking 
of oae or two cases in which we seem almost in touch of what 
» fiwe could reach it would probably give us an insight into the 
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rocesses of Nature of which we have little idewat present. Take 

‘or example the theory of electricity as contrasted with the theory 
of light. In the latter we have the laws of reflection and re- 
fraction, which have long been known, the remarkable pheno- 
menon of interference, the curious appearancesewhich we 
designate by phenomena of diffraction. But all these fall in the 
most simple and natural way into their pfgces when we have 
arrived at the answer to the question, What is light? which 
is furnished by the statement, Light consists in the undulations 
of an elastic medium. But we are not at present able to give a 
similar answer to the question, What is electricity? The appro- 
priate idea has yet to be found. We,know a great deal about 
its laws, and its connection with magnetism and chemical action ; 
we are able to measure accurately physical constants relating to 
it ; we make it subservient to the wants of daily life ; and yet we 
are unable to answer the question what is it? Could we only 
give a definite answer to this question, ıt seems likely that the 
production of electricity by friction, electrostatic attractions and 
repulsions, the laws of electrodynamics, those of thermodynamics, 
the nature of magnetism, and magneto-electric phenomena would 
prove to be all simple deductions from the one fundamental idea. 
Nay more: so closely is electricity related to chemical action, 
that could we only clearly apprehend the nature of electicity, it 
seems not unlikely that an unexpected flood of light might be 
shed on chemical combination. 

Let me refer to one other instance 1n which a large accession 
to our present knowledge seems not altogether hopeless. We 
know that when an electric discharge is passed through a given 
gas, or between electrodes formed of a given substance, an 
analysis of the spark reveals a usually complicated spectrum of 
bright lines characteristic of the chemical substances present. 
The anangement of the lines in most cases seems capricious, 
while in other instances we have repetitions of lines, or else 
rhythmical fiutings, indicative of law, thongh one of no simple 
character. There can be no reasonable doubt that the periodic 
times indicated by the bright lines seenin the spectrum are those 
belonging to the component vibrations of the chemical molecules 
themselves ; and the appearance ıs just such as would be pro- 
duced by a tolerably complex dynamical system vibrating under 
the action of internal forces of restitution. Now such a system 
may really be composed of two or more simpler systeins, held 
together less firmly than the paits of one of the simpler systems ; 
and the complex vibrations of the whole may be made up of those 
of the several simpler systems, modified, however, by their mutual 
connection, together it may be with others due to the mutual con- 
nection of the simpler systems regarded each asa whole. It 1 
conceivable that relations of chemical composition may thus be 
pointed out even between substances which we deem elementary, 
and which fiom their great stability we may, perhaps, never be 
able actually to decompose. 

But I must apologize for having taken up your time with 
speculations as to the future; I will tun now to some mention 
of the action of your Council during the past year, and of the 
progress made by Committees appointed by the Council. 

In response to an invitation received from the Academy of 
Sciences of Pans, that the Society should be represented at the 
International Conference of Astronomers, which it was proposed 
should assemble in Paris, in the spring, for the purpose of de- 
liberating about concerted &ction for obtaining a complete map 
of the starry heavens by means of photography, your Council'ie- 
quested the Astronomer Royal to 1epresent the Society on that 
occasion. The Conference met, as it was proposed, last spring ; 
and I believe that the English astronomers at least think that a 
good foundation has been laid for concerted action in that great 
undertaking. 

As the Fellows are already aware from a circular which has 
been issued, the Council has decided to make a change in the 
mode of publication of the Philosophical Transactions, The 
average yearly volume is a good deal more bulky now than it 
was at the beginning of the century, and its size 1s such ag not 
unfrequently to make it desirable to bind one volume in two. 
The sciences, moieover, which are represented ın the Philo- 
sophical Transactions, divide themselves very naturally into 
two groups: mathematics, physics, and chemistry forming one, 
and the biological sciences the other The Council has decided 
to issue the Transactions from henceforth in two series, cor- 
responding to these two divisions, and a yearly volume will 
appear in each series. It is hoped that this arrangement will be 
conducive to an earlier publication, as the numeration of the 
pages in the two series can go on independently. The indi- 
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vidual papers will glso be issued separately, so that Fellows who 
prefer receiving them in this way can have them as soon as they 
are printed, oreover, the issue of the Transactions in two 
series will enable institutions that are concerned with one only 
of the two gyoups of subjects, and that are not on our list for free 
presentation, to purchase for their libraries the series devoted to 
that group, instead èf going to the expense of procuring the 
whole Transactions. 

I am happy to be able to announce that the publication of the 
Challenger Report 1s now nearly finished. Twenty-eight volumes, 
some ın two pats, have now been published, and these are all 
in the Society’s library. 

The Krahatdo Committet have now all but completed their 
labours. A vast amount of information on the phenomena 
related to that most remarkable volcanic explosion has been 
collected and digested, different branches of the inquiry having 
been taken up by different members of the Committee. An 
estimate has been made of the cost of publication of the Report, 
andthe Council has decided that it should be published as a 
separate work, and has voted the sum required for publication. 
‘The printmg of the volume 1s now far advanced, and in a very 
few weeks it will ın all probability be ın the hands of the public, 

The reports of the observers of the total solar eclipse of 
ise bat last year are now coming in. From inquiries I have 
made I am in hopes that they will all be in by the end of the 
year. It is obviously convenient that they should all be dealt 
with together, rather than appear ina scattered foim for the sake 
of a slightly earher publication of those which happen to be 
read first. 

I mentioned in my last address that with respect to this eclipse 
the Council, acting in accordance with the recommendations of 
the Eclipse Committee, had decided to confine themselves to an 
expedition to Grenada, without attempting another to Benguela 
on the Western Coast of Africa, which if sent out from this 
country would have been a good deal more costly, and of which 
the success, Judging by such accounts of the climate of Benguela 
and its neighbourhood as we could procure, seemed very doubt- 
ful. The Committee guaranteed, however, £4100 towards the 
expense of a small expedition from the Cape in case Her 
Majesty’s Astronomer at that place should be in a condition to 
oiganize one. Sir W. J. Hunt-Grubbe, the Admiral in command 
at that station, was piepared to render every assistance ın his 
power. Ultimately, however, it was not found practicable to 
organize an expedition from the Cape, and so the Enghsh 
observations of the eclipse were confined to those taken at 
Grenada. I have heard that the day of the eclipse was fine at 
Benguela, but theie were no astronomeis of any nation there to 
take advantage of it. It may be doubted, however, whether, in 
spite of the fineness, the haze which is said to prevail so much on 
that coast at that time of year, might not materially have in- 
terfered with the observations. 

The boring in the Delta of the Nile has been continued, by the 
favour of the War Office, under the able and zealous superin- 
tendence of Captain Dickinson, R.E, As I mentioned last 
year, the Committee thought ıt best to concentrate their efforts 
on a single boring until rock should be reached, or else a stiatum 
of such a character as to show that the alluvial or drifted deposit 
had been got through. This result has not at present been 
obtained. The boring at Zagazg 1eached the depth of 324 feet, 
when the tube broke, and stopped for the time further progress. 
It is, however, a matter of interest and importance to know that 
the drift or deposit extends to so great adepth. Geologists 
attach so much importance to the Beara of the inquiry that 
at the suggestion of the Delta Committee an application was 
made to the Government Grant Committee for a grant of 4500, 
which was acceded to by the Committee. This sum would not 
suffice for the prosecution of the mquiry to the extent con- 
templated ; butit was thought that with such a sum as a nucleus 
extraneous pecuniary assistance might be obtained from Societies 
or individuals specially interested in the inquiry, and the Council 
have authorized the Delta Committee to avail themselves of such 
aid. 

The meetings of Council and Committees continue to be very 
numerous, and no less than twenty-two Committees and Sub- 
Committees have been at work during the session. 

The number of papers communicated to the Society continues 
to increase. In 1884-85 the number was 93; in 1885-86 it was 
113, and in the past session, 129 

Since the jast Anniversary one complete pait of the Philo- 
sophical Transactions, and thiity-two papers towards the new 
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volume have been published ; the whole comprising no less than 
1482 pages of letterpress and seventy-six plates. In the same 
period twelve numbers of the Proceedings, contaming 984, 
pages, have appeared. 

The task of preparing the MS, of the Catalogue of Scientific 
Papers, decade 1874 to 1883, has proved far heavier than was 
anticipated, and the matter very far exceeds in bulk that of the 
previons decade. The cataloguing of papers from the volumes 
1m our own library has long been finished, but the work of glean- 
ing stray papers from works in other libraries which we do not 
possess has proved more arduous than was expected, and even 
now is not quite completed. It is confidently hoped, however, 
that the MS, will be completed for the press during the coming 
session, 

The distribution and exchange of duplicates from our library 
commenced last session has been continued, and several de- 
fective series among the periodicals on our shelves have been 
made good. The general work of the library has received care- 
ful attention at the hands of Mr. Alfred White, who shortly 
before the last Anniversary was appointed to the office of 
Assistant Librarian. 

The Copley Medal for the year has been awarded to the 
eminent botanist, your former President, Sir Joseph Dalton 
Hooker. It is impossible, within the hmits to which I must 
confine myself on the present occasion, to do more than bnefly 
1efer to some of the more salient features of his scientific career, 
extending as it does over nearly half a century of unceasing 
intellectual activity ; and I need hardly say that in attempting to 
give some idea of important labours which lie outside my own 
studies, I am dependent on the kindness of scientific friends, 

As a traveller, he can perhaps only compare with Humboldt 
in the extent to which he has used travel as an instrument of 
research. To quote a remark by Prof. Asa Gray, ‘* No 
botanist of the present century, perhaps of any time, has seen 
more of the earth’s vegetation under natural conditions,” His 
Antarctic voyage in 1839—43 supplied the material for a series of 
well-known works of first-rate importance on the vegetation of 
the southern hemisphere; and these in their turn formed the 
basis of important general discussions. The journey to India 
in 1847-51 yielded, in the Himalayan journals, as Humboldt has 
remarked, “a perfect treasure of important observations.” The 
maps made of the into Tibet are even stil unsuperseded. 
The fine work on the ‘‘ Sikkim Rhododendrons ” was at once a 
revelation to the botanist and to the horticulturist. His account 
of the glacial phenomena of the Himalayas supplied facts both 
to Darwin and to Lyell. A journey to Morocco in 1871 and a 
later visit to North America led to important conclusions on 
plant distribution. 

Perhaps Sir Joseph Hooker’s most important place in 
scientific history will be found in the rational basis upon which 
he placed geographical botany. De Candolle, while admitting 
the continuity of existing floras with those preceding them m 
time, still adhered in principle to the multiple origin of species. 
To quote a remark by Prof. Asa Gray, ‘De Candolle’s peat 
work closed one epoch in the history of the subject, and 
Hookers name is the first that appears in the ensuing one.” 
According to Lyell, “the abandonment of the old received 
doctrine of the ‘immutability of species’ was accelerated in 
England by the appearance in 1859 of Dr. Hooker’s ‘Essay on 
the Flora of Australis,’” This essay effected a revolution. It 
was quickly followed in 1860 by the classical essay on the 
‘Distribution of Arctic Plants,” and in 1886 by the Notting- 
ham lecture on insular floras The fact of widely dissevered 
localities for species, which De Candolle found an insuperable 
obstacle to abandoning the doctrine of multiple origin, has, in 
the hands of Hooker and A. Gray (as stated by Bentham), 
afforded the most convincing proof of the genetic relationship of 
the floras of which such species are components. 

In systematic botany, Hooker has perhaps had no rival since 
Robert Brown. ‘The ‘‘Genera Plantarum,” the joint work of 
himself and his friend Bentham, and the ‘‘ Flora Indica,” to 
the completion of which our colleague 1s gevoting. the leisure of 
a well-earned retirement, form only as it were the head of an 
immense body of taxonomic memoirs. 

Nor have his services to botanical science been confined to 
geographical botany and to taxonomy. His researches on 
various groups, such as Hehwztschia and others, deal in a mas- 
terly way with morphological problems of the highest interest 
and of extreme difficulty. g 

While no one would attempt to minimize the commanding 
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and unique position of Mr. Darwin, the scientific historian of 
the future will recognize how mush the development of the 
modern theory of evolution, fiom its first conception in the mind 
of Mr. Darwin, was facilitated by the interaction upon one an- 
other of the work and minds of Darwin, Hooker, and Lyell 
It was due to the earnest efforts of his two fmends that Mr. 
Darwin was induced to publish the first sketch of the origin 
-of species at all, And no one, had he been alive, would have 
more cordially 1ecognized than Mr. Darwin how vast an armoury 
of facts the wide botanical experience of Hooker constantly 
placed at his disposal in fortifying and supporting his main 
position. oh 

Of the two Royal Medals, it is customary, though it is not 
an invariable rule, to award one for mathematics or physics, and 
the other for biological science. 

The medal, which, in accordance with the usual rule, has been 
devoted to mathematics and physics, has this year been awaided 
to Colonel A. Clarke for his comparison of standards of length, 
and determination of the figure of the earth. 

Colonel Clarke was for some twenty-five years the scientific 
and mathematical adviser for the Ordnance Survey, and whilst 
acting in that capacity he became known to the whole scientific 
world as possessing a unique knowledge and power in dealing 
with the complex questions which arise 1n the science of geodesy. 

His laborious comparison of the standards of length, carried 
out under General Sir Henry James, R.E., are universally 
regarded as models of scientific precision. 

is determination of the ellipticity and dimensions of the 
earth from the great arcs of meridian and longitude involved 
a very high mathematical ability and an enormous amount 
of labour, The conclusion at which he arrived removed an 
apparent discrepancy between the results of pendulum ex- 
periments and those derived from geodesy, and ıs generally 
accepted as the best approximation hitherto attained as to the 
figure of the earth. 

The accounts of these investigations have been published in a 
number of memoirs, several of which have been communicated 
to the Royal Society. 

In 1880 he published a book on geodesy, which, besides 
giving an accurate account of that science, embodies the main 
results of the work of his life 

In the biological division of the sciences the Royal Medal has 
this year been awarded to Prof. Henry N. Moseley for his 
numerous researches in animal morphology, and especially his 
investigations on Corals and on Peripatus. 

The result of his elaborate investigations on Corals, an account 
of which has been published in the Philosophical Tiansactions, 
was to show that the Millepondse and the Stylasterida were not, 
as had been thought, Anthrozoan in nature, but were composite 
coral:forming hydroids. Many new genera and species were 
described by him in these memoirs, ani in fact a new group of 
organisms, the Hydrocorallinæ, was not merely indicated, but 
the complete morphology and systematic subdivisions of that 
order were worked out. 

Moseley’s memoir on Peripatus 1s not less remarkable. IIe 
was the first to pomt out the true nature of this remarkable 
animal, and to demonstrate that it was in reality an archaic 
Arthropod. The subsequent investigations of Balfour and 
Sedgwick have further increased the importance of Moseley's 
discovery, 

Mose eys memoir on the Land Planarians of Ceylon (Phil. 
Tians., 1872) is an important contribution to the anatomy of the 
Turbellaria. He was the first to apply the method of section- 
cutting to the Planarians, and his paper ıs full of new facts of 
great importance, which have stood the test of subsequent work 
over the same ground. 

Besides these three great memoirs published in the Philo- 
sophical Transactions, Moseley has published numerous mmor 
discoveries, and his spectroscopic observations on the colouring 
matters of marine organisms have proved the starting-point of 
valuable investigations. ; 

Mention must not be omitted of Moseley’s admirable book, 
“Notes of a Naturalist on the Challenger,” which has been 
justly compared, for the varied ability, interest, and activity 
which it evinces on the part of the author, to Darwin’s “ Voyage 
of the Beagle,” 

Since the date of the works above referred to, Moseley has 
been chiefly active in the discharge of his duties as Linacre 
Professor, and the success with which he has directed the work 
. of his pupils ıs evinced by the important memoirs on zoological 








subjects which several of them have produce whilst working 
under his direction. He has himself also published a remark- 
able discovery with regard to the Chitons. In the shells of 
many genera and species of these mollusks he has detected 
highly developed eyes, of which he has described the minute 
structure, 

The Davy Medal for the year 1882 was awarded by the 
Council to Profs. Mendelejef? and Lotha® Meyer conjointly, 
fo. their discovery of the periodic relations of the atomic 
weights. This relation, now known as ‘the Periodic Law,” 
has attracted great attention on the part of chemists, and has 
even enabled Prof. Mendelejeff to predict the properties of 
elements at the time unknown, but since discovered, such as 
gallium for instance. 

But while recognizing the merits of chemists of other nations, 
we me not to forget our own countrymen ; and accordingly the 
Dary Medal for the piesent year has been awarded to Mr. John 
A. R. Newlands, for his discovery of the Periodic Law of the 
chemical elements. Though, in the somewhat less complete form 
ın which the law was enunciated by him, it did not at the time 
attract the attention of chemists, still, ın so far as the work of 
the foreign chemists above mentioned was anticipated, the 
priority belongs to Mr. Newlands. 





SCIENTIFIC SERIALS. 


Rivista pape ee atari aa nd October.—On the crepuscular 
phenomena of 1883-84, by Prof. Annibale Riccò, These remarks 
are made in connection with the author’s comprehensive work, 
now nearly ready for the press, on the remarkable after-glows of 
the years 1883-84. One of the chief conclusions arrived at in 
this work, after a careful consideration of all the evidence, is 
that the volcanic theory, first advanced by Mr. Norman 
Lockyer, is the only one that can be now accepted. The light- 
effects appeared soon after the great eruption of Krakatdo on 
August 27, 1883, were propagated from the neighbourhood of 
the volcano to the most distant parts, and then giadually died 
out, precisely in the same way that similar manifestations were 
made immediately after the eruption of the island of Ferdinandea 
(Julia) in 1831. It is further concluded that the alter-glows were 
due, not to the ashes or scorie ejected by Krakatdo, but to the 
condensation of the aqueous vapours caused by the volcano, 
which condensation increased the quantity of solar light reflected 
by the atmosphere. 


Bulletin de l Académie Royale de Belgique, October.—On the 
mass of the planet Saturn, by L. de Ball. By a comparative 
study of its satellites, made at the Observatory of Cointe during 
the winter of 1385-86, the author finds the mass of Saturn to be 
1/3492 8 that of the sun, which is rather less than the values 
obtained by Meyer, Hall, and Struve, which are 1/3482 5, 1/3481°3 
and 1/3490°8 respectively. —-Experimental researches on the sense 
of vision in the Arthropods, by Felix Plateau. Of this elaborate 
memoir the first part only appears in this issue, dealing first 
with the work already accomplished down to the year 1887 on 
the stiucture and functions of simple eyes ; secondly, with the 
eyes of Myriapods. The four remaning parts, to be published in 
subsequent numbers ofthe Bulletin, will treat of vision in the 
spiders, and in larvæ genqally; of the part played by the 
frontal eyes in perfect insects; of compound eyes and the per- 
ception of movements; with an  anatomico-physiological 
summar, and experiments with insects.—-Remarks on the total 
solar eclipse of August 19, 1887, by L. Niesten, A comparative 
study of the photographs obtained by MM Niesten and Karelin 
at the station of Juijewetz, shows that with Van Monckhoven’s 
sensitive plates an almost instantaneous image is obtained not 
only of the protuberances but also of the corona; and further 
that a pose of thiity seconds gives no more detailed images of 
the corona than those obtained at the end of eight seconds, 
Hence it would appear that photographs of the corona obtained 
after an exposure of over a minute should be attributed to 
physical phenomena due to the atmospheric conditions, or to 
light-effects produced in the photographic apparatus itself, 





SOCIETIES AND ACADEMIES. 
LONDON. 


Linnean Society, November 3.—W. Carruthers, F.R.S., 
President, in the chair.—Mr. J. H. Hart, of Trinidad, was 
elected a Fellow of the Society. —The President called attention 
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to the death-1oll gince last June meeting, specially deploring the 
loss of Prof. Julies von Haast, N.Z., 5, Beane: Baird, U.S., 
and Prof. Caspary, of Konigsberg.—-Mr, H. N. Ridley gave an 
account of his natural history collection in Fernando Noronha, 
The group, of islands mm question is in the South Atlantic, 194 
miles east of Cape San Roque. The largest is about five miles 
long and two mile¢ across at broadest part. Although chiefly 
basaltic, phonolite Socks crop up here and. there, The indigenous 
fauna and flora seem to have been much modified, and in some 
cases extirpated, by human agency. Of mammals, the cat 1s 
reported to have become feral, and rats and mice swarm ; Cetacea 
occasionally frequent the coast, The land-birds comprise a dove, 
a tyrant, and a greenlet { fro). Sea-bids are numerous, though 
apparently less so than m the time of the early voyagers. 
Among reptiles occurs an Ampbisbeena, a Skink, and a Gecko ; 
turtles also haunt the bays. The absence of batrachians and 
fresh-water fish is noteworthy. A well-known, Brazilian species 
of butterfly is plentiful. Though msects generally are abundant, 
there are, notwithstanding, but few species. Two shells 
(Trochus) show a southern distribution, though other marine 
forms indicate West Indian ielationship. Several interesting 
plants were got, a Solanuni with medicinal properties, a new 
frythkrium, and flower of the “Bura,” a Euphorbiaceous 
tree. Of ferns, mosses and hepatics, lichens and fungi, several 
interesting sorts were collected.—Mr. Geo. Munay exhibited 
Vallonia ovals fiom Bermuda and Grenada; the former sort 
consisting of a balloon-shaped cell an inch long and two wide. 
He explained by diagrams the development of Vi ucéricularis, 
incidentally compaimg this with Scsadiua.—Prof. Marshall 
Ward showed specimens and made remarks on the peculiar de- 
ve opment of Agaricus (Annilaria) mellens.—Mr E. A, Heath 
exhibited examples of fruits of two species of Solanum from 
Barbados.—A paper was Ę1ead on the scars occwunng on 
the stem of Dammara robusta, by Mr. S. G. Shattock. He 
says that the piocess of disarticulation of the branches 1s like 
that by which a leaf or other organ is shed. The parenchy- 
matous cells across the whole zone of articulation multiply by 
transverse division, a layer of cork resulting from the formation 
of this secondary meristem, and through the distal limits of this, 
solution of continuity occurs. After this the slender connecting 
bond of wood is broken across by the weight of the branch or 
the first tirvial violence ; this completion of the process being 
aided, perhaps, by the tension made upon the wood in conse- 
quence of the cell-division of the surrounding parenchyma which 
occurs across its axis. It thus happens that the whole of the 
parenchymatous system of the stem is closed by cork éefore the 

ranch is actually shed.—A communication followed, by Messrs. 
J. G. Baker and C. B. Clarke, on the Ferns of Northern India ; 
it being a supplement to a memoir published in the Society’s 
Transactions. 


Physical Society, November 12.-~Prof. W. E. Ayrton, 
F.R.S., Vice President, in the chair.—Lieut. Bacon, R.N., was 
elected a member of the Society.—Owing to the illness of Dr. 
Shettle, the paper announced to be read by him was postponed. 
—The following communication was read :—On a geometrical 
method of dete:mining the conditions of maximum efficiency ın 
the transmission of power by alternating currents, by Mr. T. H. 
Blakesley. In this peper the authgr confines himself to the con- 
sideration of a simple circuit contaming generating, conveying, 
and recipient parts, ın which the E M.F. follows the law of 
snes, e maximum E, M.F.’s of both machines are supposed 
known, together with the resistance and coefficient of self- 
induction of the complete circuit. The valiable on which the 
efficiency of transmission depends is the difference of phase of 
generator and receiver. A geometrical construction is given by 
which the phase which gives maximum efficiency can be deter- 
mined. Mr. Kapp thought the construction would not apply 
where the receiver does mechanical work, owing to the EM F. 
not being a true sine function of the time. Ife also mentioned 
an experiment performed on a motor driven successively by 
alternating and direct cunents, in which the apparent power 


Ve Ve) supplied by alternating currents was about five 


times that required when direct currents were used, the motor 
giving out the same power in the two cases. Fiom this he 
inferred that the ratio of power to weight 1s much greater foi a 
direct than for an alternating current motor. This he considered 
aserious drawback to the use of alternate currents for trans- 
mitung wer, Afier some remarks by Prof, Ayrton and Prof. 
5S. P. 











ompson, Mr. Blakesley said that by placing a condenser 


between the terminals of the recipient machine a greater cunet 
could be passed through the receiver than that in the generator 
and line.——Prof. A, W. Rucker exhibited and described a lecture 
experiment for determining the velocity of sound. The principle 
of the arrangement is that used by Fizeau in deteimining the 
velocity of hght. A vibrating reed is used as the source of 
sound and a sensitive fame as receiver. A long U-shaped tube 
has its two ends placed near and paiallel to the plane of a per- 
forated disk, which 1s capable of rotating about an axis perpen- 
dicular to its own plane. The reed and sensitive flame occupy 
similar positions on the opposite side of the disk On rotating 
the disk, the sensitive flame flares or is quiescent according as 
the tıme taken to travel the length of the tube is an even or an 


odd multiple of Z, where T'is the time of one revolution and 


n the number of holes in the disk—Mr. Bosanquet exhibited a 
form of polariscope he had made some time ago for researches 
on the polatization of the sky. Its chief feature is a compound 
prism of right- and left-handed quaitz‘which shows coloured 
bands with polmized light, whatever be the duection of the 
plane of polarization, It also forms a very sensitive object for 
polarimeters. 


Zoological Society, November 15.—Prof. W. II. Flower, 
F.R.S., President, in the chair. — The Secretary read a 
1eport on the additions that had been made to the Society’s. 
Menagerie du the months of June, July, August, September, 
and October, 1887, and called attention to ceitain interesting 
accessions which had been received dung that peiiod.—A 
communication was read from Herr W. von Nathusius, of 
Konigsborn, on Symébiotes egur, a ite of the horse, causing 
what Is called ‘‘ greesy-foot,” of which he sent specimens for exhi- 
bition.—The Secretay read a letter addressed to him by Di. 
Emin Pacha, dated Wadelai, April 15, 1887, referring to some 
communications which he was proposing to offe: to the Society. 
—A letter was read from Surgeon- General George Bidie, referring 
to a case of the breeding of the Elephant in captıvıty.—Prof. Bell 
made some observations on the “Butish Manne Area,” is 
proposed to be defined by the Committee of the British Associa- 
tion. Prof. Bell opposed the idea of omitting the Channel 
Islands from the Buitish area. —Prof. A. Newton, F.R.S., ex- 
hibited (on behalf of Mr. W. Eagle Clarke) a specimen of 
Bulwer’s Petrel (Bulweria columbina), believed to have been pxked 
ap dead m Yorkshire.—Mr. H. E. Dresser exhibited (on behalf 
of Lord Lilford) specimens of a new species of Titmouse allied to 
the Marsh-Tit (Parus afer), obtained by Dr. Guillemard in 
Cyprus, which he pioposed to designate Parus cypriotes —Mr. 
Boulenger extabited à hying specimen of a rare African Batrachian 
(Xenopus levis), which had been sent to him by Mr. Leslie, of 
Port Elizabeth.—Prof. Flower exhibited a photograph of a speci- 
men of Rudolphi’s Whale (Balenoptra borealis), taken in October 
last, in the Thames near Tilbury.—Mr. G. A. Boulenger, read 
on account of the Reptiles and Batrachians collected by Mr H. 
lf. Johnston on the Kio del Rey, West Africa. Amongst these 
were examples of two species of Batrachians new to science. 
—Mr. Edgar A. Smith read some notes on thiee species of shells 
obtained by Mr. H, H. Johnston at the Rio del Rey, Cameroons. 
—Mr. A. G. Butler read a paper containing an account of two , 
small collections of African Lepidoptera obtained by Mr. H. H. 
Johnston at the Cameroons and the Rio del Rey. — A 
communication was 1ead from Mr, G. E. Dobson, F.R.S, on 
the genus A/yosorex. The paper contained the description of a 
new species from the Rio del Rey (Cameroons) district, which 
he proposed to call Afyosorex johnstoni, after Mr. H, H. 
Ag eee who had sent home the specimens.—Mr. G. A. 

oulenger gave the description of a new species of /éj/a fiom 
Port Hamilton, Corea, living in the Society's Gardens, which 
he proposed to name Hyla stephent, after its discoverer. 


Institution of Civil Engineers, November 8.—Mr. G. 
B. Bruce, the new President, after presenting the medals and 
remiums announced at the annual meeting in May last, delivered 
bis address on assuming the chair for the first time, Having 
entered upon his apprenticeship in the locomotive works of 
Robert Stephenson within a few months of the beginning of the 
present reign, the President chose the state of engineering then 
and in the Queen’s Jubilee year as the subject of his remaks. 
Starting with the woikshop, in 1837 machine-tools were piactic- 
ally unknown, reliance being placed upon the skill of the work- 
men, who could chip and fie by hand almost as tiuly as the 


machine, It was scaicely credible, but it was a fact, that there » 
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was not a single crane in Robert Stephenson’s shops in 1837 ; 
and the only steam-engine, in that which was the most important 
locomotive shop in the wotld of that day, was a vibrating pillar- 
engine, with a single 16-inch cylinder and 3-feet stroke. About 
the only machine-tool, properly so called, in the works was a 
planing-machine, which probably weighed about 3 tons. At 
the present time there were lathes 75 feet long, weighing 100 
tons, giving a yield of steel-turnings at the rate of 10 and 20 tons 
aday, and pmning-machines veighing go tons and operating 
over surfaces of 20 feet by 15 feet. Having spoken of the 
changes in the position of the workmen, the President referred 
to the progress of railways, the development of the iron and steel 
industries, and sanitary engineering. Reference was made to 
the electric telegraph, which had developed from the 5-needle 
instmment of Cooke and Wheatstone, employing six wires and 
woiking at about the rate of four words a minute, to the system 
of multiplex and antomatic telegraphy, by means of which six 
messages could be sent at once on one wire with a speed of, say, 
600 words per minute. Touching successively on the telephone, 
electne light, and the application of electricity as a motive 
power, the President hazarded the opinion that when some way 
should have been discovered of storing up in a more efficient and 
financially successful manner the unemployed forces of Nature, 
such as the winds and tides, then would electricity become a 
factor in the world’s life compared with which it was at present 
as nothing. 


Anthropological Institute, November 22.—Prof. Flower, 
C.B., Vice-President, in the chair,—-Canon Isaac Taylor read a 
paper on ‘‘ The Primitive Seat of the Aryans,” in which he 
urged the view that the Finns are the nearest representatives of 
the ancient Aryan stock, and that the race took its ongin in 
North Germany. 


EDINBURGH. 


Royal Physical Society, November 16,—-Prof. Duns 
delivered the introductory addressfor the session 1887~88. At the 
outset obituary notices of several deceased Fellows were given, 
notably of Mr. Robert Gray, the late Secretary of the Society. 
After some remarks upon the history and piogress of the Society, 
he passed on to consider the claims of Scotland upon Government 
aid for scientific purposes, and advocated the union of the various 
scientific corporations of Edinburgh to form an Academy of 
Science for dealing with general questions of this nature. 


PARIS, 


Academy of Sciences, November 21.—M. Janssen in the 
chair.—On the nervous system of the Gasteropods (Aplysia type, 
A. depilans and A. fasciata), by M. II. de Lacaze-Duthiers. 
The Aplysia, a large mollusk, abounding especially in the 
Mediterranean seaports, is here studied for the purpose of deter- 
mining the type of its nervous system ın order to compare it 
with those of Gadinia, Testacella, and other Gasteropods 
already described by the author.—Remarks in connection with 
M. Colladon’s recent note on waterspouts and tornadoes, by M. 
H. Faye. It is again shown that M. Colladon’s illustration, as 
published m the Comptes rendus, has only a very remote con- 
nection with true waterspouts and wiurlwinds. Reference 
is also made to the statement, in W. Ferrel’s new work on 
meteorology, that much sea-water is carried up by the ascend- 
ing current of waterspouts, the fish and other animals in small 
ponds being even in this way borne aloft and wafted to great 
distances. On the contrary, M. Faye insists with Lieutenant 
Finley, of the United States Signal Service, that no appreciable 
et of water is pumped up in this way, although much is 

riven horizontally to the right and left by the gyratory velocity 
of the air, which has always a descending, and neve: an ascend- 
ing motion.—On the crystalline form of cinchonamine, by M. 
C. Friedel. Some crystals of the alkaloid discovered by Amaud 
in certain varieties of quinquinas are described as hexagonal 
prisms terminating in a rhombohedron and of the true ortho- 
rhombic type.—On a meteorite which fell on August 18/30, 1887, 
at Taborg, in the Government of Perm, Russia, by M. Danbrée. 
This meteorite, which has but slight cohesion, with density 3°620, 
appears to closely resemble those which fell on April 1, acy, at 

eredia (Costa Rica) ; on May 14, 1861, at Canellas, Province 
of Barcelona (Spain) ; on January 19, 1867, at Khethree, Raypu- 
tana (India); and on August 17, 1875, at Feid Shair (Algeria). 
—-Ona simpe relation between the wave-lengths of spectra, by 
M. A. E. Nordenskjold. The researches here described tend to 





confirm the anthor’s previous view that, at least in the spectra o 
certain simple bodies, the differences betwedh the logarithms o 
the wave-lengths of each element are simple multiples of the 
same number. The universality of this law, as applicable to the 
spectra of all bodies, is still far from being established. Bu 
farther investigation will probably show, either thf the spectr: 
of all simple bodies conform absolutely to this law, or else thar 
they are disposed in more or less independent groups, to whick 
the law may still be applicable.—-On the volcanoes of Hawaii. 
by Mr. James Dana. Reserving for the American Journal o, 
Science a detailed account of a recent visit to these volcanoes, the 
author here remarks chiefly on the remarkable. fluidity of the 
lavas, and on the fact that the eruptions show no sign of being, 
in any way associated with the surrounding marine waters. The 
salts deposited in the hottest recesses, and those of solfataras, di 
not appear to have hitherto yielded any chloride, while the sul 
phate of soda is v common.—Researches on meteorites 
general conclusions, by Mr. J. Norman Lockyer.—Observa- 
tions of Olbers’ comet (1815 I.), at its return in 1887, made 
with the 0,38 m. equatorial of the Bordeaux Observatory, by. 
MM. G. Rayet and F. Courty. The observations cover the 
period from September 8 to September 25.—On sidereal evolu- 
tion, by M. Stanislas Meunier. 
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TECHNICAL RDUCATION IN MANCHESTER. 


ROFESSOR’ HUXLEY could scarcely have antici- 
pated the ready response Manchester has given 
to the challenge he threw down at the close of his 
most able address at the Town Hall on the 29th ult. 
In speaking of one of the great problems of the day, that 
of meeting ever-increasing competition and yet maintain- 
ing the proper social condition of the workers, he said :— 
“I have ventured to put this before you in a bare and 
almost cynical fashion because it will justify the strong 
appeal which I make to all concerned in this work of 
promoting industrial education to have a care at the 
same time that the conditions of industrial life remain 
those in which the physical energies of the population 
may be maintained at a proper level, in which their moral 
state may be cared for, in which there may be some days 
of hope and pleasure in their lives, and in which the sole 
prospect of a life of labour may not be an old age of 
penury. ... I therefore confidently appeal to you to let 
those impulses have full sway, and not to rest until you 
have done something better and greater than has yet 
been done in this country in the direction in which we 
are now going.” 

Only a few hours before the utterance of these words 
the trustees of the late Sir Joseph Whitworth—who during 
his hfe-time did so much to encourage and promote the 
higher education of working engineers—made a munificent 
offer to the city of Manchester; an offer which was only 
made public by Mr. Darbishire after Prof. Huxley had 
finished his address, and which goes some way towards 
realizing what Prof Huxley remarks may by some be 
looked upon as the Utoman dream of a student. The 
gift consists of a plot of land of about twenty-five acres 
in one of the best situations i the city, which the trustees 
have purchased for the sum of £47,000. They propose 
to offer the whole of this to the Corporation of Manchester 
upon trust, two-thirds to be maintained as a public park, 
and one-third as a site for the following institutions: 
(1) an appropriate Institute of Art, with galleries for 
paintings, for sculpture and moulded form, and for archi- 
tectural illustration ; (2) a comprehensive Museum of Com- 
mercial Materials and Products ; (3) a Technical School 
ona complete scientific and practical scale. The necessary 
buildings are to be raised by the Corporation and by public- 
spirited inhabitants of the great district which owns Man- 
chester as its metropolis; and the Whitworth Trustees 
add that, if this work be heartily undertaken, their own 
further contributions may be looked for. ' 

Such a result of the movement for the Extension 
of Technical Education and for the higher culture of 
our toing thousands may indeed be welcomed, and 
the National Association, under whose auspices this 
meeting was held, may well be congratulated on this 
outcome of its autumn work. But this is not all, 
for it is not unlikely that the surplus, amounting, 
it is believed, to about £50,000, now placed at the 
disposal of the guarantors of the Jubilee Exhibition, may 
be applied to furthering this enterprise. Manchester 
has thus before it the prospect of showing England 
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what can be done to promote educational progress 
in this direction, and to inaugurate a movement 
which ought to be followed by all the great cities 
in the country. Can we doubt that the sons of those 
whose energy and clear-sightedness have in times past 
placed Manchester in the van of the most important 
social movements of the day will prove themselves equal 
to the task which they have now a splendid opportunity 
of accomplishing? It is by caring thus for the well-being 
of our workers that the stable condition of society, 
referred to by Prof. Huxley, can be best secured ; for truer 
words were never spoken than those in which he stated 
his belief that, ım order to succeed in the competition 
which is every day becoming more keen, it is not suffi- 
cient that our people shall have the knowledge and the 
skill which are required; but that they must also have the 
will and energy and the honesty without which neither 
knowledge nor skill can be of any permanent avail. Mere 
technical instruction ın handicraft or science must, in 
short, be based on a sound preliminary education. We 
need to train our workers to be not only clever artisans, 
but honest men who take pride in the quality no less 
than in the quantity of their work, It is because these 
were the views upheld by Sir Joseph Whitworth, and 
acted upon by him during his lifetime, that his trustees 
have felt that in no better way could they carry out the 
important ends for which he laboured than by start- 
ing a movement having for its object not merely the 
technical training of the artisan, but his moral, intellec- 
tual, and physical advancement. iE. R 


TRIDIMENSIONAL FORMULAE IN ORGANIC 
CHEMISTRY. 

Dix Annies dans VHistoire Pune Théorie. Deuxième 
Édition de “La Chimie dans L'Espace.” Par J. H. 
Van ’t Hoff. (Rotterdam: P. M. Bazendijk, 1887.) 

eee interesting monograph gives an account, partly 

historical, partly expository, of what in our opinion 
is the most important theoretical contribution towards 
solving the problem of the constitution of organic com- 
pounds that has been made since the idea of a definite 
union of atoms within the molecule was first introduced 
into chemistry, of which idea, indeed, the new theory is an 
expansion. The work has the advantage of being written 
by one of the originators of the theory. 

The linked-atom formule, which have so powerfully 
aided the development of organic chemistry, never pro- 
fessed to give any information as to the relative positions 
of the atoms in space. All thatthe “links” or “ bonds” 
denoted was the existence of a closer relation of attraction 
(of a kind not further specitied) between atoms represented 
as directly linked than between atoms represented as 
not directly linked. The question of the actual posi- 
tion of these atoms was left entirely open. If, therefore, 
anyone gathered from the graphic formula of methane; 


H 


| 
H-—C—H, 


| 
H 


for example, that the five atoms of this compound were 
necessarily situated in one plane, that person was merely 
G 
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permitting the geomztrical properties of paper (or black- 
boards) to influence his conceptions unduly. 

In the great majority of cases the ordinary graphic 
formule fulfilled the purpose for which they were 
primarily devised: they enabled chemists to predict the 
number’ and constitution of the isomerides possible for 
any given combination of atoms. But there were cases, 
on the other hand, in which the number of isomerides 
discovered by experiment exceeded that predicted by 
the theory. This was especially noticeable in the case of 
those compounds which in the liquid form or in solution 
produce rotation of the plane of polarized light. Thus, of 
three compounds to which chemists, from a study of their 
modes of formation and decomposition, were obliged to 
ascribe identical atomic linkage, one would be found to 
cause rotation of the polarized ray to the rigat, another 
to the left, whilst a third was optically inactive. As this 
optical difference was frequently the only difference dis- 
coverable, the phenomenon was described as “ physical ” 
isomerism—a name which appeared to suggest that the 
investigation of it lay outside the province of chemistry. 
Wislicenus, however, in 1873, in discussing an isomerism 
of the foregoing type occurring in the case of fermenta- 
tion-lactic acid and paralactic acid, suggested that this 
was really a “geometrical” isomerism ; that, although the 
mode of linkage of the atoms was undoubtedly the same 
in the two compounds, the positions of the atoms in space 
were different. 

The demand thus made for a system of tridimensional 
formule: was speedily responded to. In the following 
year, Van ’t Hoff, in Holland, and Le Bel, in France, 
independently, and almost simultaneously,! suggested a 
very simple hypothesis with rezard to the distribution of 
the four affinities of the atom of carbon. From this 
hypothesis they developed a system of formule under 
which not only the old anomalies of isomerism disappeared, 
but new lines of experiment in the preparation of unknown 
isomerides were indicated. 

Van’t Hoffand Le Bel called attention to the hitherto un- 
noticed fact that all organic compounds which in the hquid 
state or in solution exhibit optical activity, contain in their 
constitutional formule at least one carbon atom, the four 
affinities of which are satisfied by four diferent atoms or 
groups. Such a carbon atom they termed, for reasons to 
be explained presently, “asymmetric” (Van’t Hoff), or 
“ dissymmetric” (Le Bel), 

With regard to the distribution of the affinities of an 
atom of carbon, Van ’t Hoff and Le Bel made the assump- 
tion that the four monad atoms or groups satisfying the 
four affinities of sich a tetrad atom are situated at the 
solid angles of a tetrahedron, the centre of which is occu- 
pied by the carbon atom. If, now, the four monad atoms 
or groups are dissimilar, as in the case of optically active 
compounds, it is possible to arrange them about the angles 
of the tetrahedron in two different ways, so as to produce 
two asyametric tetrahedra (considered with regard to the 
positions of these atoms or groups)—two non-superposable 
tetrahedra, one of which is the mirror-image of the other 


* Van’t Hoff’ views were firat published in a pamphlet in the Dutch 
language, in Seoimber 187p Le Bas ongrav me non appaired in the 


Buletin de ba Seret C hent ne, in Novembe of thesine year In Mv 
1875, Van't Hoff published his Lil eos “La Chime ding Repu” 
wuch, howaver, dd not attract much note un al the appercance of the 
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A continuous curve, passing through the four atoms or 
groups in the same order, will in the one case describe a 
right-handed, in the other a left-handed, screw-line. Two 
compounds thus differing in atomic stiucture only as 
regards conditions of symmetry might be expected to 
possess the same chemical and physic&] properties, save 
where dissymmetry or polarity is concerned. As a fact, 
this ıs found to be the case with optically active com- 
pounds. When a compound contains an asymmetric 
carbon atom, this compound, previded that it has been 
adequately investigated, can always be shown to exist in 
two modifications, possessing the same chemical proper- 
ties and displaying the same chemical reactions, and, as 
regards piysical properties, agreeing in melting-point, 
boiling-point, solubility, specific gravity, and all other 
properties not involving the operation of polar forces. 
But let dissymmetry or polarity in any form intervene, 
and the non-identity of the two compounds 1s at once 
manifestel, Thus, as regards the action of the com- 
pounds upon polarized light, the one compound turns the 
polanzed ray through a given angle to th2 right, the other 
through the same angle to the left. Again, if the two 
compounds crystallize, although they do so in forms 
belonging to the sam2 system and having the same 
angles, yet the crystals exhibit hemihedral faces which 
are situated to the right in the one case, and in the other 
to the left The one crystal is thus the mirror-image of 
the other—a relation corresponding with that which is 
supposed to prevail between the asymmetric carbon atoms 
themselves within the molecule. These two hemihedral 
crystals also display opposite pyro-electricity. Even the 
otherwise identical chemical action of the two compounds 
may be modified by the dissymmetry of a third com- 
pound with which they combine; thus, for example, a 
dextro-rotatory and a levo-rotatory acid differ in the 
degree of their affinity for a dextro-rotatory base, and the 
two resulting salts are generally quite distinct in their 
properties. 

In all artificial syntheses of compounds containing am 
asymmetric carbon atom the substance obtained is 
optically inactive. This was to be expected. The 
chances in favour of the formation of each of the twc 
modifizations of opposite rotatory power are equal: both 
are therefore formed in equal quantity ; and the resulting 
mixture is inactive. There are three known methods o, 
separating the optically active constituents ‘of such e 
mixture. These methods, due to M Pasteur, were dis 
covered, it should be mentioned, many years ago, before 
the Van ’t Hoff-Le Bel hypothesis was put forward. The 
separation is effected: (1) by the greater ease with whicl 
one of the two modifications ıs attacked by some particula» 
micro-organism, it being thus possible to destroy the 
whole of one modification leaving the other almost intact 
and by properly selecting the organism even to destro 
at will ether the dextro-rotatory or the levo-rotator 
modification ; (2) by the different degree of affinity whic! 
the two modifications exhibit towards some other opticall: 
active compound; and (3) by means of the factthat undem 
certain conditions of temperature and concentration it i 
sommes possible to separate the two modifications b+ 
ordinary crystallizition By these means Pasteur suc 
ceeded in breaking up racemic acid into dextro-tartari 
and lavo-tartaric acids. ` 
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Optical inactfyity may also be due to mutual compen- 
sation between two asymmetric carbon atoms, of equal 
and opposite asymmetry, within the molecule itself This 
is the cas with inactive tartaric acid. 

At the present moment there is no case known which 
contradicts the foregoing hypothesis. A few substances, 
which, at the time when the hypothesis was first put 
forward, were believed to be optically active, and yet 
contained in their molegule no asymmetric carbon atom, 
have since been shown to owe their supposed optical 
activity to impunties. On the other hand, the presence 
of an asymmetric carbon atom in the formula of an 
apparently inactive compound has been an indication to 
chemists that the resolution of the compound into two 
isomendes of opposite optical activity might be profitably 
attempted; and in the long list of such attempts that 
have been made within the last few years there appears 
to be no record of failure. `. 

We have already alluded to M. Pasteurs classical 
researches on the tartarıc acıds, in which he not only 
rendered the Van ’t Hoff-Le Bel hypothesis possible by 
elucidating all the various modes of optical activity and 
inactivity which it contemplates, but also devised the 
methods which have so facilitated its experimental 
development. It only remains to show how near this 
great investigator came to anticipating the entire 
hypothesis. In a passage written in 1860, quoted by Prof. 
Van ’t Hoff, M. Pasteur says, referrmg to the tartaric 
acids :— 


“ Les atomes de l’acide droit sont-ils groupés suvant les 
spires d’un hélice dextrorsum, ou placés aux sommets d un 
téiraèdre irrégulier, ou disposés suivant tel ou tel 
assemblage dissymétrique déterminé? Nous ne saurions 
répondre à ces questions. Mais ce qui ne peut étre 
Pobjet d'un doute, C'est quil y a groupement des atomes 
suivant un ordre dissymétnque à Pimage non-superpos- 
able. Ce qui mest pas moins certain, c’est que les atomes 
de Vacide gauche réalisent précisément le groupement 
dissymétrique inverse de celui-ci.” ; 


This is divination indeed l; 

We must content ourselves with merely referring to 

another portion of the subject—the application of the 
caibon tetrahedron to the explanation of anomalous cases 
of isomerism occurring among unsaturated compounds ; 
of which aflo-dsomertsm, as Prof. Michael has termed 
it, fumaric and maleic acids may be taken as illustra- 
tions. This application, first made by Van’t Hoff in 1874, 
and accepted later by Le Bel, has undergone within the 
past year an extension of extraordinary importance at the 
hands of Prof. Wislicenus in his elaborate memoir “ Ueber 
die räumliche Anordnung der Atome in organischen 
Molekulen und ihre Besnmmung in geometrisch-isomeren 
ungesdttigten Verbindungen” (Aòhandi. der Konigl. 
Sachs, Gesellsch., 1887), of which a very full and appre- 
ciative summary is given by Prof. Van ’t Hoff in the 
present work. 
* The tridimensional formule of organic chemistry are 
thus an accomplished fact. The treatment of the subject 
is still, of course, only statical; but, taking care not to 
lose sight of the limitations thus imposed, the method is 
a perfectly legitimate one. 


F. R. JAPP. 
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THE MAMMOTH AND THE FLOOD. 


The Mammoth and the Flood: an Attempt to Confront 
the Theory of Uniformity with the Facts of Recent 
Geology. By Henry H. Howorth, M.P., F.S.A. 
(London : Sampson Low and Co., 1887.) 


N R. HOWORTH’S book is not disproportionate to 

its subject. But even as the mammoth it hada 
small beginning. It saw light as letters in NATURE. It 
cast its swaddling-clothes at the British Association. 
Grown larger, it took passage on board the Geological 
Magasine, and, as some thought, threatened to swamp 
that useful but far from bulky penodical. Now, with 
body and tusks alike full-grown, it comes forth to champion 
cataclysm and scatter the uniformitarians. 

The book consists partly of facts, partly of theories, 
The one part 1s separable from the other, though of course 
sometimes the facts are regarded ın the light of the 
theories. We will endeavour in our notice to keep them 
apart. The first chapter of the work a httle reminds us 
of the hors d'œuvre which sometimes precedes a banquet. 
Appetizing bits, dainty but miscellaneous—the etymology 
of mammoth, and its identity with behemoth ; griffons and 
their claws; fossil unicorns; dragons’ bones; Indian 
fabulous beasts ; stories of giants, and their bones: with 
such subjects is the reader’s palate stimulated. The next 
chapter gives a history of opinion on the subject of the 
remains of the mammoth and the woolly rhinoceros. The 
author then discusses the abode and range of the mam: 
moth in Asia. He considers it to have been limited to the 
tundras, which must at that time have enjoyed a climate 
far more temperate than at the present. Then comes an 
account of the various discoveries of carcasses, either of 
the mammoth or of the woolly rhinoceros, in Siberia ; 
followed by the history of the same animals and their 
associates in Europe. The climate of Europe, when 
frequented by them, is next discussed, and the facts bear- 
ing on the extinction of the mammoth are enumerated, 
particular stress being laid on the evidence of caves and 
fissures Palzeolithic man is next called into the witness- 
box, and cross-questioned as to the cause of his disappear- 
ance. That he was exterminated by Neolithic invaders 
does not, to the author, seem a satisfactory theory. That 
he was a victim of the Deluge is a simple explanation. 
The Old World is now quitted for the New—the two 
Ameticas are examined. In each, at no distant time, 
huge mammals flourished ; their remains are found under 
circumstances not materially different from those of 
similar quadrupeds in the Old World. So they also must 
have perished in lke manner: the Deluge was not 
limited to Siberia nor to the Old World ; it swept alke over 
tundra and morass, over prairie and pampa ; it inundated 
the New. Of course the West Indies could not escape; 
apparently no corner of the earth eluded the devastating 
waves, for Australia, Tasmania, and New Zealand tell 
the like tale of extinguished life, and sudden devastation. 
Lastly, there 1s the citation of historical evidence, in the 
form of brief summaries of the many variations of the 
widespread tradition of a universal deluge. 

The facts, as indicated by the above statement—which 
is only a concise summary of the table of contents— 
cannot wholly be disentangled from the theories, in the 
light of which they are viewed and in proof of which 
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they are ranged. Still, their value is independent of 
the theories: for the author has dealt with them in 
the spirit of an advocate, but of an honest advocate. 
If, indeed, Mr. Howorth can be accused of any forensic 
art, it is in this very pardonable respect--that the most is 
made of the opinions of geologists who have held views 
generally favourable to his own. Thus the unwary and 
but slightly scientific reader almost trembles before such 
a weight of authority, and is afraid to question an opinion 
favoured by so many lights of the heroic age of geology. 
But in citing authonitiesit mustalways be remembered that, 
unlessitcan beshownthatall theimportant factson which an 
induction is now founded were before them also, the value 
of their opinion is greatly affected, and it may even be 
comparatively small. Further, if satisfied on this point, 
we must inquire whether any, and, if so, what, alternative 
hypotheses had been presented to them. These pre- 
liminary considerations are often overlooked in quoting 
authorities, yet their importance cannot be disputed. The 
mind is greatly influenced by early impressions and by the 
hypotheses which ıt has accepted. In the multitude of 
facts we to some extent find what we seek, miss those of 
whose value we are ignorant, and without any conscious 
unfairness select those things which support the accepted 
view. Anyone who has had in the course of his life to 
reconsider and to modify aninduction formerly maintained 
must be conscious that in this respect he has innocently 
erred. Probably, only a cantankerous-minded investi- 
gator wholly escapes this infirmity, and for him other 
snares are laid. Hence in this matter the testimony of 
even such men as Buckland, or Cuvier, or D’Archiac, 1s 
of small value, because not only has a vast store of new 
facts been acquired since their time, which have influenced 
or modified almost every branch of geology, but also 
because the widespread belief in a universal deluge and 
the virulent attacks made on geology by well-meaning 
but unthinking theologians had produced a natural 1eadh- 
ness to welcome everything which seemed to harmonize 
with the Biblical narrative. 

Mr. Howorth urges that a catastrophic occurrence is 
not excluded by a rational view of uniformitarianism— 
which position, we imagine, few would dispute in the 
abstract ; but issue would often be joined as to which 
explanation were the more probable. He points out also 
that it is quite possible for a particular form of a tradition 
to be unhistorical, and yet for the tradition itself to have a 
true foundation, a remark which is certainly just, and 
which 1s sometimes forgotten. But, admitting these 
axioms, the asserted occurrence of any particular cataclysm 
is a question of evidence ; and it is not enough for Mr, 
Howorth to show that his hypothesis explains some diffi- 
culties which exist in the other, unless he further prove 
that it is not only ın accordance with a larger number of 
facts, but also does not create a new class of difficulties 
still more formidable. 

Mr. Eloworth’s preface sounds no uncertain note, as the 
following extract will show :— 

“The coral-insect (sfc) raises the islands of the 
Pacific, and the fall of leaves in a tropical forest 
piles up deep black soil. These cases are no doubt 
cases of continuous change; but if we turn elsewhere 
we have to explain a very different state of things. 


The great gaping cliffs and sheer precipices of the 
Alps, the splintered pyramids of the Sierra Nevada, 
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the cafions of Colorado, the huge disl@cations of the 
strata, involving faults of hundreds of fathoms in extent, 
so near us as Durham. These have not the look of gradual 


” 
changes. > 


We rub our eyes, and wonder whether the last fifty 
years have been all a dieam. Here are dead and gone 
geological ideas in full vigour. We had thought that if 
there was one spot on earth ın which catastrophe could 
not be invoked, where the unifgimitarian could be in 
peace, it was the Colorado cañons ; and we cannot help 
thinking that if Mr. Howorth weie a member of the 
Englısh Alpine Club he would by this time have convinced 
himself that, whatever signs of ruin the Alps may afford, 
there are none of any vast catastrophe. It is therefore 
evident that Mr. Howorth’s method of interpretation 
differs from that of geologists ın general, and this must’ 
throughout the book be borne in mind by the reader. 
But Mr. Howorth is always rather a special pleader, in- 
genious sometimes, but generally inconclusive. Granting 
that occasionally he contrives to give a smart rap to the 
rational uniformitarian (for such a person does exist) and 
hits upon a defect in an hypothesis, he straightway goes on 
to propose a solution involving greater difficulties. In 
a brief notice it is impossible to deal with particular 
instances, but some general indications may be given 
The carcasses of mammoths are found embedded in ice 
in the north of Siberia. It 1s admitted that, from their 
state of preservation, they must have been frozen up very 
shortly after death, and have so remained ever since. 
There are no doubt considerable difficulties in attributing 
their transport to a river flood, as Mr. Howorth points 
out ; nevertheless, when we remember the peculiarities of 
the Siberian rivers, and that in a cold region a carcass 
would be slow to decompose, for the flesh might freeze 
before it ceased to drift, these do not seem insuperable. 
Mr. Howorth, as an alternative, offers the hypothesis of 
a deluge, followed by a sudden change of temperature, 
but, apart from the difficulties attending the former part 
of this, by what physical or astronomical catastrophe does 
he account for the latter? Wisely, he makes no attempt 
to indicate this. 

Again, m speaking of the contents of caves, Mr. 
Howorth constantly lays stress upon the indications of 


| the action of running waters, and upon the absence of 


any such disturbing agent at the present time. But he 
forgets that even followers of Lyell would admit that at 
no very remote epoch the chmate of England was different, 
the rainfall was heavier, the streams were all bigger, nay, 
that a cave itself is symptomatic of running water, which 
in most cases would gradually forsake its old course. 
The stream which made Clapham Cave still runs con- 
cealed, hard at hand, through the limestone rock, and not 
so long ago, after a downpour on Ingleborough, welled 
up into its ancient channel. We wonder whether Mr. 
Howorth has ever seen what the fall of 4 inches of 
rain in a single night—no unprecedented case—can do 
even ia our English lowlands. Such a downfall would 
turn many a dry fissure, small as its drainage-area might 
be, into a running stream. Mr. Howorth, in combating 
untformitarians, seems to overlook the variations and 
catastrophes on a small scale (compared with the bulk of 
the earth) which everyone who has sat at the feet of 
Lyell accepts as axiomatic. 
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It would hate been more politic had Mr. Howorth 
contented himself with local deluges ; but no, his destroy- 
ing waves must pass over the whole earth. What is to 
generate “these destructive waves, what roultiphcation 
of a Krakatd astrophe is needed, how many cubic 
miles of mountain summit must fall into. the sea, or of 
ocean bed leap up into the air, he forbears to tell us. 
Here, after a laborious scrutiny of facts, the reader is 
refreshed by a use of the imagination. 

We leave a host of minor difficulties unnoticed for 
want of space, such as the occurrence of erratic blocks 
in positions of unstable equilibrium, the relation of drifts, 
supposed cataclysmal by the author, to the valleys in 
which they occur, the escape of apterous birds like the 
moa and the dodo, and the hke. We must part from the 
book by saying that it exhibits great industry in the 
collection of materials—so that it will long be valuable as 
a work of reference—with a curious want of mental 
perspective, and a misapplied ingenuity of reasoning. 





NEW ZEALAND SCALE INSECTS. 


An Account of New Zealand Scale Insects. By W.M. 
Maskell, F.R.M.S. (Wellington : Geo. Didsbury, 1887.) 


HIS book shows that the valuable work which is 
being done in South Australia by Mr. Frazer 
Crawford, Inspector under the Vine-Protection Act, is 
being done on a still greater scale in New Zealand. It 
affords an example of the great service which may be 
rendered by plain and sound publications on the subject of 
injurious insect attacks in the colonies. In the mother 
country the works which have been prepared for the 
Agricultural Department of the Privy Council by Mr. 
Whitehead, and Miss E. A. Ormerod’s constant valuable 
publications on economic entomology, show what can be 
achieved in this field. 

It is eminently satisfactory to find such an important 
subject taken up in New Zealand by an observer so well 
known as Mr. Maskell. The work extends to 116 pages, 
and includes exhaustive information on the Coccidide 
affecting the crops of the island. The life-history of the 
Coccididee (which are divided by the author as follows : 
I. Diaspidine ; II. Lecanidine; III. Hemicoccidine ; 
IV. Coccidinæ) ıs given in all its stages, a whole 
chapter being devoted to ite with descriptions of the 
male and female perfect insects in detatl, and another to 
the natural checks to their increase, and parasites, &c. 

The remedies against Coccidide are fully treated of in 
Chapter V. The author gives a list of washes, of which 
he says: “Some of the substances here given are 
manifestly unsuitable for general use on account of their 
expense, at any rate in the open air; yet it 1s well to 
include them, as they are all suggested in some work 
or other, or in the replies of gardeners and fruit-growers 
to Parliamentary inquiries, and the objections to them 
ought to be known.” 

Chapter VI. 1s devoted to “A Catalogue of Insects ”—~ 
that is, of the Coccidide—and “ A Diagnosis of Species,” 
and will be found to be of great service to all students of 
entomology. Particular attention is paid to the cottony- 
cushion scale, the /cerya purchast, whose ravages in 
South Africa have been so ably treated of in the 








pamphlet lately published by the Consulting Entomo- 
logist of the Royal Agricultural Society of England, also 
by the State Inspector of the Fruit Pests of California, 
and more recently by Prof. Riley, the well-known Entomo- 
logist of the Department of Agriculture of the United 
States. “ Tree-growers should especially beware of this 
insect, and the best plan to adopt would be to burn at 
once any tree found infested with it.” 

This chapter, which occupies almost two-thirds of the 
book, is succeeded by an index of plants and the Coc- 
cididae attacking them, with the useful reminder that in 
hot-houses and green-houses all sorts of plants are liable 
to attack. 

The work also contains twenty-three well-drawn 
plates, which convey a good idea of the Coccidide to 
those who have not the opportunity of studying them. 
Plates I., IL, and III. deal with anatomical points or 
structural details; Plates IV. to XX. give a large selec- 
tion of insects, with specimens of the various trees and 
plants they infest; Plate XXI. is especially valuable as 
giving the male insects Calostoma se@landicum and 
C. watroense, the antenna of the former and the 
head of the latter being especially well marked. 
Plate XXII, gives the honey-dew and resulting fungi, 
and Plate XXIII. parasites of Coccidide. “Fig. 1, a, 
pupa of Hymenopterous parasites; 4, the same pupa 
under the waxy test of Ctenochiton perforatus; c, imago. 
Fig. 2, a, brown and yellow fungi on Clenochston viridis ; 
6, upper side of brown fungus ; c, under side of the same, 
with attached fungoid sheet ; d, Ctenochiton viridis (test 
removed), filled with yellow fungus, and with globular 
mass of the same above ıt.” 

From the above brief sketch of the contents of Mr. 
Maskell’s book it will be seen that it is a welcome addi- 
tion to entomological hterature. It 1s written in plain 
and forcible language, and there is no padding or beating 
about the bush for the reviewer to find fault with. There 
1s an excellent tabulated explanation of terms used, and 
students will be much pleased with the author’s classifi- 
cation, or rather division or arrangement, of the Cocci- 
did, based upon a plan most useful for economic 
entomology :—~ 


“ Neglecting entomological distinctions, we may divide 
the Coccididze roughly into 


“ (a) Insects attacking deciduous plants ; 
(6) Insects attacking evergreen plants ; 
or again: 

“(A Insects living usually on the bark ; 
“ (d) Insects living usually on the leaves ; 
“(e) Insects hving on both bark and leaves ; 
or lastly : 


“ (f) Insects covered with hard shields or ‘scales’ ; 

“(g) Insects covered with cotton ; 

“ (A) Insects naked.” 

Among other salient points the importance of destroy- 
ing the eggs is frequently urged upon those who wish to 
extirpate coccids, and attention is wisely drawn to the 
fact that “it is a fallacy to imagine that rule-of-thumb 
methods, not founded upon any knowledge of the nature, 
habits, and life-history of the insects, are hkely to be 
really efficacious.” 

We agree with the author that an increase in works on 
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economic entomology is always of good service in any 
country, and New Zealand may be congratulated on 
having Mr. Maskell at hand to supply a demand 
generated by the improved intelligence of the agricultural 
community. 





OUR BOOK SHELF. 


Pen and Pencil in Asia Minor; or, Notes from the 
Levant, By William Cochran, Illustrated with eighty- 
nine engravings, made chiefly from water-colour sketches 

a ea Author. (London: Sampson Low and Co., 
1887.) 


THIS well-printed volume of over 450 pages is one of a 
class that we had thought had become extinct. The notes 
begin with the arrival of the author at the Alexandra 
Docks in Liverpool, and are continued almost daily, in 
some instances houtly, until the close of a five-months’ 
tour through the Mediterranean to Smyrna, Constanti- 
nople, and then, with some slight journeys inland, back 
again by the same route to Liverpool. 

No doubt the journey was pleasant, and we feel sure 
that the note-taking and the water-colour sketching were 
very agreeable occupations for the tourist; but probably 
even the author’s frends would admit that as now laid 
before the world the text contains nothing either very 
novel or attractive, while of the many scenes sketched, 
omitting the sketches from photographs, we may say that 
it would be hardly fair to criticize them from an art point 
of view The volumeis not, however, without its merits. 
The author deserves credit for the earnest way in which 
he has called attention to the rmportance of encouraging 
the tea and silk industries, and we sincerely hope for the 
good of our colomes that his efforts in the direction of 
suk culture in Australia and New Zealand may eventually 
be as successful as tea-farming has been in Ceylon. 

One chief object of the voyage to Smyrna was to see 
the result of Mr. John Gniflitt’s silk-farming in Agia 
Minor. At one time the silk industry was one of great 
importance in and about Smyrna, but owing to the silk- 
worm disease it became almost extinct, so that even the 
very mulberry-trees were used for firewood. Now, 
ones the philanthropic zeal of Mr. Griffitts in supply- 
ing silkworm eggs not only free from disease but raised 
from carefully-selected varieties, the industry 1s being 
restored, and large numbers of mulberry-trees are being 
planted. 

Several chapters in this volume ate devoted to the 
subjects of the rearing of silkwoims, and of the treatment 
of the mulberry-trees. From the hatching out of the 
larval forms to the reeling off of the silk, only some forty 
to forty-five days elapse, but though the labour be short, 
the care and attention required are very great, and the 
successful silk rearer learns various lessons of method 
and cleanliness which are of permanent value. 

In chapter ix. we have a summary of Mr. Griffitt’s 
valuable report on the silk trade, furnished to the De- 
partment of State, Washington. From it we learn that 
at one time in Smyrna there were three large silk-reeling 
factories, driven by steam, where hundreds of female 
hands were einployed. When, on the failure of the indi- 
genous worms, Japanese worms were introduced, it was 
found that it required double the number of cocoons 
to yield the same weight of silk. With Mr. Griffitt’s 
improved native race of silkworms, the quality of the silk 
is better, and the produce much heavier than before. To 
those interested in silk culture we can reconmend 
the perusal of this volume, which, indeed, would 
be better described as “Notes on Silk Culture in 
Smyrna.” 








i 


A Catalogue of the Flora of Matheran and (tahableshwar. 
By the Hon. H. M. Birdwood, M.A, LL.M. With a 
Note by Dr. Theodore Cooke, LL.D., F.G.S. (1887) 


Tuis little botanical work is a reprint from the Journal 
of the Bombay Natural History Society It will be useful 
to persons visiting the localities botanize: and the records 
of the upper Jimits of various plants are interesting to 
botanists at a distance. 

Mahableshwar is ın the Ghauts, about a hundred miles 
south of Bombay, and the highest part of this healthy 
resoit is nearly 5000 feet above sea-level, so that there 
are considetable changes in the vegetation in the ascent. 
The present catalogue contains the names of less than 
500 species of plants, a number which future investiga- 
tions will doubtless double. As the Bombay Natural 
History Society is still in its infancy, some singular slips 
in the classification of the plants are peihaps excusable ; 
and we hope the members will not feel discouraged at 
our pointing out that ferns are not “plants with cellular 
tissue only,” nor are mosses “leafless plants.” 

The Bombay Natural History Society possesses a her- 
barium of Mahableshwar plants, presented to it by Dı. 
Cooke, and it may be hoped that this will form the 
nucleus of a collection adequately representing the whole 
flora of the entire Presidency. Up to the present time 
the Bombay Government has shown but httle interest in 
botanical work, and possesses none of the apphances for 
its prosecutton to be found at Calcutta, Saharunpore, 
Madras, or Peradeniya. Yet for the Forest Department 
alone some kind of herbarium and botanical library is 
indispensable, unless its officers are to grope in the dark 
as to a large proportion of the plants they come across 
in their duties. 

However, this is by the way. It is a sign of the 
development of a healthier interest when a hard-worked 
official hike a judge of the High Court is found to take 
ie lead in so creditable a way in the study of the local 

ora. 


L'Homme avant l Histoire. Par Ch. Debierre. 
J. B. Bailliére et Fils, 1888.) 


In this book M. Debierre gives a clear and interesting 
account of some of the results of anthropological re- 
search. In dealing with disputed points, however, he is 
apt to arrive at conclusions somewhat hastily, The 
doctrine of the unity of the human race he rejects, but 
he contents himself with a very shght and madequate 
consideration of the arguments which may be advanced 
on the other side. Again, he assumes that there can be 
no doubt whatever as to the Asiatic origin of the Aryan 
or Indo-European race. That the original home of the 
Aryans was in Europe cannot be held to have been 
proved, but the theory has been accepted by so many 
investigators, and so much may be said in favour of it, 
that in a work of this nature it ought at least to have been 
explamed and discussed. 


(Paris : 


Philips Handy Volume Atlas of the British Empire, 
with Statistical Notes and Index, (London: Philip 
and Son, 1887.) 


THIS little book is among the first British work of its 
sort that we haveseen. It1s extremely neatly put together 
and is well edited throughout. It contains 64 plates and 
on them 110 maps, showing the British possessions in 
the various parts of the globe. Aftereach map is a short 
analysis of position, extent, population, climate, industries, 
government, orography and hydrography, &c., &c. In 
addition to the maps there are plans of various towns. 
Just before the index are given “Comparative Dia- 
grams of the British Empire,” comparing area, popula- 
tion, trade, and revenue of the Buitish possessions of the 
different quarters of the globe. This is followed by the 
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index itself, with a list of abbreviations, consisting of 
twenty pages closely filled in with places in three columns. 
The colouring of the maps is excellent, and it 1s obvious 
that no attempt has been spared to make the book 
as complete as possible in every way. A. L. 


LJ 
The young Colleor’s Hand-book of Ants, Bees, Dragon- 
flies, Earwigs, Crickets, and Fites, By W. Harcourt 
Bath. (London: Swan Sonnenschein, 1888 ) 


ANY boy who may wish to form a collection of imsects 
will find in this little hand-book all the information he 
will be likely to need at first for his guidance. The author 
does not pretend to go deeply into the subject, but he has 
brought together a sufficient number of facts to show 
beginners that the study of entomology will well reward 
any labour that may be devoted to it. His explanations are 
simple and clear, and the value of the manual is much 
increased by a large number of good illustrations. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
(frasea by his correspondents. Neither can he under- 
fake to return, or to correspond with the writers of, 
rejected manuscripts. No notice is taken of anonymous 
communications. 


[The Haitor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
ts so great that it ts impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts, 


An Earthquake in England. 


As no account has been given in NATURE of a recent earth- 
quake, perhaps room may be found for the following. I was 
standing near my garden door at 8.20 a.m on Sunday, Novem- 
ber 20, when the quiet was suddenly broken by a heavy smotheied 
crash, followed by reverberations as ın a clap of tl under of rather 
short duration. I felt no shaking of the ground, but many 
peisons here felt it, and the shaking is stated to have been very 
markei near Dagnall, between here and Hemel Hempstead. 
The sound was like the falling in of an immense mass of rock— 
followed by echoes—in a cavern. 

Some persons say they heard a second, but much less loud, 
crash later in the morning, but this was not heard by me. 

At Ampthill, near Bedfoid, persons left the town to meet the 
first tram from London to inquire of the passengers as to a 
possible explosion having occurred in London. 

The crash was heard in Bucks, Beds, Herts, Suffolk, Essex, 
Cambridge, and possibly in other counties. I have seen reports 
fiom Newmarket, Hitchin, Cambiidge, Wimpole, Heydon, 
Royston, and Saffron Walden, in addition to accounts fiom 
many positions close to this place. 

It 1s curious that Stow records, under A.D, 1250, the thirty- 
fourth year of the reign of Henry III, :—‘‘ Upon St. Lucie’s 
Day, there was a great earthquake in this town (St. Albans) and 
the parts thereabouts, with a nowe underground as tho’ it 
thundered, which was the more strange for that the ground 1s 
chalky and sound, nor hollow or loose as those are where earth- 
quakes often happen; and this noise did so fright the daws, 
rooks, and other bids which sat upon houses or trees, that 
they flew to and fro, as if they had been frighted by a 
gosshawk.”” WORTHINGTON G., SMITH. 

Dunstable. 


On the Constant P in Observations of Terrestrial 
Magnetism. 


THE formula for P given by Mr. Rucker (NATURE, vol. 
xxxvi. p. 508) has evidently been obtained by expanding the 
usual expression rigorously to tems of the second order ; but as 
the usual expression diffeis from Gauss’s theory by terms of the 
second order, Mr. Rucker’s expansion 1s necessarily inexact to 
the same extent, and m fact his second orde: term has no 
existence in Gauss’s theory. 


NATURE 
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Going only to terms involving r7’, Gauss’s equations may be 
written— 
Je) = Lr + Ure. 6... Ut) 
F(t) = Lat Dy be (2) 
m S 
a = KL (r+ 2) Sl arati P) 


where f(t) signifies either sin z or tan # according to the form 
of instiument employed. i 














B i ; 
TEDE A = rfu) aan‘ ee (4) 
Ay= Ar (tah eea a (5) 
_ n’ 
i r 5 (6) 
we find from (1) and (2) 1espectively 
spi fa s(a) =a- Pe. (7) 
4L = Ay I~ B(A yn} Aa = Pwi) (8) 
Whence, by inspection, 
_nfA-A 
P= B( o De (9) 
_pfA-A 
oe oa) eC 


To find 3L we may use either (4) and (9), or (5) and (10) ; 
and in either case the result will be as accurate as our funda- 
mental expressions, 

Expanding (10) to terms of the second order, 


A-A A-A\V 
P, = (2A 1) + (+A a) ei eH 
and therefore the mean of (9) and (10) is 


roan] (SM) (HA) e 


whence, by putting 





C = log A — log Ay 


and remembering that 





A-A LC CCa 
I= ents * gan C «se (13) 


in which M is the mcdulus of the common system of logarithms, 
we have to terms of the second order—- 


ror? {eA = Noe Aa, ae 
rr M i 


Equation (9) is what I gave in my letter on p. 366 of the last 
volume of NATURE, where I was careful to say that it was 
derived from Gauss’s original equations. When properly used it 
18 as accurate as equations (1) and (2). Equation (14) was given 
by Mr. Ellis in his letter on p. 436. It 1s slightly easier to 
compute than (9), and differs from that expression by a term of 
the second order which is less than the accidental error of obser- 


Py = (14) 





vation, The second order term added by Mr. Rucker renders 
his expression less accurate than either (9) or (14), if Gauss’s 
theory is accepted as correct. Wat. HARKNESS, 


Washington, D.C., November 4. 





I THINK that on ieconsideration Prof. Harkness will admit 
that ıt is not I who have fallen into error. If only two obser- 
vations are made, equations (7) and (8) aie identical, and there is 
no need for the introduction of Py. In like manner if numerous 
measurements were available in which the error of observation 
was nil any pair would give the same value of L, and P, would 

in be unnecessary. If, however, the equations are affected 
by ertors of obsei vation, and it be agreed that in combining them 
we may replace the P’s by a single quantity, Py, it must not be 
arbitraiily defined. Prof. Harkness assumes that in the case of 
two observations it must be the mean of P and P,, but he gives 
no reasons, and he does not state what value he would adopt if 
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the measurements were numerous. The proper course is to 
determine ıt by the method of least squares. > 


Writing / for f(u) and omitting 1 + z (3) may by the aid of 


(7) be written in the form— 


1_H 

== — (8 Pyr) 

J 2m ( o) 
This is exactly analogous to the equations used by Maxwell in 
the determination of the quantity Ag, which in bis notation and 
method of development corresponds to P, (‘‘ Electricity and 
Magnetism,” second edition, vol. i. p 100). It is unnecessary 
to occupy the pages of NaTuRE with a reproduction mutatis 
mutandis of his formule. We can get, as he does, a general 
expression for P, when we have # equations at our disposal, 
and when # = 2 this reduces (in the notation of Prof. Harkness) 
to 


(a) ` 


If then ın a magnetic survey observations are made af two dis- 
tances at a number of stations, we should take as the final value 
of P, the mean of the most probable values found at each 
station, As this would be unduly laborious, we approximate. By 
an obvious transformation (a) becomes— 


log (1 - a) tog (1 - =p) = log A ~ log Ay 
nè? r 


Po = (A - A {A/P -= An’) 


a = 
ot Po(rnt — 3) + fs (r-r) &e. = log A — log Ay A = Ar, 


Thus to a first appioximation— 

rr’ log A ~ log A, 
i S 
And if we substitute this value in the small term— 








27.3 Jog A ~ log A 
P= 271. E gÀ, 
(7) 0 Pop ampe JI 
mr rite log A ~ log Aj? 
2 (rt - ry ( M ) 


This is the expression I gave. The effect of the small term in 
(y) is, as I pointed out, less than the error of experiment, but it 
diminishes the difference between the rigorous and approximate 
values of P, given in (a) and (8), and it is useful in indicating 
the magnitude of the difference between them. 

Fortunately all methods lead to (8) as a first approximation 
which we are agreed is close enough for practical purposes. If, 
however, we regard the observations as fallible, (a) gives a better 
value of P, than (14), and equation (y) gives a closer approxi- 
mation to ıt than (8) does. ARTHUR W, RUCKER, 

Science Schools, South Kensington, November 24. 


P.S.—It may be well to add that, although the formula for 
A, is correctly given by Maxwell in line 17, p. ror, the value of 
deduced taaw is incorrect, being really that of 2MA,/H 
There 1s another misprint immediately below, 8D being sub- 
stituted for 8Q in the second edition. 





Instability of Freshly Magnetized Needles. 


I SHOULD like to be permitted to support Prof. Rucker in his 
reply to Prof, Nipher (NATURE, vol. xxxvii. p 77), with a few 
remarks on the subject of observations of magnetic dip. 

The question of the degree of accuracy of dip observations 
is one that has been 1epeatedly raised and discussed. In 1864 
in his report to the Board of Visitors, the Astionomer-Royal, 
Sir G. B. Airy, referred to the matter, and a correspondance 
between him and. the Chairman of the Kew Committee (Mr. 
L. P. Gassiot) ensued, which 1s punted 12 extenso m the Report 
of the British Association for 1864, pp. xxxiv -xlvi 

In reply to an inquiry by Mi. Gassiot as to whether the 
paragraph in the Report was intended to apply to dip observa- 
tions made at the Kew Observatory, Sir G. B. Airy quoted the 
following statement by Sir E, Sabine .—“ The probable error of 
a single observation of the dip with reliable instruments of easy 
procurement 1s known to be + 1’/"5, It has been shown to be 





| 


so by a series of 282 observations made at gKew, smploying 
twelve circles and twenty-four needles, all of the pattera whic 
has been in use at Kew for several yems past. The observa- 
tions were made by seven different observers; the results are 
published in the Proceedings of the Royal Society, March 186r, 
vol. xi. p. 156, from entries in the Kew Observatory books, not 
a single observation having been omitted. Jhe probable error 
-+ 1 5 may be regarded as including constant errors, considering 
the number of different circles and needles which were employed, 
as well as the peculiarities of different observers, of whom there 
were seven ” (the italics are General Sabine’s), The Astronomer- 
Royal then concluded. by stating ‘‘ these are the’probable errors 
which I cannot accept as accurate.” 

As a result of the conespondence, a series of observations 
was made at both the Greenwich and Kew Observatories by the 
observers of both institutions, with the same Kew pattern instru- 
ments, and then Sir G, Airy wrote, ina letter dated November 15, 
as follows: ‘* As regards the results of observations, those made 
with the Kew instruments are consistent to n degree which I 
never saw before; and the results for: dip obtainable with the 
Kew dip instruments are undoubtedly more consistent and more 
ceitain than I had supposed them to be.” 5 

A similar inquiry was set on foot by Dr. H. Wild, of St. 
Peteisburg, and in 1886 we made a large number of observations 
with different needles for him, the resulting error of an observa- 
tron bemg in this case + 1’ 3. The most severe test, so far as 
we are aware, which has been applied to dip observation, 1s that 
recently de-cribed by M. E. Leyst, of St Petersburg, in a quario 
volume of 133 pages, published in the Repertorium fur Meteoro- 
logie, entitled ‘* Untersuchung uber Nadel Inclimatorien ” 

The author discusses some 6576 observations of dip made 
with different instraments and needles, and determines their 
probable enors, which he always find small, so much so that he 
deduces the corrections to hundiedths of a minute of arc, To 
quote particular caves, he determines fiom thirty series of com- 
pansons between obseivations and the simultaneous readings of 
the magnetographs and the induction inchnometer, that the 
difference amounts to only 1/06; and agam, by compaung at 
Pawlowsk the fifteen needles of the three dip instruments of the 
Pawlowsk, Irkutsk, and Ekaterinburg Observatories (all of 
English make, obtained thiough this Observatory), he finds their 
mean conection to be nil : 

Judging from the experience gained at Kew by the examina- 
tion of probably 150 circles and 500 needles by various makers 
and different observers, I can thoroughly indorse Prof. Rucker’s 
opinion that Piof. Nipher’s instruments are scarcely capable of 
satisfying modern requirements as to accuracy, and are such that 
were they submitted to us for examination they would be 
promptly returned to their makers for adjustment, 

G. M WHIPPLE. 

Kew Observatory, November 26. 


Gore’s Railway. 


As I have had several letters concerning my use of Dr. Gore's 
arrangement, depicted on p. 107 of you last week’s issue, 
perhaps I may as well say that I am aware it is commonly re- 
garded as a Trevelyan rocker, and that I doubt not its function 
i that connection. This point of view is so familiar to every 
one, through Tyndall’s ‘‘ Heat,” that I thought it unnecessary 
to mention ıt. But I have occasionally heard the motion of the 
ball attributed to the electro-magnetic action of the current on 
itself—which 18s impossible—and I thought it useful to point out 
that ıt could nevertheless be used as an illustration of electro- 
magnetic force, provided a vertical magnetic field is applied as 
well as a current. I should imagine the earth not too weak to 
have an effect under favomable conditions ; but of course such 
an effect would be strictly definite in direction, and reversible. 

OLIVER J. LODGE. 


The Highciere Bagshots. - 


THE notice in NATURE for December 1 (p. 104), by my 
friend Mr. R. S. Herries, of casts of shells in the Bagshot Beds 
at Highclere tends strongly to confirm the results of my own 
work in that district. On the strength of physical and strati- 
graphical evidence, I have shown the development ın that 
neighbourhood of aff the three stages of the Bagshot formation 
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as we knoty it in fbe London Basin. This will be seen on the 

publication of a paper which was sent ın to the Secretary of the 

Geological Society on October ro last, but has not yet been 

put down by the Council for reading. A. IRVING, 
Wellington College, Berks, December 2. 


3 The Ffynnon Beuno and Cae Gwyn Caves. 


Me. WORTHINGTON G. SMITH'S letter ın NATURE of Decem- 
ber 1 (p. 105), is so misleading that I hope I may be allowed to 
reply toit. As is usual with highly prejudiced observers, he 
has attempted to prove too much for his case, as he might have 
seen had he taken the trouble to referto my papers The scraper 
which he mentions was submitted to Dr. John Evans for his 
opinion, and his conclusion as given in my paper in the Pro- 
ceedings of the Geologists’ Association, vol. 1x. p, 17, 18 as follows. 
The scraper ‘‘is not of a river-drift form, so far as at present 
known, but is precisely like many from the Fiench caves of the 
reindeer periods, auch, for instance, as La Madelaine.” Mi. 
Worthington Smith’s contention therefore that it agrees exactly 
with ‘the Neolithic scrapeis of Icklingham and Mildenhall ” 
can only piove that there is no chronological value in the classi- 
fication of such implements. I must explain, however, that we 
have based no aigument on the scraper referred to, since ıt was 
found, before the explorations were properly commenced, in an 
open part of the cavern, and, as stated by me in the paper referred 
to, ‘it would be improper to dogmatize on this evidence.” I 
may say at once that I entirely demur to any classification based 
on the form of the implements rather than on the fauna asso- 
ciated with: them, and I see no reason whateve: to suppose that 
the worn, roughly-trimmed implements usually found in river 

vels are older than the bettei-preserved flakes and trimmed 
implements found in caverns, which would be used for a 
different purpose fiom the icugher ones. The implements 
discovered subsequently belong to the so-called oldest types 
found in caverns, and were associated with Mammalian re- 
mains, equally characteristic of the oldest river giavels as of 
the caverns. Mr. Smith’s statements in regard to the duft “in 
front of the Denbighshire caves” are of so extraordimary a 
character that I am tempted to ask him, before I criticize those 
statements, whether he ever visited the Fiynnon Beuno Caves 
during the course of the exploiauons, whether he ever saw the 
section of the drift exposed at the Cae Gwyn Cave, and what 
evidence he can bring forward to support his statements that the 
drift “is not in its o al position, but distinctly and obviously 
relaid,”’ and that he doubts ‘‘ whether before it was relaid ıt was 
a true Glacial giavel at all?” I think the members of the 
British Association Committee, who have carefully conducted the 
explorations, and have the strongest evidence in support of their 
conclusion that the caverns, which are now about 400 feet above 
«sea-level, were occupied by man and the animals before the 
marine drift and boulder-clay covered them over, have a right to 
eask for the data upon which such statements as those above 
weferred to are based. These relate to facts, and must be dealt 
with in a different manner from those statements which are made 
clearly from a bias against the idea of Glacial and pre-Glacial 
man. Mr. Smith says that he has not been able to 1ead up the 
literatwe of the subject, therefore he is probably unaware of the 
‘fact that Prof. Prestwich has recently (Quart. Joun. Geol. Soc 
Wor August last) stated that he has arrived at the conclusion that 
whe high-level gravels, with implements, in the valleys of the 
Somme, Seine, ‘Thames, and Avon date back to Glacial or pre- 
“Glacial times; and that ‘‘the great masses of gravel in the 
meighbourhood of Mildenhall and Lakenheath, also containing 
Mint implements, are certamly not of fluviatile ongin” ; and that 
Khey seem to him “ta be part of the phenomena connected with 
whe passage of the t ice-sheet over the eastern counties, and 
ka that sense pre-Glacial.” Henry Flicks. 

Hendon, December 2 





Cloud Movements in the Tropics, and Cloud 
Classification, 


A FEW months ago I called attention to the fact that the 
general movement of the uppe: clouds ın the tropical regions of 
the Atlantic was fiom a westerly point; since then I have 
worked up all my observations (which extend over a period of 
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31 days-spent in these regions in all months of the year except 
tine} with the following results :— 


Upper layer of Middle layer of 
Between latitudes cloud comes from cloud comes from 
N. 23° and 17° S. 67° S. 45° W. 
N. 16° ,, 11° S. 564° W S. 83° W. 
N.10° ,, 6° Ss rw S. 17° W. 
N. 5° ,, 0° Near’ W. N. 35 E. 
SS ry 5° N.32° W, N. 78° E. 
S. 6° ,, 10° N.45° W. S. 58° W. 
Sm? ,, 15° N.53 W. N. 16° W. 
S. 16° ,, 23° S. 86° W. N.55 W. 


Taking a general mean for the whole region, this gives for the 
upper layer of clouds N. 864° W., and for the middle layer 
of clouds S. 73° W. These results are from observations taken 
by myself, and no observation was registered if there was the 
slightest doubt as to the cloud movement. The ordinary ship 
register of upper cloud movements 1s worse than useless, a pro- 
pagatory movement of the upper clouds being constantly 
mistaken for their real movement, and the names being 
hopelessly mixed, the cirro-cumulus bemg the source of most 
mistakes. 

The cirro-cumulus exceeds all other forms of cloud in extent, 
ranging from the delicate fine moitles at a great elevation to the 
large flaky masses quite low down, and until itis considered a 
middle Jayer cloud we are certain to have some confusion. 

It is quite time that cloud classification was placed on a more 
satisfactory basis. Now one observer will call a certain form of 
cirro-cumulus, a cumulo-cirrus ; a moderately high (middle layer) 
stratus of uniform texture, a cirro-stratus ; again, one form of low 
stratus, a pallio-stratus, Another observer will even call a de- 
tached fragmentary stratus, cirro-cumulus; and lots of ob- 
servations will be useless from one observer failıng to understand 
the particular form of cloud A calls pallio-stratus or B calls 
cirro-cumulus. Far better to keep to Luke Howard’s simple 
nomenculature tll some classification 1s definitely fixed to which 
all can agree. 

To be satisfactory the classification must be founded on the 
physical and morphological (if I may use the word here) structure 
of clouds. I find no difficulty in making observers understand 
the difference between a stratiform and a cumuliform cloud ; this 
1s the first step, and ‘once the distinction is thoroughly grasped 
the rest is comparatively easy. I propose something of this sort. 
Two orders, the ‘‘ Stratiforms” and the ‘‘ Cumulforms,” these 
to be subdivided into types, and these again into species ; ¢.g. 
taking the ordinary dull-looking stratus commonly seen in 
anticyclonic areas, 1t would be described as— 


Order Stratus, 
Type Low-stratus. 
Species Pallio-stratus, 


On take that form of curus which appears as lines or threads right 
acioss the sky ; it would be destribed thus— 


Order Stratus, 
Type Circus, 
Species Curro-filum. 


By using this system an obseiver would be gradually brought to 
recognize first the broad distinctions and then the minute 
distinctions in clouds. David WILSON-BARKER, 





THE FORMS OF CLOUDS, 


S° much attention has been given of Jate years to the 

study of clouds, and so-many names have been sug- 
gested by different writers for the same form of cloud, 
that the whole question of cloud forms and cloud names 
must soon be referred to an International Congress, A 
few remarks on certain broad facts connected with the 
shapes of clouds, and on the fundamental principles by 
which weather forecasts are deduced from these forms, 
may therefore be acceptable to those who have not given 
special attention to the subject. 

The two most important facts which must never be for- 
gotten are; (1) that cloud forms aie essentially the sameall 
over the world ; and (2) that there are only five or six 
distinct structures of clouds. 
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The identity of cloud forms all cver the world has | the illustrations of this article, and the*conclusion of 
recently been demonstrated both before tl e Royal Society | identity is irresistible. The cirmfying cloud over an 
and the Royal Meteorological Soc.ety of London by the | regular cumulus, in Fig 3, might be seen over any 

summer thunderstorm in Englandg though 

this example 1s from tropical Borneo ; while 
the fleecy cirro-cumulus in gig 4, which was 

taken near the Falkland Islands, about 51° S., 

differs in no respect from the similar cloud 

we so often see at home Fig. 6 is a strato- 
cumulus from near Teneriffe, in the heart of 
the North-east Trade; but the writer has 
seen an absolutely identical sky from the 
summit of North Cape, far within the Arctic 

Circle. 

The different stiuctures of clouds can 
certainly be 1educed essentially to five or 
six types. A great deal must of course 
depend on the definition we adopt of a kind 
or species of cloud. We believe that one 
German meteorologist im Rhineland says 
that he has discovered 30,000 different kinds 
of cloud, and that he has not yet finshed his 
classification. This 1s absurd; for though 
no two clouds are ever exactly the same, 
any more than any two faces, still certain 
broad types of cloud structure can readily 
be recognized. 

The first primary type of structure is the 

. cirriform or hairy, The thin fibres of white 
silvery cloud which constitute a cirrus may 
assume an almost infinite vanety of forms. 

The commonest is the simple wisp of white 

threads such as is shown in Fig. 1, floating 

at a high level over a heavy mass of cumulus 
cloud. Sometimes the cirrus lies in long 
straight stripes, which Ley has shown have 

a great value in forecasting weather; or 

at other times assumes the “ penniform” 

or plume-hke appearance which, accord- 
ing to Vines, precedes a hurricane in the 

Antilles. 

Cirrus as a rule ıs formed at very gh 
levels—20,000 to 25,000 feet-—and the con- 
stituent particles are undoubtedly frozen, but 
we occasionally find a fibrous structure at 
low levels, where the constituent paiticles 
aie certainly ina fluid form. Both the cirrus 
and cumulus in Fig, 1 are composed of icy 
particles, for the picture was taken on a cold 
winter day in England when snow showers 
were flying about. But in Fig 3 we see a 
fibrous combed-out structure at quite a low 
level in Borneo, where the temperature both 
of the air and the rain makes it certain that 
the whole cloud mass was made up of liquid 
particles. 

The true cumuloform structure of cloud 
can never be mistaken. The 11sing mass of 
condensed vapour assumes a rocky, lumpy 
appearance, which 3s well delineated in the 
lower portion of Fig, 1. The varieties of 
form are infinite. Sometimes beautiful little 
isolated cloudlets, each with its own flat 
‘base, float all over the sky, while at other 
times we only see mountainous masses rising 
above a gloomy cloud bank on the honzon, 
as in Fig. 3. 

Essentially different from the above is the 

x E PEN stiatiform structure which 1s depicted in 
te 3 —Cumulo-mmbus, cirnfying above, Borneo Fig. 2. Here we have a thin layer of flat 

ny cloud, at low level, more or less bioken, but 
exhibition of about fifly photo: raphs of clouds taken by | showing no trace of either a fibrous, rolled, or lumpy 
the writer in various longitudes, and ın latitudes ranging | stiucture. When the sky is broken, this form of cloud is 
from 72° N. to §5°S. Some of these aie reproduced in | unmistakable, but when overcast it is impossible to dis- 
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tinguish pureestratus fiom the flat under surface of | Teneriffe; and here we see the lumpy masses of cloud 
getting apparently thinner and thinner as they approach 
the horizon, til they look at last like a series of stripes or 


some kinds of cumulus or nimbus. 


The term nimbus is applied to any cloud which is pie- 


cipitating rain In practice we find two 
tather distinct types—a strato-nimbus or 
flat cloud, and a cumulo-nimbus or 1ocky 
rain-cloud. Th® former is characteristic of 
the rainfall in front of an extra-tropical 
cyclone, the latter of the precipitation from 
squalls and thunderstorms all over the world. 
Our illustration (Fig. 3) represents a distant 
view of the clouds over a thunderstorm in 
Borneo. Below we see the rocky summits 
of a mass of cumulo-nimbus, while apparently 
above, but really at about the same level, we 
find the characteristic fibrous structure that 

‘is called “goat’s hair” by some, or “false 
ciirus” by others. 

Another typical structure 1s that which 
has been called in all times by all nations 
fleecy, woolly, or some cognate name. In 
this, clouds assume the appearance of a 
fleece of wool. Each httle mass of condensed 
vapour has a peculiar fibrous structure, quite 
different from true cirrus. The density and 
level of formation vary a good deal. When 
the cloud ıs thin at up to about 25,000 feet, 
most meteorologists call it cirro-cumulus ; 
but when denser, and down at about 18,000 


feet, the name of cumulo-cirrus has been . 


por to distinguish this low variety. 
ig. 4 18 an excellent specimen of cirro- 
cumulus, fron a photograph taken near the 
Falkland Islands 

There is a form of cloud intermediate 
between pure cirrus and pure stratus which 
is so common and so characteristic of bad 
weather that it has universally been classified 
as cirro-stratus. We apply the term to a 
sky which is covered with a thin layer of 
cirrus fibres, more or less mixed up with a 
formless haze or veil of scattered ice-particles. 
Sometimes the cirrus threads are thin and 
white as the finest gossamer, and float 25,000 
to 27,000 feet above the earth, but at other 
times the structure 1s coarser, and the level 
of formation not more than 18,000 feet. The 
first kind 1s called cirro-stratus, the second 
strato-cirrus. Fig. 5 is an example of a 
rather heavy cirro-stratus, taken near Dover. 
It will be observed that there are two distinct 
lines of structure about which the cloud 
masses are grouped, and that the hnes in- 
tersect one another at a certain angle, so 
that the whole has a certain reticulated 
appearance. This is most characteristic of 
cirro-stratus, 

Cirro-stratus with its hairy structure, and 
cirro-cumulus with its fleecy appearance, 
might at first sight appear to be radically 
different from one another ; but they are not 
so really. It is by no means uncommon 
to see a patch of fibrous cirro-stratus sud- 
denly become fleecy for a few minutes, 
and then return again to its former state. 
We cannot give the reason for this, as 
the origin of both structures 1s at present 
unknown. 

Ther: is a form of cloud, intermediate 
between stratus and cumulus, to which the 
word strato-cumulus is appropriately applied. 


In this the cloud layer is too lumpy to be called pure 
stratus, and not rocky enough to be called cumulus. 
Fig 6 is an excellent specimen of this type, taken near 



































Fig, 6 —Strato-cumulus, Near Teneriffe, 
rolls parallel to the horizon. Tas of course is the result 


of perspective. ; 
The ten varieties of cloud which we have now described 
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—cirrus, cumulus, stratus, nimbus and cumulo-nimbus, 
cirro-cumulus and cumulo-cirrus, cirro-stratus and strato- 
cirrus, together with strato-cumulus—comprise all the 1m- 
"portant kinds of clouds; and there are really only five 
distinct types of structure—cirrus, stratus, cumulus, nim- 
bus, and cirro-cumulus. Prof. Hildebrandsson and myself 
consider that the ten words above mentioned, com- 
pounded out of only four Latin words, are practically 
sufficient for all ordinary purposes. 

Specialists in clouds a of course want more minute 
varieties, such as different names for some of the kinds 
of cirrus, and for the low broken clouds, such as scud, 
wrack, &c. There are also a whole class of pendulous 
clouds, such as festooned stratus, pocky cloud, or mam- 
mato-cumulus ; and the long black wreaths of cloud in 
front of certain types of thunderstorm, but these are all 
very local, and also very short-lived, so that they need 
only be mentioned here. 

So far for the mere external forms of clouds as they 
would strike a savage or an artist ; but to the meteorologist 
there is a philosophy behind them. In England some 
forms presage wind and rain, others indicate the advent 
of fine weather; while recently it has been shown that 
different kinds of clouds are developed in different parts 
of cyclones and anticyclones. For instance, cirro- 
stratus forms in front, cumulus in rear, of a cyclone; 
while fleecy cirro-cumulus is very characterisnc of the 
western side of the anticyclones, 

But then we are met by the apparent paradox that 
precisely the same forms of cloud are found on the 
equator where neither cyclone nor anticyclone was ever 
developed. Moreover, the same cloud does not prognos- 
ticate the same weather all over the world, and even in 
the same country the same cloud may indicate either good 
‘or bad weather according to the circumstances under which 
it is develo For instance, cumulus in England 1s 
sometimes the associate of a fine day, other times the 
forerunner of a shower. 

The clue to the whole puzzle lies in the fact that the 
same form of cloud can be produced under totally differ- 
ent circumstances. Vapour-laden air can only condense 
into cloud, and then be drawn out or rolled about between 
different currents in a very lumited number of ways, and 
hence the small number of really distinct varieties of 
cloud structure. 

Let us take the case of cumulus in detail as an example 
of general principles. Cumulus is always the condensed 
capital of an ascensional column of air, but the source of 
the uptake need not always be the same. For instance, 
air may rise either (1) from ordinary evaporation on a 
fine day; (2) from the uptake of a cyclonic vortex; (3) 
from the collision between two opposite currents. 

The first—evaporation—is the source of fine-weather 
cumulus in England and all over the world; while the 
uptake of a cyclone is the cause of rainy cumulus wherever 
such eddies are formed. The rainy cumulus of the 
equator is the product of squalls and thunderstorms 
whose nature at present is unknown in most cases; but 
one very common cause is the collision between the land 
and sea breezes of the tropics. The two opposing cur- 
rents meet, one is forced upwards, and then mountainous 
cumulus is the result. The cumulo-nimbus in Fig. 3 1s 
over a thunderstorm in Borneo, due to the collision of the 
land and sea breezes. 

Al, therefore, that we can say for certain when we see a 
cumulus cloud is that an ascensional current of arr has 
risen to the level of condensation. What future weather 
the cloud prognosticates depends on circumstances, and 
must be judged by our experience and knowledge of the 
climate ın which we may happen to be. Clouds always 
tell a true story, but one which is hard to read; and the 
language of England is not the language of Borneo 
The form alone only shows that a certain form of condens- 


e 
ation 1s taking place; the true import must be judged 
by the surroundings, Just as the sense of many words can 
only be judged by the context. 
RALPH ABEREROMBY. 
° 
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FIFTH ANNUAL REPORT OF THE FISHERY 
BOARD FOR SCOTLAND. 


pHE Report for 1886 contains so much of general 

interest that it deserves thé attention of many who 
look upon a Blue-book as the dnest of reading, only 
attractive to those whom it may immediately concern. It 
is desirable that the scope and practical aims of the 
Board should be more generally known, and the public 
should appreciate the excellent work done by it, instead 
of regarding this as the mere outcome of scientific lean- 
ings to certain lines of investigation. The fisheries of 
Scotland continue to be very productive, and nothing is 
more striking about them than the great and increasing 
yield of the herring fishery. Though this increase and 
the low price at which the herrings have been sold have 
proved a great boon to the community, especially to the 
poorer classes, it is deeply to be regretted that the crews 
sustained very heavy losses from the glutting of the 
market consequent on the large takes and low prices. A 
striking feature of the summer hernng fishery of 1885 was 
that many in-shore grounds where herrings had been 
found in great abundance in previous years but which had 
been recently all but deserted were restored to their former 
fertility. This was even more marked in the season of 
1886, as all along the east coast from Montrose to the 
Pentland Firth there seemed to be one immense un- 
broken shoal of herrings, lying from oneto ten miles off 
land. At no former period in the history of this fishery 
were the catches so heavy. The winter herring fishery 
on the east coast was the most productive ever known, 
yielding a total catch of 128,441 crans. The gross total 
value of the sea and salmon fisheries of Scotland for 1886 
was £2,550,778 “8s. 3d. 

Dunng the past year the scientific work consisted 
chiefly in carrying on the trawling expenments required 
by the recent Act of Parliament (Sea,Fishenes (Scotland) 
Amendment Act, 1885), but in addition mvestigations 
were made as to the development, artificial hatching, 
structure, and habits of the more important useful fishes 
An important part of the inquiry as to the influence of 
trawling consisted in arranging to obtain statistics show- 
ing the quantities of fish landed from the restricted 
areas, and the conditions under which they were cap- 
tured—an extremely difficult matter to arrange. 

The Board’s marine station at St Andrews has again 
been under the direction pf Prof. McIntosh, whose Report 
shows that important work on the Iife-historres and de- 
velopment of the food-fishes has been done at this station 
by him and Mr. E. E. Prince, by Dr. Scharff on the 
imtra-ovarian eggs of food-fishes, and by Mr. Wilson 
on the development of the common mussel. The 
memoir first mentioned, viz that on the development and 
lfe-histories of the food-fishes, is now ready for publica- 
tion, and 1s illustrated by thirty-one quarto plates. Its 
size and the nature of the illustrations of course render ıt 
unsuitable for a Parliamentary Blue-book. 

The “Report on the Trawling Experiments on the 
East Coast, Part J. Preliminary,” by Prof. Ewart and 
Sir J. Ramsay Gibson-Maitland, gives the results of an 
Important item im last year’s work. The Act already 
referred to having empowered the Scotch Fishery Board 
to frame by-laws for the better regulation of sea-fishing, 
and one such law having been framed, passed, and con- 
firmed, ıt was necessary to make arrangements to dis- 
cover, if possible, what influence the prohibition of 
trawling under the by-law would have in leading to 
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an increase of*fish in the protected waters. At the outset 
it was evident that it would be neces to make syste- 
matic observations on the various eat trawling along 
the same lines, and as nearly as possible under the same 
conditions, as the ordinary steam trawlers ; and further, 
that it would kf equally necessary to obtain as far as 
possible a fecord of the fish captured day by day from 
the various grounds in the Firth of Forth, St. Andrews 
and Aberdeen Bays. 

Representations having been made that a small steam- 
vessel properly fitted out was indispensable, and a sum 
for the buying and maintenance of such a vessel having 
heen granted, the Garland, an iron fishing yacht, was 
purchased and duly equipped. She was provided with a 
steam winch, trawling gear, dredges, &c., and later it was 
found desirable to add a small bridge to admit of a better 
“look-out” being kept when at work during the mght in 
the vicinity of small fishing-boats, often pee pro- 
tected by lights, The beam of the trawl provided 1s 
twenty-five feet in length, ñe. about half the length of 
those used by the ordinary steam trawlers. This size 
was selected partly to suit the weight of the ship, and 
partly to cause as little disturbance as possible to the 
fishing-grounds when under periodical inspection. Special 
forms were prepared to admit of a complete record being 
kept of the fish taken by the trawl, dredge, and tow-net, 
and of the temperature, state of the weather, &c. The 
Garland was supplied with charts, showing the extent 
and direction in which the trawl was to be carned in 
working over the various trawling stations, and with several 
books of reference, bottles, tanks, &c., for the preserva- 
tion of spawn, young fish, crustacea, and other objects 
which required to be afterwards examined or identified. 
Recently a complete set of thermometers and other in- 
struments for making physical observations have been 
provided, and the necessary instructions given for their 
use. 

In the present Report it is pointed out that the Firth of 
Forth is well adapted either as a feeding-ground or a 
nursery for the most important of our food-fishes and also 
for shell-fish. As a matter of fact, there is not, it is stated, 
on the east coast of England or anywhere else on the 
coast of Scotland, a stretch of water with so many natural 
advantages from the fishermen’s point of view as the 
Firth of Forth. The fresh water carries with it food for 
mussels and other shell-fish. The sea brings in food for 
herring and other round fish. The water varies consider- 
ably in depth and salinity, and the bottom at one part 
consists of sand or mud, at another of gravel or shingle, 
and at another of rocks, sometimes bare, sometimes 
covered with sea-weed, and the temperature throughout 
the year is fairly constant, there never being great heat in 
summer or very great cold in winter. The physical con- 
ditions of St. Andrews Bay dre entirely nile those of 
the Forth, and this being the case the fauna may naturally 
be expected to differ considerably. There has not been 
time to prepare a complete account of the fauna of St. 
Andrews Bay during the different months of the year, but 
it is hoped that with the help of Prof. McIntosh a first list 
will be ready for the next Report. It is, however, known 
already that the rocky ground on the seuth shore is nch in 
mollusks, crustacea, marine worms, ccelenterates, &c. ; and 
that starfish and other echinoderms, edible, swimming, 
and hermit crabs and other crustacea are scattered in 
abundance over the sandy bottom of the bay, and 
especially that mussels abound near the mouth of the 
Eden. Further, swimming or pelagic forms (including at 
certain seasons of the year schools of young fish, 
crustacea, and mollusks) teem in the surface and deeper 
waters. As is to be expected from the nature of the 
bottom, fiat fish far out-number round fish all over the 
bay. The flat fish are chiefly represented by several 
kinds of dabs, by plaice, flounders, skate, and brill, and at 


times turbot ; and in addition the bay is visited by had- | in the open sea. 





dock, whiting, cod, and other round fish. Aberdeen Bay 
corresponds in some respects with St. Andrews Bay, but 
the closed area includes not the bay proper so much as a 


„narrow portion of the territorial waters (some eighteen 


miles in length) which extends from Girdle‘Ness to the 
Cruden Scars. This area, very narrow at certain points, 
never reaches a width of three miles. The Dee, Don, 
and Ythan flow into the bay, but the fresh water flows 
over the salt without mingling with it as ın the Forth to- 
form a true estuary. The bottom consists chiefly of 
sand, but towards the north and south sand gives 
place to rock. The fauna resembles that found at St. 
Andrews, but although flat fish are relatively plenti- 
ful, whiting are far more abundant. It is to be 
observed that, in comparing the prominent features 
of the three districts investigated, the Firth of Forth 
is characterized by ‘an abundance of haddocks, St. 
Andrews Bay by the predominance of flat fish, and 
Aberdeen. Bay by the large number of gurnards and 
whitings. As regards the practical working of the by- 
law, ıt is only necessary to add that although only a year 
has elapsed since it was passed, providing for a hmited 
form of protection for the waters referred to, there are 
already some signs of improvement both in the number 
and size of the less migratory flat fish, and in the number 
of young round fish which visit the territorial waters for 
long or short periods. The fishermen of the Forth 
and St. Andrews Bay state they are already obtaining 
better takes of flat fish, and that they believe in a few 
years the in-shore grounds will have recovered to a 
considerable extent their former richness. 

Prof. Ewart gives an interesting paper on “ The Arti- 
ficial Hatching and Rearing of Sea Fish.” The publication 
last year of “ The-History of Howietoun” (Sir J. Ramsay 
Gibson-Maitland) marks an epoch in the history of fish- 
culture. It affords proof that the Salmonide at least can 
be bred and reared in confinement as successfully as any - 
of the smaller domestic animals, and that fish-culture, 
notwithstanding all the reverses it has suffered through 
the misplaced zeal and energy of its many would-be 
advocates, has a gieat future before it, not only in re-- 
stocking our own rivers and lakes, but also in peopling 
the waters of all countries where the conditions are 
favourable to the development and growth of the 
Salmonidz and other valuable food-fishes. Fish-culture 
at Howietoun has been reduced to ascience. Every step 
in the process, from the impregnation of the eggs to the 
rearing of the mature fish, has been thoroughly mastered - 
and systematized. So careful have the observations 
been from first to last, that it is now possible to produce, 
with certain limits, considerable modifications in the 
time at which the eggs mature and hatch, and in the 
rate of growth of both the fry and the older fish; and, 
further, many hybrids have been bred, the genealogy of 
which is not a little hard without the aid of an ancestral 
tree to fully comprehend. 

The reasons for putting such knowledge acquired to a 
practical application are that the demand for salmon 1s 
greater than formerly, and the nature of the spawning- 
grounds has been altered. Nature provides for all 
natural losses, but she does not, and cannot be expected 
to cope with those created by the necessities of civilization. 
It 1s for science to step in and help to solve the problem 
of supply and demand. 

Unlike the higher animals, fish are not protected in the 
early stages, and the food-fishes even less than otheis. A 
very limited acquaintance with the life-history of sea-fish 
enables one to readily understand that, though the culture 
of salmon and trout may be highly advantageous, and 
often all but imperative, ıt does not follow that this is the 
case with the herring and cod and their allies. The 
most sanguine pisciculturist would scarce dare propose to 
increase the number of the more migratory fish that Jive 
It has been suggested that, by hatching 
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fish in-shore, local races might be formed; but this is 
taking for granted that during the process of incubation the 
fish are brought under some remar kabie spell which atrests 
their strongly inherited instincts, and leads them to settle 
down for life in the vicinity of their birthplace, instead of 
roaming about to see the world like their free born cousins. 
It seems, therefore, too much to expect cod and haddock 
and other wandereis to 1emam always about our doors 
because they happened to see the light under artificial 
instead of natural conditions. But though fish-hatching 
may not be able to influence much, if at all, the number 
of fish in the open sea, and though it may not be able to 
establish local races or shoals, ıt may still be of great 
service. In the first place, it may be the means of intro- 
ducing fish, which have the migratory instinct fairly well 
developed, into waters where they practically did not 
previously exist. For example, by instituting hatcheries 
in the upper reaches of some of the long fjords in Nor- 
way, a large school of haddocks or other round fish might 
be readily created which might find all the conditions 
necessary to their existence without wandering into the 
open sea; and, in fact, the same results might follow the 
hatching on a large scale of round fish in some of our 
own firths and bays. Again, asin America, it might be 
possible to produce shoals of fish, such as the shad, 
which, by wandering along the coast or living in the 
estuaries, would be the means of attracting large and 
more valuable forms to the m-shore grounds; fish, in 
fact, which would act the part of the herring, but be a 
moire constant source of attraction—remaining in the 
firths for several months at a time, Lastly, fish-cultuie 
may have a great future before it in hatching flat fish, 
which have the double advantage of being extremely 
valuable, while they are often very limited in their migra- 
tions. The artificial hatching of sea-fish has not yet had 
tme to obtain a firm footing; for the first trustworthy 
experiments made were those of the German Commis- 
sioners (Meyer, Mobius, and others), who hatched numerous 
herring in 1874 in the Bay of Kiel. As is well known, 
Norway has a Society for Promoting the Norwegian 
Fisheries, with branches at the principal fishing centres. 
In 1882 an experimental station under Captain G. M. 
Dannevig was started at Flodevig, near Atendal, where 
millions of sea-fish have been hatched, and a number of 
cod and herring :eared in a pond near the hatching 
station. The question of hatching sea-fish 1s under 
consideration at the present moment at Grimsby. It is 
proposed to found a hatchery at Cleethorpes to propagate 
round and flat fish, with a view of replenishing the ex- 
hausted in-shore waters of the North Sea Even should 
this experiment prove unsuccessful, it will be of import- 
ance in furnishing and spreading the technical education 
and information so much required among those engaged 
in the fishing industry. 

To successfully hatch sea-fish in large numbers, the 
first and last requisite is an abundant supply of pure 
sea-water. This necessitates a small sea-pond and a 
number of large tanks, from which a constant supply of 
pure filtered water can be readily obtained. In addition 
to having at command an abundant supply of sea-water, 
it 18, of course, necessary to have the hatching-station in 
the vicinity of some rich fishing-ground, where plenty 
ripe fish may be obtained when wanted 

Given plenty pure sea-water and a number of ripe fish, 
the next desideratum is a hatching apparatus, the form of 
which must depend on the nature of the eggs to be 
manipulated. While hening s are heavy, and not 
only fall to the bottom, but adhere to whatever they 
touch, the eggs of most of the food-fishes are non- 
adhesive and lighter than sea-water, and hence they 
float at or near the surface. Prof. Ewart describes and 
figures a promisingly practical hatching jar for adhesive 
eggs lately designed and used by himself, also the ap- 
paratus used at Arendal for floating ezgs, the most suc- 
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cessful hitherto devised. With such apparatus it would be 
possible, at a very small outlay, to hatch millions of float- 
ing food-fish eggs, and thus to restore and maintain the 
original productiveness of the in-shore fisherjgs. The 
conclusion 1s that we ought to establish hatching stations 
at one or more centres, One might be for round fish, the 
other for lobsters and other shell fish? The Firth of 
Forth and the Cromarty Firth seem admirably adapted 
for the pul pose, one great point being that minute pelagic 
forms, such as the young fry feed on, are remarkably 
abundant in both A hatching station could be provided 
for about £1009, and it is hoped the Board may soon 
obtain a vote for the purpose. The hatching operations 
at Flodevig, of the report of which Prof. Ewart gives an 
interesting abstract, shows that many important practical 
questions have been settled, and the conclusions reached 
at Howletoun and elsewhere as to the influence of ex- 
treme temperatures, sudden changes in the surroundings, 
and also on the eggs and young spawn on full-grown fish, 
have been well confirmed. 

Mr. Duncan Matthews gives (Part I.) a long paper, 
excellently done, on “The Structure of the Hering 
and other Clupeords,” with a senes of capital plates ; also 
Part II. of the Report as to variety among the Herrings 
of the Scotch Coast”; notes on “ The Food of the Whit- 
ing,” and on the “Ova, Fry, and Nest of the Ballan 
Wrasse” Mr. R. D, Clarkson’s paper “ On the Nutritive 
Value and Relative Digestibilty of White Fish” 1s as 
interesting from the dietetic point of view as Mr. C. E 
Fryers suggestions foi “ The Preparation of Sprats and 
other Fish as Sardines” is from the economic. Prof. 
McIntosh reports on the work done last year at the St. 
Andrews Marine Laboratory. The other scientific in- 
vestigations include notes on “The Food of Young . 
Gadide,” and on “The Spawning of the Pike,” by Mr. 
George Brook; on “Entomostraca,” by Mr. G. S. 
Brady; a paper on the “ Development of the Common 
Mussel,” by Mr. John Wilson; one on “The Physical 
Conditions of the Water of the Firth of Forth,” by Dr. 
H. R. Mill; and a “ Further Report on the Examinations 
of River-waters for Micro-organisms,” by Prof. Green- 
field and Mr. John Gibson. There are a number of 
tables and plates which add greatly to the interest and 
usefulness of the work 





PROFESSOR A, WEISMANN’S THEORY OF 
POLAR BODIES. 


NE of the most noticeable features at the recent 
meeting of the British Association at Manchester 
was the manner in which naturalists of all nation- 
alities agreed to do honour to Prof. Weismann, who 
has contributed to theoretic biology in the last few 
years with as lavish a hand as that with which he 
formerly enriched the practical side of the science through 
detailed observation and far-reaching induction. 

Ofhis later speculations upon the significance of obscure 
reproductive phenomena, the first! was abridged by Prof. 
H. N. Moseley (NATURE, vol. xxxin. p. 154); while 
perhaps the most important contnbution to biological 
science at the Manchester meeting was an abstract of 
the newer pamphlet? recently reprinted in this journal 
(vol xxxvi p 607) The necessary limits of such 
an abstract precluded” any account of the obser- 
vations which appeared to support Prof. Weismann’s 
views, as also ofthe details of the process by which, as he 
supposes, the plasmata are removed in the polar bodies. 
As neither the onginal pamphlet nor the still later 
account of his observations upon parthenogenetic eggs 
are generally accessible, it has been suggested that some 
additional points, ın expansion of the abstract, should be 
given in these columns. 


1 «Die Continur'at des Keimplasma's,” Jena, 1885, 122 pages. 
a Die Zxhl der Richtu gako per, ' Jenn, 1387, 75 pages 
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Certain recene obseivations on the maturation of the 
ovum are of great interest in this connection, as illustrat- 
ing the possible mechanism by which ovogenous plasma 
in the extgusion of the first polar body, and a number of 
ancestral plasmata in that of the second, are removed 
from the nucleug*of the ovum; the.former process 
being designed K. equalize in bulk the ovogenous and 
germinal piasmata contained in the nucleus (4eguations- 
thetlung), the latter to reduce the total number of an- 
cestral plasmata present by a half (Reduktions-thetlung). 

For this reduction in pumber of the ancestral plasmata 
there must be a second and special form of karyokinesis 
not as yet generally recognized. If any value be attached 
to the fact, first observed by Flemmung,! that in normal 
karyokinesis the nuclear loops are spht longitudinally, 
one of the resultant halves passing to each daughter- 
nucleus, then the two nucle: produced by such division 
must be precisely alike, not only quantitatively, but 
qualitatively. For Prof. Weismann’s view, however, there 
must exist “a type of karyokinesis in which the primary 
equatorial loops are not split up, but separated into two 
groups,each of which groups forms one of the two daughter- 
nucle.” E. Van Beneden? has already shown that in the 
formation of the polar body of Ascaris megalocephala the 
nuclear division differs from the usual type of karyo- 
kinesis in that the plane of division 1s at right angles to 
the normal; and Carnoy? has more recently essentially 
confirmed the observation, and has further added that, 
of the eight nuclear loops which are to be found in the 
ee of the spindle, four are removed in the extrusion 
of the first polar body, and two ofthe remaining four with 
the second, Were it certain that each of the eight loops 
consisted of ancestral plasma, it would be necessary to 
regard the first division of the nucleus as a process of 
reduction, not of equalization; but this is not to be 
accepted, mainly because the extrusion of the first polar 
body is to be found also in parthenogenetic ova. With more 
probability the first polar body of the ovum cof Ascaris is 
to be regarded as removing ovogenous plasma, since we 
know, through the observations of Flemming and Cainoy. 
that under certain conditions secondary splitting and 
consequent numerical duplication of the nuclear loops 
may occur. This shows, in Prof. Weismann’s view, that 
there exist nuclei in which the same ancestral plasmata 
may be presentin different loops, Such “ identical loops,” 
however, are not necessanly at the same ontogenetic 
grade; and this is probably the case here, as the four 
loops of the first polar body must be regarded as 
ovogenous plasma, the other four as germinal plasma. 
This would be practically proved if ıt could be shown that 
the eight loops were produced by longitudinal splitting of 
four primary loops, since such splitting 1s the means of 
separating plasmata of different ontogenetic grade from 
one another, without diminution of the number of ancestral 
plasmata. 

With regard to the male cell, the facts at our disposal 
are too few to enable us to speak with such confidence as 
is the case with the ovum, but whether the theory of Pan- 
genesis, or of the Continuity of Germ-plasma, be proved 
correct, a process of reduction of ancestral plasm simular 
to that occurring to the ovum must also take place in the 
maturation of the sperm cell, though probably after a 
different manner. The ancestral plasmata of the ovum 
undergo reduction only at the termination of ovarial 
maturation. Supposing, however, that reduction affected 
the first ovicell of an organism only, and that the rest 
were produced from this by normal division, then there 
would be practically but two kinds of ova in the 
ripe ovary, coresponding to the two halves of the 
original ovicell, and but two kinds of individuals 
produced from them, the members of each kind re- 
sembling each other as closely as twins. On the 


1 Arch Mikr, Anat, xvi., and elsewhere. 
a Arch. Biol yv. 3 La Celinie, 1886. 
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other hand, the later the period of germ-cell-formation 
at which the reduction is effected, the more will the 
ova differ in, composition from one another, and the 
greater scope is afforded for variation among the 
resultant individuals. Finally, if reduction be deferred 
till the ova be mature, the variation insured among the 
progeny ıs as great as it 1s possible to achieve. rhe 
production of such maximum variation is the probable 
explanation of the fact that the second polar body 1s not 
extruded till the ed of maturation. With the sperm- 
cells, however, the conditions of number and size are 
different from those obtaining in the ova. Though it is 
qone conceivable that the process of reduction may be 

eferred till the completion of sperm-cell formation (both 
of the fission-products probably remaining as sperm-cells), 
still the other possibihty must also be considered— 
namely, that it may take place at an earher date in the 
formation of the sperm, since the opportunity for extreme 
variation, however necessary in the case of ova of which 
a considerable proportion are fertilized, is far less requisite 
among sperm-cells, of which perhaps one in a hundred 
thousand or a million may be actually effective. The 
question can only be settled when we know which of the 
forms of nuclear divis‘on it is that effects the reduction of 
ancestral plasmata; in the meantime there is evidence 
to show that different types of fission are found at 
different stages of sperm-cell formation. Van Beneden 
and Julin? have shown that direct and karyokinetic 
division alternate in the spermatogenesis of Ascaris 
megalocephala; and the observations of Carnoy? and 
Plattner > on Arthropoda further point to the occurrence, at 
certain stages, of that less-known type of karyokinesis 
which, according to Prof. Weismann, 18 cha? + tn: ò 
the process of reduction. The “WVedenkern,’ described 
by La Valette St. George as occurring at the penultimate 
stage of spermatogenesis, is probably comparable to the 
first polar body extruded by the ovum. 

As is now generally known, Prof. Weismann has suc- 
ceeded in demonstrating that one, and only one, polar 
body is extruded from the parthenogenetic ovum; but 
the memoir‘ dealing with the details is but recently 
published, and is in a penodical inaccessible to most 
readers, His observations cover the following species .— 


CLADOCERA. OSTRACODA. 
Polyphemus oculus. Cypris reptans. 
Leptodora hyalina. Cypris fusca, 
Bythotrephes longimamus, 

Moina rectirostris. ROTIFERA. 

Moina paradoxa. Callıidina bidens. 
Daphnia longispina. Conochilus volvox. 
Daphnella brachyura. 


Sida crysiallina. 


The process in the Cladocera is as follows. The nucleus 
of the ovum approaches the periphery, and becomes 
gradually fainter till ıt is no longer recognizable except 
by the help of reagents. A normal nuclear spindle is then 
formed, and the polar body cut off with the resultant half- 
nucleus. After extrusion, the polar body may in some 
instances not only segment, and one of the resultant 
cells again segment, but, in the case at least of Moina, it 
appears that it secretes that part of the egg-shell which 
immediately overlies ıt, so that its true cell-nature is 1n- 
disputable. 

With regard to the Rotifera, a group in which its 
occurrence has been denied, a true parthenogenesis 15 
proved by the following observation. A female of Caidine 
with two uterine embryos was isolated on a slde; after 


1 Bull, Acad Belg. (3) vu. 312 2 La Cellule, 1885. 

3 Intern. Monatschr f Anat, Histol, iit. Heft 10 g 

4 Weismann and Ischikawa, “Ueber die Bildung der Richtungskorper 
ber thienschen Eiern,” Ber. Naturf. Gesell , Freiburg i. B., iu pt. x, 44 
pages, 4 plates. 
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the lapse of a day was born a young one, which possessed 
in its uterus an ovum already in segmentation. From 
this ovum two days later was produced a third female, 
while a second ovum in the uterus-of the mother was 
also already commencing to segment. Whether a% 
the “summer” (parthenogenetic) eggs develop into 
females or not, has yet to be proved. Here also it was 
shown that one polar body was extruded. 

The second part of the memoir sums up the literature 
relating to the subject, with the result that the extrusion 
of two primary polar bodies fiom fertilized ova has been 
demonstrated in sixty-six cases, that of one only from 
parthenogenetic ova in fourteen cases ; while none of the 
few observers who describe the extrusion of one polar 
body only from a fertilized ovum, have endeavoured to 
show that a second one may not have been present, at an 
ontogenetic period other than that which they describe. 

G. HERBERT FOWLER. 





SIEMENS'S GAS-BURNERS. 


WING to the very high temperature of ignition of 
gas, the only way in which it can be successfully ; 
used with the greatest economy is by the application ! 
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of the light and its intensity were in vain dwelt upon: 
the Buitish public were not inclined to entertain the new 
lamps, and a comparatively small business was done in 
them. Besides this, it was discovered by degrees that 
when impure gas was employed the gas passages became 
blocked with a sulphurous deposit, so that, in order to 
maintain their high efficiency when in constant use, these 
(Sarat Seq had from time to time to be cleared. Mr. 

lemens set to work to overcome both these defects, 
and the lamps he has now produced lend themselves to 
artistic ornamentation, and have no passages to offer 
obstructions to gas of ordinary quality. 

The lamp we propose to describe in the first instance 
is the one known as the open-flame sunlight pattern. 
It 1s designed for use in positions where the ordinary 
sunlight lamp is employed, such as public halls, concert, 
dining, and billiard rooms, banks, and theatres. The 
flame in this lamp is extremely delicate and elegant in 
appearance, having the form of an inverted cone of light, 
apparently unsupported. The annexed drawing illustrates 
the construction of this lamp. Four hoods made of sut- 
able material are arranged one above the other so as to 
form passages through which the products of combustion 








of regenerators. This was proved practigally by.the late 
Sir William Siemens in carrying out his own and his 
brother’s invention of the regenerative gas-furnace. For 
more than eight years now Mr. Frederick Siemens has 
devoted a portion of his attention to the domesti@applica- 
tions of gas, and he has quite recently gpened a depot in 
the Horseferry Road for the sale of his gas-lamps. Here, 
on Tuesday afternoon, he entertained several gentlemen 
interested in gas illumination, and tested photometrically 
some of the burners we propose to describe and 
illustrate. 

It is well known that the light intensity of a flame 
increases with its temperature in a higher ratio than the 
arithmetical, although the actual ratio has not been abso- 
lutely determined. It 1s, moreover, known that the more 
the energy of flame is transformed into radiant hght and 
heat the less 1s the amount carried away in the products 
of combustion. But the difficulty is to take advantage of 
these laws in practice, and to combine high temperature 
with durability, and the use of regenerators with simplicity 
of arrangement and elegance of appearance in the Jamp. 

After the Smoke Abatement Exhibition, at which Mr. 
Frederick Slemens’s regenerative gas-lamps were for the 
first time exhibited in this country, a great outcry was 
raised on account of their unsightliness. The economy 





are removed, their waste heat being utilized to heat the 
air supplied to the fame, The jets of flame issue ina ring 
from the lowest hood ; the products of combustion, passing 
through the aperture O, are drawn downwards through the 
annular space B, and then upwards through c to the 
chimney E. The hood between the passages A and B is 
intensely heated by the products of combustion descend- 
ing on its upper surface ; and the air which travels through 
the annular space A, on its way to supply the gas-jets, 
takes up the heat from the hood, the flame being thus 
supplied with heated air, as well as burning in an 1n- 
tensely hot atmosphere. The lamp we were shown con- 
sumes 24 cubic feet of gas per hour, and gives, with 
ordinary London gas, a light equal to 180 sperm candles, 
or 7'5 candles per cubic foot of gas, which is more than 
twice the light obtainable from the same amount of 
gas burnt in ordinary burners. This lamp was set up 
with a ventilator, but was much too brilliant for use in 
the room in which it was exhibited, the ceiling bein 
only about 12 feet above the floor, whereas it shoul 
be placed at an elevation of 30 feet or more, when it 
would not only serve for illuminating-purposes, but also 
for those of heating. 
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The Siemens gegenerative flat-flame burner, as will be 
noticed from the accompanying illustration, ıs a lamp of 
a quite different character from the one just described, 
burning as it does within an inclosing glass, the previous 
lamp being quite open to the air, The lamps exhibited 
consumed from 7 to 8 feet of gas each per hour, and are 
of various ornarftental forms. It consists simply of an 
ordinary bat’s-wing burner supplied with hot air through 
peroreted plates, which are heated by the waste heat 
rom the products of combustion, and by radiant heat 
communicated to the perforated plates. The advantages 
of this form of lamp are those of construction, applica- 
tion, and economy. The principal parts of the regene- 
rator consist of simple castings, whilst the only wearing 
part is the tip or burner, which is, as already stated, of 
the ordinary kind, and may be easily replaced at trifling 
cost. It can be fitted to the ceiling of a room lke any 
other gas-lamp, or may be connected up to'a chimney, so 
that the products of combustion may be withdrawn from 
the apartment. There is a provision for lighting this 
lamp without removing the glass globe, the glass being 
sufficiently far 1emoved from the flame not to receive any 
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deposit upon its surface. With a consumption of 7'2 
cubic feet of gas per hour, this lamp has been found to 
give without reflector a light equal to 72 sperm candles, 
or Io candles per cubic foot, being more than three times 
the light produced by ordinary gas-burners, whilst 1f three 
flames are inclosed in the same lamp the efficiency 
obtained 1s still higher. 

A third form of burner is Siemens’s improved argand, 
This is not a regenerative gas-burner properly so called, 
and hence the economy 15 not so great as in either of the 
burners previously described. Instead of utilizing the 
waste heat of the products of combustion, in this burner 
the heat of the lower or non-luminous poition of the 
flame ıs applied for the purpose of heating up the air 
which is supplied to the burner. The sketch shows the 
arrangement in half-section. It consists of gas-chamber, 
G, and tubes, R, from which the gas issues and 1s burnt, 
a metal stem, N, rises a certain height above the top of 
the gas-tubes, serving the double purpose of improving 
the form of the flame and conducting a certain amount of 
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heat down to assist in heating the air supplied to the 
burner. The air enters frouen the slots T, in the lower 
portion of the cylindrical case L, which surrounds it, a 
hot chamber being thus formed, from which the heated 
air passes to the flame. A glass chimney, X, incloses the 
flame as in the ordinary argand burner. 

By means of this lamp an intense white light is pro- 
duced with some economy of gas, the light produced with 
6 cubic feet of gas being 26 candles, or 4°33 candles per 
cubic foot per hour, as compared with 3°2 in the ordinary 
form of argand burner When an opal glass shade or 
reflector.is used, throwing down a portion of the light, 
this burner gives a light of 6°33 candles per cubic foot. 
Its applications are various, but it is mainly applied for 
reading and desk purposes. 

Mr. Siemens, in reply to a vote of thanks, said that the 
only economical way of burning gas was with the applica- 
tion of regenerators. This had already been proved by 
both the late Sir William Siemens and Mr. Frederick 
Siemens as regards furnaces for industrial purposes, and 
it 1s now being exemplified by Mr. Frederick Siemens in 
the domestic applications of gas. 





NOTES. 


Tue University of Cambiidge has sustained a severe loss by 
the death of Mr. Coutts Tiotter. He died on Sunday morning 
last. Next week we shall give some account of his services to 
his University and to science. 


THE United States Chief Signal Office has suppressed both 
its mountain stations, Pike’s Peak and Mount Washington. The 
latter was suppressed at Michaelmas. The grounds alleged are— 
the reduction of the giant by Congress, which has been very 
serous, and, further, inability to use the reports in forecasting. 


Tue Chief Signal Officer (Washington) has issued a circular, 
dated November 10 last, stating that, in view of the large num- 
ber of letters he has received deprecating the discontinuance on 
January 1, 1888, of the International Meteorological Observa- 
tions (see NATURE, vol. xxxvi. p 545), he has deetded to con- 
tinue to receive such observations, made at nooa, Greenwich 
time, after that date He does not promise to publish them as 
regularly as heretofore, but he will do what he can to give 
observers some return for their labours in the interests of the 
science of meteorology. 


THE Annalen der Hydrographie und Maritimen Meteorologie 
for November contains the first part of the explanatory text of 
the daily synoptic charts of the North Atlantic Ocean for the 
winter quarter of 1883-84, together with charts showing the 
positions of the principal barometric maxima and maxima (see 
NATURE, vol. xxxvi. p. 159) The depressions of January 22~31 
are of especial interest, as they include the lowest barometrical 
reading ever recorded in Europe, viz. 27°332 inches at Ochter- 
tyre, near Crieff, N.B., on January 26, 1884. The readings 
nearest to this are 27°33 inches, about 6° further south in the 
Atlantic, on February 5, 1870, and even 27 245 inches in Ice- 
land on February 4, 1824. A still lower reading has lately been 
quoted for False Point (NaTURE, November 17, p 68). The 
storm of January 26-27 was also remarkable for the rapid fall 
before, and the rapid rise after, the minimum pressure, 


THe Monthly Weather Charts of the Bay of Bengal and 
adjacent sea north of the equator, recently published by the 
Meteorological Department of India, very clearly ulustrate the 
distiibution of pressure, wind, and currents, as well as the 
changes of the monsoons, 1n those parts. The charts have been 
prepared from data for the yems 1855-78, and supplied by the 
Meteorological Council, at the expense of the Indian Office. 
Each chart is accompanied by explanatory text. 
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Last Saturday there was a severe earthquake in Calabna. 
Two shocks were felt: one at 5 o'clock in the morning, the 
other two hours later. Both shocks were felt all over the pro- 
vince of Cosenza, but the second was by far the most violent. AIl 
the signalmen’s huts on the railway near Sibari were destroyed 
for a distance of 8 kilometres, The station of Lattarico was 
also destroyed. At Paola the barracks and the Prefecture 
and Communal buildings were damaged; at Rogliano and 
Gravina several houses fell, and all the others were seriously 
shaken ; and at San Marco part of the monastery fell, The 
results were most disastrous at Bisignano, the greater part of 
which was destroyed. More than twenty persons were killed, 
and about seventy injured. The parish priest of Bisignano, after 
having made his escape fiom the chuch, 1e-entered it, when the 
building fell in, and he was killed. The results at Brsignano 
would have been even more terrible, had not most of the m- 
habitants, alarmed by the first shock, fled from their houses. It 
is said that 900 houses ate in ruins. 


A CORRESPONDENT writes to us from Blackburn :—‘‘ A shock 
of earthquake occurred at Chorley, Lancashue, on December 1, 
at about IO minutes to 7 o'clock a m. It was also felt over a 
wide area. At Blackburn, two distinct vibrations were felt. 
The direction of the disturbance appeared to be from south-west 
to north-east.” 


On November 5, at 7.16 p.m., a severe shock of eaithquake 
was felt at Bodo, on the north-west coast of Norway. Houses 
shook, and several objects on walls fell down. There was only 
one shock, and ıt lasted about half a second. 


On the evening of November 21, at 5.18 p.m , a magnificent 
meteor was obseived in the neighbourhood of Stavanger, on the 
west coast of Norway. It fust appeared in the western sky, 
and, having described a semicircle, disappeared below the 
horizon. Its size was that of a child’s head, and its light a 
brilhant white. The weather was fine and starry at the time. 


Mr. JOHN AIIKEN has contributed to the Proceedings of 
the Royal Society of Edinburgh an interesting note on the 
formation of hoar-frost. Experiments were made with a sheet 
of glass exposed horizontally near the ground. During the 
deposition of dew the windward edges were generally dry, 
because the air has to travel over the cold plate before its tem- 
perature is reduced to the dew-point; but, when hoar-frost 1s 
deposited, the windwaid edges of the plate have the heaviest 
deposit. In this case the air seems to act as if it were super- 
saturated. Although this is impossible in ordinary conditions, 
the author shows that, 1f we have a water suface and an ice one 
at the same temperature, the vapour will tend to pass from the 
water to the ice, because the vapour-pressure of waler is the 
higher; and he concludes that something like this takes place 
when hoar-frost is forming, the air which is satuiated to a 
water surface being supersaturated to an ice one. 


Dr. FRIDTJOF NANSEN, of the Bergen Museum, has announced 
his intention of attempting to cross the interior of Greenland 
next summer on Si, viz. the snow-runnei3 found so advan- 
tageous during the last Nordenskiold expedition across that 
continent, It may be remembered what extraordinary progress 
the Lapps made at that time on these Scandinavian means of loco- 
motion across snow-fields. Dr. Nansen, who has on a former 
occasion visited the inland ice in Greenland, has placed his plan 
before Baron Nordenskiold, who fully believes in 1ts realization, 
and is giving Dr. Nansen every assistance. The explorer pur- 
poses crossing from the east to the west coast, the reverse of 
Baron Nordenskiold’s attempt. 


AN Important paper by Prof. Lothar Meyer, upon the subject 
of “ oxygen carriers,” will be found in the current number of the 
Berichte. It embodies the results of a systematic series of 








experiments in which cuirents of oxygen and®sulphur dioxide 
gases were simultaneously passed for some hours through solu- 
tions of certan salts of known strength contained in flasks heated 
upon the water-bath. At the end of each experiment tle sulphur 
dioxide remaiming in solution was expelled bya current of carbon 
dioxide, and finally a determination was made of the amount of 
sulphuric acid formed by oxidation of the sulphur dioxide, The 
results show that the salts of certain metals exert a most 1emaik- 
able action ın causing the union of oxygen with sulphur dioxide. 
‘The most active of all is manganous sulphate, MaSO, . 5H,0, 
2 4giammes of which, dissolved in 200 c.c. of water, caused the 
formation of no less than six times as much stilphune acid as 
that originally contained in the salt; that 1s, for every molecule 
of the sulphate employed, five molecules of free acid were 
synthesized. Manganese chloride under like circumstances was 
also found to ect as an energetic oxygen canier, one molecule of 
MnCl,.4H,O causing the formation of 4'3 molecules of free 
sulphacacid. Copper salts were next experimented upon, and 
a 3 per cent. solution of the sulphate, CuSO,. S5H,O, was found 
to be most effective, one molecule causing the production of 
about a molecule of the acid. Both cuprous and cupric chlorides, 
the former in spite of its insolubility, act even more energetically 
than the sulphate, while the oxide hydrate, and, metal itself also 
work in a lesser degree. In a simular manner salts of iron, 
cobalt, nickel, zinc, cadmium, and magnesium were found 
capable of causing the oxidation of sulphurous acid, while salts 
of thallium and potassium merely acted Jike pure water, being 
absolutely powerless in this respect. These remarkable 1esults 
are due, in the opinion of Prof. Meyer, to alternate oxidations 
and ie¢ductions, and this is certainly very strongly supported by 
the fact that those metals act most powerfully which readily pass 
fiom one stage of oxidation to another. As zinc, cadmium, and 
magnesium are also found to act in this manner, it is presumed 
that these metals have also an inclination to form sub-salts which 
have never yet been piepmed. 


Some days ago a peasant ploughing at Tjoring, in Denmark, 
unearthed a handsome aimlet of pare goll weighing 12 ounces, 
which, according to the Duector of the Museum of Antiquities 
in Copenhagen, dates fom the second or third century A.D, 
There was formerly a barrow in the field where the armlet was 
found, and flint implements, broken pottery containing decayed 
bones, &c., have frequently been brought to light ; but all traces 
of the barrow have now disappeared through ploughing. 


Ir is reported from India that Mr. Rea, of the Madias 
Archeological Survey, has recently excavated some ancient 
barial-places at Dadampatti, Parava:, and other places im the 
Presidency, and investigated the cromlechs near Kodaikanaul. 
He has obtained a considerable collection of ancient pottery, 
and in some of the tombs found a large number of bones and a 
complete human skull. The latter had been filled up and 
inclosed in soft clay, so that its contour and characteristics are 
perfectly preseived. Mr. Rea also brought away a small 
specimen of a pyriform tomb. 


Last Thursday, Sir John Lubbock read a paper before the 
Linnean Society, in contmuation of his previous memoirs, on 
“The Habits of Ants, Bees, and Wasps.” He said it was 
generally stated that our English slave-making ant (Formica 
sanguinea), far from being entirely dependent on slaves, as was 
the case with Polyergus rufescens, the slave-making ant par 
excellence, was really able to live alone, and that the slaves 
were only, so to say, a luxury. Some of his observations 
appeared to throw doubt on this. In one of his nests the ants 
were prevented from making any fresh capture of slaves. Under 
these circumstances, the number of slaves gradually diminished, 
and at length the last died. At that time there were some fifty 
of the mistresses still remaining. These, however, rapidly died 
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off, until at the end of June 1836 there were only six remaining 

Ile then placed near the door of the nest some pupæ of Formica 
fusca, the slaveant. These weie at once canied in and soon came 
to matmity.. The mortality among the mistresses at once ceased, 
and from that day to this only two more have died. This seems 
to show that the slay@s perform some indispensable function in 
whe nest, though what that is still remains to be discovered As 
«egards the longevity of ants, he said that the old queen ant, 
which had more than once been mentioned to the Society, was 
still alive. She must now be fourteen years old, and stull laid 
fertile eggs, to the import&nt physiological bearing of which 
fact he called special attention. Ile discussed the observations 
and remarks of Graber as regu ds the senses of ants, with special 
neference to their sensibility towards the ultia-violet rays, and 
seferred to the observations of Forel, which confirmed those he 
thad previously laid before the Society Piof. Graber had 
also questioned some experiments with reference to smell. 
He, ho wever, maintained the accuracy of his observations, and 
wornted out that Graber had overlooked some of the precautions 
which he had taken ; his experiments seemed to leave no doubt 
as to the existence of a delicate sense of smell among ants, As 
wegaids the recognition of friends, he repeated some previous 
‘expe.iments with the same results. He took some pup from 
one of his nests (A) and placed these under charge of some ants 
Kom another nest (B) of the same species. After they had come 
ko maturity, he placed some in nest A and some in nest B. 
Those placed in theii own nest were 1eceived amicably, 
those in the nests of their nurses were attacked and driven out, 
This showed that the recognition 13 not by the means of a sign 
or password, fo. in that case they would have been recognized in 
mest B and not in nest A. Dr. Waismann had confirmed his 
observations in opposition to the statement of Lespis, that white 
ants are enemies to those of anothe: nest, even belonging to the 





1886), and the total for the year will probably be about 
52,000,000, At the same time the importation into Fiance from 
Portugal has been declining. Thus, fiom 154,647 kilogrammes 
in 1883, ıt had fallen to 1500 kilogrammes in 1885, and no 
figures are forthcoming for the fist eight months of 1887. 


In his Report for 1886-87, presented to the Parliament of 
Tasmania, Mr. Saville-Kent speaks of the oyster-fisheries on 
the Tasmanian coast-line. The results obtamed during the past 
year, from the series of Government oyster-reserves established 
in accordance with Mr. Saville-Kent’s recommendations, seem 
to him to justify the opinion that, with an extension of the same 
system, canducted on scientific principles, the produce of these 
reserves, combined with that raised on the private beds, will be 
sufficient within the course of a few years to establish once 
moie a lucrative oyster tiade m the colony. At all of the 
several reserves theie has been an abundant fall of spat, but 
moie especially in those of the Spring Bay district. This 
locality, Mr. Saville-Kent anticipates, will, as in former years, 
become the chief station of the Tasmanian oyster-fishery. The 
number of breeding-oysters at present laid down upon the 
various Government 1eseives may be reckoned at about 150,000 ; 
to these may be added, as the produce of the past year’s spatting 
season, at least an equal number of young brood. A further 
supply of 100,000 adult stock, fo. placing on the additional 
reserves projected o1 in course of construction, will be obtained 
fiom the natural beds duiing the current year. 


Mr IarrRY Pase WOODWARD (eldest son of Dr. Henry 
Woodward, F.R.S.), who had served for more than three yeais, 
under Mr. H. Y. Lyell Brown, as Assistant Government 
Geologist in South Australia, has, by the advice and upon the 
recommendation of Dr. A. Geikie, F.R.S., Director-General of 
the Geological Survey of Great Biitain, been appointed by the 


same species ; the domestic animals, on the other hand, can be | Secretaiy of State for the Colonies to the post of Government 


transferred from one nest to another, and will be amicably re 
ceived. In conclusion, he discussed the respective functions of 
Khe eyes and ocell, and referred to several other observations 
ən various interesting points in the economy of the Social 
Hymenoptera. 


IN an interesting pape read the other day before the National 
Academy of Sciences, New York, Prof. W. P. Trowbridge gave 
an account of a discovery which had lately been made by his son. 
This discovery is that birds of prey an 1 some others have the 





Geologist for Western Australia, Mr. Woodward sailed for 
King Georges Sound in the P. and O. steam-ship Shannon on 
the 2nd inst 


A PECULIAR phenomenon is being noticed in the large lakes 
near the village of Mazuren (near Gumbinnen, Prussia) The 
level of the water is continually decreasing ; during the last ten 
years it has fallen 1 metre annually, so that many of the islands 
in the lakes have now become peninsulas. 


THE People’s Lectures, begun under the auspices of the 


power to lock securely together those parts of the wing holding | London Society for the Extension of University Teaching, have 
he extended feathers, and corresponding to the fingers of the : attracted laige audiences, and there is no reason to doubt that 


human hand. The action of the air on the wing ın this condition 
2xtends the elbow, which is prevented from opening too far by a 


the success hitherto achieved will be maintained. Yesterday 
evening, Prof, II. G. Seeley, F.R.S., delivered, at the Great 


sartilage, and the wings may keep this position for an indefinite ; Assembly Hall, Mile End, Road, the first of a course of three 
ength of time, with no muscular acti§n whatever on the part of | lectures on ‘‘Glimpses into Nature’s Workshop.” The special 


he bud. While resting in this way, the bird cannot rise in a 

still atmosphere ; but, if there be a houzontal current, it may 
allow itself to be carried along by it, with a slight tendency 
lownward, and so gain a momentum by which, with a slight 
thange of direction, ıt may rise to some extent, still without 
muscular action of the wings. Prof. Trowbridge also believed it 
pute possible for a bird to sleep on the wing, In discussing 
‘his paper, Prof. J. S Newberry said that he had once shot a 
oird which came slowly to the ground as 1f still flying, but reached 
t dead. He believed that it had died high ın the air; but he had 
aever been able to account for the manner of its descent till 
mow, when he found an explanation in the statement of Prof. 
Trowbridge. 


THE cultivation of oysters in France appears to have greatly 
ncieased of late. Thus, while in 1885 the nu nber exported was 
30,000,000, 35,000,000 have been exported in the first eight 
nonths of 1887 (twice as much as 1n the corresponding part of 
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subject of this lecture was ‘‘ Water, the Earth Leveller.” The 
next two lectures of the course—‘‘Ice, the Earth Engraver,” 
and ‘‘ Underground Heat, the Earth Moulder and Modeller’’~~ 
will be delivered on December 14 and 21, at the Memorial 
Hall, London Street, Bethnal Green. 


ANOTHER seues of lectures at the Memorial Ial, London 
Street, Bethnal Green, is likely to be of good service, It 1s 
intended especiilly for working lads, and the lectures aie called 
* Science Talks.” Last Thursday, Dr. Gerard Smith delivered 
alecture on ‘* The Structure of Trees and Plants” ; and this 
evening he will lecture again, taking as his subject ‘‘ Micioscopic 
Life in the Sea.” On December 15, Mr. C, A. Newton will 
lecture on “The Wonders of the Heavens.” 


A CoNFERENCE on Technical Education will be held at the 
Royal Victoria Hall, Waterloo Bridge Road, on Wednesday, the 
14th inst, Sir Henry Doulton will take the chair. Two short 
papers—one by Dr. Fleming, of Univeisity College, the other 
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by Mr. Bochett, a working man—will be read ; and it has been 
arranged that the reading of these papers shall be followed by a 
discussion. It is hoped that employers and employed will both 
be largely represented at the meeting. The Hon. Secretary will 
be glad to send tickets for the platform or for reserved seats to 
anyone who may apply for them. 


In the Report of the Newcastle Public Libraries Committee 
for 1886-87, it is stated that, at the annual stock-taking in June- 
July 1886, only three volumes were found to be unaccounted 
for. Only sixteen volumes have been Jost since the opening of 
the Library in 1880. During the same penod the issue of 
volumes has reached a total of 1,538,445. 


A NEW edition of the catalogue of books in the juvenile 
lending department connected with Newcastle Public Library 
hag just been issued. A glance at the contents, as the compiler 
truly says, will show that in this juvenile department ‘‘ a won- 
derful wealth of entertainment is placed at the command of the 
young people of Newcastle.” No fewer than two thousand care- 
fully selected volumes are at their disposal. During the seven 
years the Library has been open, the Committee has more than 
doubled the stock of books in this collection, and 215,092 
volumes have been lent to children. 


A VISITOR to the beaver colony at Amlid, some distance from 
Christiansand, in Norway, to which we referred some months 
ago, states that the colony has flourished considerably during the 
summer, and is now probably the largest in Norway. Some- 
times as many as a dozen animals may be seen at a time in the 
water. The huts are „built close to the shore, and have two 
stories, one above and one below the surface of the water. The 
walls are made of timber, laid as ın a human dwelling, whilst 
the roof is covered with twigsand mud. All the aspen-trees in 
the vicinity have now been felled, and the animals have begun to 
attack the birches. Trees upwards of 18 inches in diameter at 
the root have been cut down, The animals appear to have most 
use for the branches, many stems stripped of the same lying 
about in the woods, The material required is dragged to the 
waterside along regular ‘‘log runs,” such as wood-cutters leave 
in forests, and in some places roots crossing the same have 
heen gnawed off, so as to make the run smooth. Shortly after 
an increase in the colony the new-comers begin to build a new 
house. Not one of the animals has as yet been killed, and 
visitors come from all parts for the purpose of watching their 
peculiar mode of living. It has been found that sentinels are 
posted, giving the alarm to the rest of the colony in case of 
danger. When such an alarm is given, all the animals leave 
their dwellings for the water. 


READERS of Icelandic Sagas will remember that in the 
celebrated Njal’s Saga there is a record of an attack on Nyal’s 
dwelling, Bergthorshval (named after his wife, Bergthora), and 
of its being burned, with the whole of Njal’s kin. In order to 
demonstrate the historical accuracy of the Saga, a member of the 
Iceland Archeological Society some two years ago proposed to 
excavate the spot where Njal s dwellmg was said to have stood. 
This was done last year, and resulted in the discovery, at a 
depth of some 6 feet, of a layer of ashes, remains of charred 
beams, &c. But thts was not all, Below the ashes three Jumps 
of some substance of a spongy nature, dirty-white in colour, 
were found ; and Dr. Storch, Director of the Royal Agricultural 
Laboratory in Copenhagen, by whom these lumps have just 
been analyzed, pronounces them to be ancient curdled milk and 
cheese. Such milk, called Skyr, was much hked in Iceland in 
remote times, and was often solidified to a kind of cheese by 
the fluid’ matter being pressed out. Strangely enough, the 
Saga mentions the fact of women bringing Skyr to extinguish 
the fire, Dr. Storch, by slowly treating fresh Skyr to a tem- 
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peratuie of a little more than 100° C., hase thereby obtained 
a substance in every respect similar to that found in the 
supposed ruins of Njal’s dwelling. 


Tux additions to the Zoological Society’s Garden? during the 
past week include a Striped Ilyana (yang striata) from North 
Africa, presented by Mr. Ernest Heydon Marquis; a Crested 
Porcupine (Hystrix cristata) from Suakim, presented by His 
Grace the Duke of Hamilton, K.T., F.Z. S.; two Common Squir- 
rels (Sciurus vulgaris), British, presented by Mrs. Henry Alex. 
Hankey ; a Horned Tragopan (Cestornis satyra d) from the 
South-eastern Himalayas, presented by Mr. R. J. Lloyd Price ; 
a Vinaceous Dove (Turtur vinaceus) from West Africa, pre- 
sented by Mr. R. H. Mitford; three South African Scorpions 
(Scorfio ——)/from South Africa, presented by Mr. W. K. 
Sibley; a Zebu (Bos indicus) from Africa, two Sandwich 
Island Geese (Bernicla sandincensis) from the Sandwich Islands, 
deposited. 





OUR ASTRONOMICAL COLUMN. 


TRE NEw ALGOL VARIABLES, Y CYGNI AND R Canis 
Mayoris.—Mr. Chandler has just published in Gould's Astro- 
nomial Journal, No. 163, his elements for these two interest- 
ing variables, In the case of Y Cygni, it will be recollected 
(see NATURE, vol. xxxv. pp. 307, 329) that before its period 
had been fully determined by observation, Mr. Chandler 
concluded, from the analo of all the then known stars 
of the type, that it would prove to be about thirty-six 
hours. This is now found to be correct, the actual -period being 
1d. 11h. 56m. 48s. The ground upon which the inference was 
based was the circumstance that with the other stars of the type 
the shorter the period of the star the higher ıs the ratio which 
the time of oscillation bears to the entire period. The first 
exception to this rule is R Canis Majoris, the variable star dis- 
covered by Mr. Sawyer last March (see NATURE, vol, xxxvi. 
p- 376), the duration of the oscillation for this star being sh. 
instead of 6h., as it should be on the same principle. 

The following are the are of the two stars :— 


R Canis Majoris. 

a { 1886, Dee. 9, { 1887, Mar. 26, 

Poe rth. 14m. 30s. 14h. 58m. 308, 
Period id. 11h. 56m. 48s. 1d. 3h. 15m. 559. 
Brightness at maximum 7m. vä 5‘gm. 
Bnghtness at minmmum 79m. 6°7m. 
Duration of decrease 4h. 2°5h. 
Duration of increase i 4h. 2'5h. 
Stationary maximum brilliancy Bh. ae 22h. 


Minor PLANET No. 271.—This object has received the name 
of Penthesilea. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887, DECEMBER 11-17. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on December it 
Sun rises, 7h. 58m. ; souths, 11h. 53m. 22°98. ; sets, 15h, agm : 
ht asc. on meridian, 17h. 12°9m.; decl. 23° s. 
Sidereal Time at Sunset, 21h. 9m. 

Moon (New on December 14, 19h.) rises, 3h, 11m. ; souths, 
8h. 47m. ; sets, r4h. right asc. on meridian, 
14h. 6'5m.; decl. 7° 27 S. 

Right asc, and declinatior 


Planet, Rises Souths Sets on meridian 
m. h m h m. h m. 
Mercury.. 6 7 .. IO 3t .. 1457 . I5 5'2 .. 18 26 S. 
Venus... 3 33 8 46 1359 .14 49. 9565 
Mars . 047. 654 .13 I . 12725... ON. 
Jupiter... 5 37 . 10 6... 14 35 .. I§ 249 . 17 478 
Saturn... 19 28". 316. II 4 34'1 19 10 N, 
Uranus .. 2 9 743 -~ I3 17 . I3 16 oe 525. 
Neptune.. 14 44. 2224. 6 4* 3450.. 1 


* Indicates that the rising is that of the preceding evening and the ae 
that of the following morning. 
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Dec h. à 
ul 8 ... Venus in conjunction with and 2° 37’ south 
of the Moon. 
12 II Venus at least distance from the Sun. 
12 $ Jupiter in conjunction with and 4° 16’ south 
of the Moon. 
13 9 Yfercury in conjunction with and 3° 24’ south 
of the Moon. 
Varrable Stars. 
Star, RA Decl. 
h m gi hm ’ 
U Cephei ... O 52% 81r 16 N. ... Dee, 12, O 25 m 
» 17, O 5% 
Algol .. 3 08 40 31N... 4, II, 20 23 m 
A Taurin. a a 3544 .12 10N... ,, I, I om 
» I5 0 2m 
C Geminorum 6574. 2044N.... 4, 14,19 OM 
R Canis Majoris... 7 14°3...16 IIS. 0. 4, II, 3 28 m 
n 17,23 3 
U Coronæ ... a I5 136... 32 4N... 5, 14, 20 47 m 
RScuti 4. 4. IB 4L 5. 5 50S. a gy I2 M 
B Lyre... 18 45°90 ..33 14N... 4, 14,20 OM 
Y Cygni 20 4566... 34 ION... 4, 14,22 4m 
s 17,21 58 m 
& Cephei . 22 250 .57 50N... , 16, 20m 
M signifies maximum ; s minimum. 
AMeteor-Showers. 
RA. Decl, 
Near Pollux . U7 gr N. Rather swift. 
Fiom Leo Minor ... 143 39 N. Swift ; streaks, 
Near A Draconis . 158 72N. 





M. POTANIN S JOURNEYS IN EAST TIBET 
AND EAST GOBI. 
A CONDENSED report of the results obtained by the three 
years’ journey of MM. Potanin, Skassy, and Berezovsky, 
in China, Amdo plateau of Tibet at the sources of the Hoang- 
ho, and East Gobi, has just appeaed in the Russian /svestza of 
the Geographical Society (1u. 1887.) Wuthout repeating what 
has already been mentioned ın his letters, Mf. Potanin gives in 
his paper a masterly sketch of the physical charactenstics of 
the various regions explored by his expedition. 

The route followed was fiom Peking, across the Utar-shan 
mountains which border the Peking depression in the west, and 
where the well-known Utai Buddhist monastenes are situated, 
to the city of Kuku-khoto. Thence south, across the Ordus 
region, to Lan-tcheu, capital of the Han-su province, and to 
San-tchuan on the middle H -ho, where M. Potanin spent 
the winter of 1884-85, while M. Skassy winteied at the above 
city, and M. Berezovsky at Hfoi-siang, on the Sy-tchuan 
frontier of the Han-su province. 
ceeded south-east to Min-tcheu on the Tao-he, and to Sun-pan. 
Lun-an-fu was the utmost puint reached towards the south, and 
the expedition returned to Lan-taheu to spend the second 
winter at the LIumbum monastery, close by Si-nin The third 
summer was spent for the ietun journey, which was made ad 
Kuku-nor, acioss the mountains which separate the Tsaidam 
from the Mongolian plateau, and the cities of Han-tcheu and Su- 
tcheu. Then, taking a course due north, the expedition crossed 
the Gobi, as also several uidges continuing the Ek-tag Altaiin 
the east, and the Hanghai ridge, and reached the Orkhon River, 
whence tt proceeded to Krakhta and across Siberia to Russia. 
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; along the steep slopes of the rocky hills. 


| deciduous trees lower down, clothe the mountain slo 
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either covered with some bushes or occupied by the fields of the 

Mongols, who chiefly grow setaria, buckwheat, and hemp. The 

wet depressions, covered by meadow-grasses and partly with 

Halophytes, and called ¢cha:dams, are enlivened by the herds 

and the mud huts of the half-nomadic Mongols. The sands are 

steadily moved by the winds from the south-west towards the 
noith-east, and this constant motion explains why the Chinese 
gave to the sand-desert the name of Sha-he, or ‘‘ River of 

Sand.” 

In the highlands which connect the Tibet mountains with 
those of Shan-si the expedition spent fifty days. Thick layers 
of loess cover there the horizontal layers of salt-bearing sand- 
stones and conglomerates. The region 1s a high plateau deeply 
burrowed by the cafes of the rivers, which sometimes are 
2000 feet deep, and are cut both through the loess and the 
sandstones. The narrow cañons are mostly waterless, while the 
broader ravines are watered by riveis and therefore are the 
seat of many villages. There ıs little wind or rain, and the 
atmosphere 1s charged with dust. 

In Tibet the expedition ciossed only the Amdo plateau, 
arated from the Mongolian plateau by the Nan-shan 
e For 400 miles the expedition crossed there a 1egion the 

lowest parts of which rise above 7000 and 8000 feet. Even the 

Hoang-ho at Gui-dui has an altitude of 7600 feet, and the 

valley of the E-tsin at the Pabor ta-sy monastery is 8000 feet 

high; the valleys of the Urunvu and the Tumun-guan are 
at altatudes of from more than gooo to 10,099 feet, The highest 
paits of the plateau rise, however, to 12,000 feet, and Lake 

Kuku-nor is spreading its wateis at the height of Alpine peaks, 

i.e. 10,700 feet. Still higher grassy plateaus, where ıt never 

rains but often snows, and marshes spread over large meas, rise 

to the south of the lake. Only a few of the mountam-tidges which 
inclose this plateau are snow-clad. It has a quite original flora, 
discovered by General Przewalski. Forests are few ; as to the 
high meadows, they are inhabited by nomad Tangutes, and, 
on lower levels, by a mixed population of Chinese and settled 

Mongols described under the name of Daldas. 

The Alpine highlands watered by the northern tributaries of 
the Blue River which separate the Amdo high plateau fiom 
the Chinese lowlands, are the most picturesque part of China. 
The routes which cannot follow the bottoms of the narrow 
and rocky valleys pass over the mountains, flights of ste 
being cut in the rocks, or wooden balconies being built 
Suspended. bridges, 
swinging under the weight of a mule, cross streams which flow 
m a succession of rapids and waterfalls. The Chinese monsoons 
deposit all their moistness on the south-eastern slopes of the 
mountains ; thick forests, of Conifers on higher levels and of 
. Maples, 
hme-trees, oaks, Hekuinpie, and a number of shrubs and chumb- 
ing plants are growing in impracticable thickets, while all crags 
are thickly covered with ferns, mosses, and orchids, Mollusks 
(Balymus and Helix) cover the crags by thousands, And 
finally at the foot of the mountains the sub-tropical flora—palms, 
bamboos, banana-trees, and tea-trees—makes its appearance. 

The villages and the towns—clean and well-watered—are 
strikingly picturesque, a3 the houses (with windows, like our 
European dwellings) are built in the shape of amphitheatres on 
the slopes of the steep forest-clothed hulls. In some towns the 
roofs of the houses are the workshops and sitting-places of the 
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inhabitants. The valley of the “Golden Lakes ”—Kser-ntsto— 
with its background of snowy is especially picturesque. 
As to the region crossed between the Amd» platew and 


Kiakhta, it is sharply divided into two parts. The southern is 
a true desert, which stretches towards the north as far as the 
Khangat Mountains, The Nan-shan rises as an immense snow- 


The Peking plam, covered with fertile loess, 15 separated by ' clad wall on its southern border; then comes a narrow stup of 


a series of 
from the plateau of the Ordos, watered by the middle IYoang-ho 
Of Europeans, only M. Preewalski, the mission: Tluc, and 
M. Potanin’s expedition have visited the O:dos—a plateau about 
3300 feet high, covered with shifting sands, the best pat of 
which is on their eastern border. Owing to the moistness 
brought by the numerous streams which flow towards the 
IIoang-ho, the sands on the eastein border are not so bad as 
those described further west by M. Przewalski, and the darkhaus 
are covered with bushes of Shyavyk, Artemisia, Hedysarum 
devi, and thickets of the Pugiontum cornutium—a new shrub 
discovered by Przewalski; sometimes dark giowths of Thuja 


cover the Jaréhans, The hollows between the sandy hills are | the expedition. 


ee dges budt up of gneisses and limestones, | mhabited and cultivated land, which 15 followed by a gravelly 


desert, where only a few trees of Haloxylon Ammodendron, 
and bushes of Calhgerum and Ephedra grow here and there, 
while the course of the E-tsin 1s marked by narrow strips of 
meadows covered with Advis. The depression of the E-tsin, 
which flows into the Gashiun-nor, has an altitude of only about 
3000 feet, and it 1s bordered in the north by the Tostu ridge, 
and three other parallel ridges, of which the northern 1s snow- 
clad. The valleys which separate these four ridges are water- 
less; old river-beds, now , are seen on their bottoms, but 
even the Ha/oxylon forests which formeily grew in their valleys 
are now disappearing, only decayed trees having been seen by 


3°14. 
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As to the plateau in the north of the Khangai Mountains, it 
is covered with nch meadows, while the slopes of the hills are 
clothed with forests of larch; the Sibenan cedar-tree also 
makes its appearance. In the lower valleys the Mongols carry 
on some agricultuie. 

The above account is followed by an ethnographical sketch 
of the Ordos-Mongols and the Daldas, 

The results obtained by the expedition are very important. A 
survey has been made of a stretch of no less than 4400 miles. 
Latitudes and longitudes have been determined at sixty-nine 
places. ‘Two hundred photogiaphs, 700 specimens of mammals 
and birds, a bulky herbarium, and rich collections of lizards, 
insects, mollusks, and rocks have been brought iu. M., Bere- 
zovsky still remains in the region he has become so fond of, 
and he wrote last February, fiom Hoi-siang, that his journeys 
about Si-ning and Tai-tchan have enriched his collection with 
500 more specimens of birds, some of which are very aoe 








SOCIETIES AND ACADEMIES, 
LONDON, 


Royal Society, November 17.—"‘ Specific Inductive Capacity.” 
By J. Hopkinson, M.A., D.Sc., F. R.S, 

‘olsa Orl,—This oil has been found not to insulate sufficiently 
well for a test by the method of my former paper. Most 
samples, however, were sufficiently insulating for the present 
method. Seven samples were tested with the following mean 
results :-— 

No. r. This oil was kindly procured direct from Italy for 
these experiments by Mr, J. C. Field, and was tested as supplied 
to me— 





K = 3°10. 
No. 2 was purchased from Mr. Sugg, and tested as supphed—~ 
K = 37°14. 


No. 3 was purchased from Messrs. Griffin, and was dried over 
anhydrous copper sulphate 


K = 3°23. 
No. 4 was refined rape oil purchased from Messrs. Pinchin and 
Johnson, and tested as supplied— 
K = 3°08. 
No. 5 was the same oil as No. 4, but dried over anhydrous 
copper sulphate— 


K = 3°07. 
No. 6 was unrefined rape purchased from Messrs. Pinchin and 


Johnson, and tested as supplied, the insulation being bad, but 
still not so bad as to prevent testing— 


K = 3'12 i 
No, 7. The same oil dried over sulphate of copper— 
K = 3°09. 


Omitting No. 3, which I cannot indeed say of my own know” 
ledge was pure colza oil at all, we may, I think, conclude that 
the specific inductive capacity of colza oil lies between 3'07 and 


Prof. Quincke gives 2°385 for the method of attraction 
between the plates of a condenser, 3°296 for the method of 
lateral compression of a bubble of gas. Palaz (La Lumière 
Électrique, vol. xxi. 1886, p 97) gives 3'027. i 

Oltve Ou.—The sample was supplied me by Mr. J. C, Field—~ j 

K = 3°15. 

The result I obtained by another method in 1880 was 3'16. 

Two other oils were supplied to me by Mr. J. C. Field. 

Arachide,—K = 3°17. 

Sesame—K = 3°17. 

A commercial sample of raw linseed oi! gave K = 3°37. 

Two samples of castor oil were tried: one newly purchased 
gave K = 4°82; the other had been in the laboratory a long | 
time, and was dried over copper sul phate— 


: K = 4°84. 
The result of my earlier experiments for castor oil was 4°78 5° 
the result obtained subsequently by Cohen and Arons (MWirede- 


manns Annalen, vol. xxvii. p. 474) 18 4'43. Palaz gives 
4610. 


NATURE 


[ Dec. 8, 1887 





Ether.—This substance as purchased, reputl chemically pure, 
does not insulate sufficiently well for experiment. I placed a 
sample, purchased from Hopkin and Williams as pure, over quick- 
lime, and then tested it, At first ıt insulated faily well, and 


gave K = 4'75. In the course of a very few minutes K = 4 93, 
the insulation having declined so that observation was 
doubtful. After the lapse of a few minut& more observations 


became impossible. Prof. Quincke in his first paper gives 
4°623 and 4 660, and 4'394 in his second paper. 

Bisulphide of Carbon —The sample was purchased from 
Hopkin and Williams, and tested as it was recerved— 


K = 267° 
Prof. Quincke finds 2°669 and 2 743 in his first paper, and 


2'623 ın his second. Palaz gives 2 609. 
mylene.—Purchased from Burgoyne and Company— 


K = 2°05. 
The refractive (u) index for line D is 1*3800, 
w= 19044, 


OF the benzol senes four were tested; benzol, toluol, xylol, 
obtained from Iopkin and Williams, cymol from Burgoyne 
and Company. 

In the following table the first column gives my own results, 
the second those of Palaz, the third my own determinations of 
the refractive index for line D at a temperature of 17°°5 C., and 
the fourth the square of the refractive index :— 


# BR, 
Benzol 2°38 2°338 15038 2'2614 
Toluol 242. 2'365 . 14990 2°2470 
Xylol 2°39 eee — 14913 we. 2°2238 
Cymol nosse BOS sei sey —_ 1491 < 272254 


For benzol Sılow found 2'25, and Quincke finds 2°374. 


Linnean Society, November 17.—Prof, St. George Mivart, 
F.R.S., Vice-President, in the chair.—Mi. A. Bennett drew 
attention to new British plants, viz. (1) Arabis alpina, gathered 
on the Cuchillin Mountams, Isle of Skye; (2) Juncus alpina, 
obtained in Perthshire ; and (3) Juncus tenuis, got near Galloway, 
Kirkcudbnghtshizre.—Mr. W. H. Beeby made remarks on Carex 
cespitosa from Shetland.—Photographs of a bianched palm 
{Borassus flabelliformis) was shown br Surgeon-General Bidie, 
of Madras, and a letter thereon read. The tree is growing near 
Tanjore, at a village named Paducottah, and is remarkable in 


i being divided into eight branches.—Mr. W. Wilson sent for 


exhibition branches with ripe berries of Tarus baccata, and its 
variety Ayéernica, produced by natural cross-fertilization : these 
were grown 1n Central Aberdeenshiie.—Mr. T. Chnisty shoned 
a new species of Strophanthus from the Niger ; it is distinguished 
by its brown velvety seed and intensely bitter taste.—Mr. D. 
Morns exhibited the following specimens: (1) a fibre from 
Vera Cruz, named Broom Root, which examination showed to 
be the root fibres of A picampus macroura, known as ‘ Raviz de 
Zacaton” by the Mexicans, its yearly value in export is 460,000 ; 
(2) another Mexican fibre, ‘‘ Ixth,” much used for nail-brushes, 
&c,, in Britain, by reason of its short tough fibre, is found by the 
Kew authoriues to be derived from Agave heteracantha —Mr. Į: 
G. Baker showed Lycofoditwn albidum, n new species fiom the 
Andes of Ecuador ; ıt is allied to Z, clavatum, but without chloro- 

hyll except at the base, He also showed Neobaronia xipho- 
clades, a new Papilionaceous plant from Madagascar, obtained 
by the Rev. R. Baron,—aA paper was read by Mr. P. Geddes, 
on certain factors of variation in pienes and animals.—-Then 
followed a paper on the Copepoda of Madeira and the Canary 
Islands, by Mr. I. C. Thompson. In all, sixty-five species were 
oblained. Of these, six are new to science, and three probably of 
generic significance. Twenty-three are knownin British waters, 
and of these fourteen belong to the family Harpacticıdæ. There 
is a similarity in species in the different islands, but the numbers 
of each vary greatly. 


Geological Society, November 9.—Prof. J. W. Judd, 
F.R.S., President, in the chair.—The following communications 
were read :—Note on the so-called ‘“‘Soapstone” of Fiji, by 
Henry B. Brady, F.R.§. The Suva depo-it, which has a com- 
position very similar to that of the volcanic mnds at present 
forming around oceanic islands in the Pacific, is friable and 
easily disimtegrated. The colour ranges from nearly white to 
dark gray, the mass being usually speckled with minerals of a 
darker hue. Under the microscope the rock presents the 


' chaiacter of a fine siliceous mud with crystals of augite, &c , 
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together with the sparsely scattered tests of Foraminifera The 
approximate cherfical composition of typical specimens is :— 
Silica, §0 per cent. ; alumina, 18 per cent. ; lim2 and magnesia, 
fiom 5 to 6 per cent ; feric oxide, from 3 to 8 per cent. ; 
water, 16 per cent., with a small proportion of alkalies, chiefly 
potash, and but small trace of carbonates. The author's 
aitention was chieflysdirected to the common gray friable rocks 
which may be softened in water and washed on a sieve, the residue 
consisting mainly of Fora ninifera with a few Ostracoda, Of 
three specimens examined, (1) is a light-gray 102k from close to 
the sea-level; (2) of a lighter colour, from about 100 feet 
elevation; (3) is neaily white and somewhat harde, and was 
derived from an intermedtate point. So far as the Microzoa 
aie concemed, the first two present no differences which might 
not be observed ın dredgings from the recent sea-bottom, taken 
at similai depths a little distance apart. ‘The third appears to 
have been deposited ın, so newhat deeper water. There is a 
marked scaicity of alenaceous Foraminifera. Then followed 
notes on the rarer and more interesting species, togethe: with a 
list of the ninety-two species of Foraminifera found Of these, 
Eo eae are forms still living in the neighbourhood of the 
Pacific islands. Two of the remaming five are new to science, 
and the rest extiemely rue. The author concluded that these 
deposits are of Post-Teitiary age, formed at depths of from 150 
to 200 fathoms in the neighbourhood of a volcanic region. The 
following new or httle-known species were selected for 
Wlustiation: —~Zliipsordina e/lipsoides, var. oblonga, Seguenza ; 
Haplophragnium rugosum, D’Orb.; Ehrenbergina bicornis, 
nov.; Spherowdina ornata, nov. The President hoped that 
this papet might be 1egarded as one of the first-fruits of travels 
undertaken by the author for the purpose of imvestigating the 
interesting deposits of this nature Prof. Rupert Jones agreed 
that this was a valuable instalment of work to be expected. The 
peculiar Foraminifer specially mentioned by Mr. Brady 
(Elipsoidina ellipsordes, var. oblonga, Seguenza) must have 
connections, so that, as the author has intimated, the interest 
attached to it was not yet wholly worked out—On some results 
of pressure and of intrusive granite in stratified Palæozoic rocks 
near Morlaix, in Brittany, by Prof. T. G. Bonney, F.R.S.—On 
the position of the Obermittweida conglomerate, by Prof. T. 
McK. Haghes.—On the Obeimittweida conglomerate : its com- 
position and alteration, by Piof. T. G. Bonney, F.R.S —Notes 
on a part of the Huionian series in the neighbourhood of 
Sudbury (Canada), by Prof, T. G. Bonney, F R.S The 
specimens noticed by the author were in part collected by him 
in the summer of 1884, when the Canada Pacific Railway was 
in process of construction, and in part subsequently supplied to 
him by the kindness of Dr. Selwyn, Director-General of the 
Geological Survey of Canada. The eastern edge of the distuict 
assigned to the Huromian consists of rocks, which may possibly 
be part of the Laurentian series modified by presin, But 
after crossing a belt of these, barely a mile wide, there is no 
further room for doubt. All the rocks for many miles are 
distinctly fragmental, except certain intrusive diabases or diorites. 
These fragmental rocks "are piits, conglomerates, and breccias, 
which are described as far as about two miles west of Sudbury 

The included fragments in these rocks appear to have undergone 
some alterations subsequent to consolidation: these are described. 
In some cases the changes appear to be anterior to the formation 
of the fragments. The matrix also has undergone some change, 
chiefly the enlargement of quartz grains, aad the development 
or completion of mica-fiakes, as in the Obermittweida rock. The 
author gave some notes on other specimens collected by him 
along the iailway, further west, cate on those supplied to him 
from nea: Lake Hwon by Dr, Selwyn. Asa rule these are but 
little altered. Some contain fragments of igneous rocks, appar- 
ently lavas The author discusses the significance of the changes 
in these rocks, as bearing on general questions of metamorphism, 
and states that, in his opinion, the name Huronian, at present, 
includes eithe: a series of such great thickness that the lower 
beds are more highly altered than the higher, or else two distinct 
series ; and he inclines to the latter view. Both, however, must 
be separated from the Laurentian by a great interval of time, 
and neither exhibits metamorphism comparable with that of a 
series of schists and gneisses, like the so-called Montalban. The 
newer reminds him often of the English Pebidians. After the 
reading of this paper there was a discussion, in which the 
President, Dr. Geikie, Mr. Rutley, and others took part. 


Royal Meteorological Society, November 16.—Mr. Ww. 
Ellis, President, in the chair.--The following papers were read : 
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—The use of the speglfoscopè as a hygrometer simplified and 
explained, by Mr. F. W. Cory. The object of thus paper is to 
suggest as simple a way as possible of using the spectroscope as 
a hygrometer in order to facilitate 1ts introduction amongst 
observers as a standard meteorological instrnment. The best 
form of hygro-spectroscope as a recognized standard for the pur- 
pose of investigating and scrutinizing the changes of the three 
parts of the spectrum mentioned 1s that onginally termed by M:. 
Rani Capron “The Raimband Spectroscope.” It ought to 
have a fixed slit, and in addition a mulled wheel at the side for 
the easier adjustment of the focus. The author concludes by 
giving a set of hints to observeis for taking weather observations 
with a pocket spectroscope.—Ratnfall on and around Table 
Mountain, Cape Town, Cape Colony, by Mr. J. G Gamble, 
The author calls attention to the great and m some respects 
peculiar differences that exist between the quantity of rain that 
13 registered on and around Table Mountain. Tne most striking 
feature is the small fall on the signal hill., The signal hill, other- 
wise called “the Lion’s Rump,” lies to the west of Cape Town, 
tween it and the Atlantic The average annual fall there is 
only 15 inches, while the fall at the western foot is 21 inches, 
and in Cape Town 27 inches. The signal hill is 1143 feet above 
the sea The fall at Platteklip, on the northern slope of 
Table Mountain, overlooking Cape Town and 550 feet above the 
sea, is considerable, namely 45 inches. The greatest fall is at 
Waai Kopje, about half a mile to the southward of the highest 
pont of the mountain, at an elevation of 3100 feet, or 450 feet 
low the top. Another station on Table Mountain further 
south—that is, to the leeward 10 the rainy season—and 2500 feet 
above sea-level, has only 39 inches. The castern suburbs, 
Rondebosch, Newlands, and Wynberg, all have a comparatively 
abundant rainfall, 40 to 50 inches and upwards, the greater part 
of which falls in winte: time.—On the cause of the diurnal 
oscillation of the barometer, by Dr. R. Lawson. The 
object of this paper is to show that the durnal oscillation of the 
barometer is mamly due to the combination of the eaith’s 
rotation with its orbital motion. * 


PARIS. 


Academy of Sciences, November 28.—-M. Janssen in the 
chair —On the most general equations of double refraction 
compatible with Fresnel's wave surface, by M. Maurice Lévy. 
Whatever view be taken of polarized light in a plane, whether 
it be regarded as the effect of an elastic or electro-magnetic 
disturbance, whether it result from iectilinear vibrations or from 
mean rotations (vortices), or from any other cause, it is certain, 
as remarked by Maxwell, that this cause is measurable by a 
quantity which is im the nature of a vector. This vector, 
whether it b2 a vibration or a force, the axis of a vortex or of a 
magnetic mo nentum, or aught else, is here called a luminous 
vector, and an attempt is made to determine its most general 
expression compatible with Fresnel’s wave surface.—On the 
movement of cirri and their relations to cyclones, by M. H. 
Faye. These phenomena are compared to the action of a river 
on which floating ice is borne along. Whenever an eddy is 
formed, the nearest fragments of 1ce ate seen to be drawn within 
its influence, following its spiral movements and disappearin: 
with it on reaching the centre, while the masses lyin Devore 
its influence continue to drift with the stream, recisely 
analogous phenomena are presented by the cirri carried along 
by atmospheric currents in the higher regions. They are in the 
same way sucked down by the gyratory aclion of the whirlwind, 
giving rise in the lower regions to heavy rains, hail, and thunder- 
storms, while the more distant clouds continue to follow the 
general course of the wind.—Reseaiches on the importance of 
consumptive patients breathing a puie air uncontaminated by 

ulmonary exhalations, by MM. Brown-Séquard and d’Arsonval. 

hese remarks are made in connection with an apparatus sub- 
mitted to the Academy, which has been constructed for the 
purpose of removing from bedrooms all the air exhaled by one 
or more persons. The importance is shown of thus purifying 
sick-100ns, hospital wards, &c., especially when occupied by 
patients suffering from affections of the lungs.—On a class of 
differential equations, by M. R. Liouville. Here are studied 
more espectally the differential equations, amongst which me 
comprised all those of the geodetic lines —Action of vanadic 
acid on the fluoride of potassium, by M, A. Ditte. It 1s shown 
that vanadic acid in combination with the fluoride of potassium 
ields compound substances more or less rich in fluoride. Bat 
in the presence of oxygen a ceitain quantity of potassa is de- 
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veloped, which forms vanadates with a part of the vanadic acid 
employed m the process.—Ammonical cyanides of zinc, by M. 
Raoul Varet. The chloride, bromide, and iodide of zinc com- 
. bined with ammonia yield a relatively large number of compound 
substances. But with the cyanide of zinc, whatever be the con- 
ditions, the only substances obtained are ZnCy,NH,HO when 
the reaction takes place in the presence of water, and ZnCy, 
Ny, in all other cases. Application of a method of de Senar- 
mont to the reproduction of celestine and anglesite by the wet 
process, by M. L. Bourgeois. The process by means of which 
de Senarmont obtained artificial crystals of baryune is here 
applied to the production of the allied minerals, celestine and 
anglesite.—On the impoitance of the nutritive function im 
determining the distinction between plants and animals amongst 
the lower organisms, by M. P. A. Dangeard. ‘The Chytridineze 
and the Chlamidomonadinee, the two primary groups of the 
vegetable kingdom, are both connected below with the Flagellæ, 
branching off upwards one to the Alge the other to the Fungus 
group. ft 18 here shown that by the process of nutrition alone 
1s it possible to determine the point where plant and animal 
become differentiated.--On the suckers of the Rhinanthee and 
Santalaceæ, by M. Leclerc du Sablon These hold an inter- 
medhate position between non-parasitic and true parasitic plants, 
drawing their nutriment both through their roots and through 
. suckeis from other plants. The piesent observations deal ex- 
clusively with the suckers and their various functions. —On the 
discoveiy of carboniferous formations with marine and vegetable 
fossils in the neighbourhood of Raon-sur Plaine, by M, Bleicher. 
The recent discovery of coal in this district supplies the con- 
necting link between the caiboniferous measures of the Bruche 
and Rabodeau valleys (Alsace and Lorraine). 


BERLIN. 


Physiological Society, November 4.—Prof. du Bors 
Reymond,-President, in the char. —Dr. Goldschneidei spoke on 
the fact, which has heen known fora long time, that when carbonic 
acid gas is allowed to come in contact with the skin it produces 
a greater sensation of warmth than air of the same temperature. 
He has carried out a prolonged seues of experiments to deter- 
mine the cause of this increased sensation of heat. Fle examined 
first the purely physical factors which might have some influence 
on the observed facts—namely, the moistness, specific heat, and 
heat absorption by the gases. When he compared the rensation 
of heat produced by moist air with that produced by dry air, he 
found that the former always seemed the greater ; the difference 
between the two might be as much as 5° C. to 6°C. when the air 
was at a higher temperature than that of the skin Thus, ar at 
35° C. whose saturation with moisture was 80 produced the same 
sensation of heat as air at 41° C. whose saturation was only 30, 
When experimenting with caibonic acid gas he found that a 
difference of 40 in the satuiation produced a difference in the 
resulting sensation of heat conesponding to 2° to 3° of tempera- 
ture. But even when equally moist or air and carbonic acid 
gas were allowed to act on the skin the sensation of heat pro- 
duced by the latter was always the greater. It does not seem 
possible to explain the ter sensation of heat with carbonic 
acid gas by reference to the extremely small differences of specific 
heat of air and this gas, still less by reference to their somewhat 
greater coefficients of heat absorption. He also investigated the 
effect of the more ready absorption of carbonic acid gas by 
fluids, by removing the epidermis with a blister on a circum- 
scribed potion of the skin and allowing the gas to act upon this 

lace. The carbonic acid gas was speedily absorbed by the 
lymph, but it stil produced a sensation of geater heat even 
when all moisture was removed from the surface exposed by the 
blister. He hence considers that the pmely physical p1operties 
of the gas will not suffice to explain its remarkable influence on 
the sensory nerves for heat, Dr. Goldschneider next investigated 
the physiological factors which might suffice to eaplain the 
observed phenomenon He proved that there is no recognizable 
objective mse of temperature under the influence of the carbonic 
acid gas. It is true that he observed now and again a distinct 
dilatation of the blood-vessels, but this was by no means constant, 
and not sufficient to account for the increased sensation of heat. 
He proved however as has been observed by many physiologists, 
that the carbonic acid gas has a direct effect upon the sensory 
nerves ; but in contrast to the results of others, who attribute an 
anæsthetic action to this gas, he observed that at first it produces 
a hyperesthesia of those nerves specially connected with the 
production of heat sensations, and then this makes way for an 





anesthesia, The neives connected with hat sensations were 
more strongly stimulated than those connected with sensations 
of cold. The speaker summed up the results of his extremely 
numerous experiments by urging that in addition to the greater 
absorption of heat by the carbonic acid gas and #s power of 
producing hypersmia of the skin, its action is to be explained 
chiefly by its direct chemical action on the*edings of the nerves 
concerned m the production of sensations of heat. This there- 
fore is to be regarded as the cause of the observed phenomenon 
that when carbonic acid gas 1s brought into contact with the skin 
it produces a greater sensation of heat than does the contact of 
equally warm and equally dry air. | 
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TRAE HORTICULTURAL SOCIETY. 


Ta Horticultural Society of London was founded in 

1804, amang the first members being Sir Joseph 
Banks. Its objects were “to collect every information 
respecting the culture and treatment of all plants and 
trees, as well culinary as ornamental,” and “to foster and 
encourage every branch of horticulture, and all the 
arts connected with it” The Earl of Dartmouth 
was the first President. The Society was incorporated 
by Royal Charter in 1809, In 1820 the Society pur- 
chased 21 Regent Street, which was its London home 
for forty years. In 1822 it obtained a lease of the present 
Gardens at Chiswick, which have been cultivated and 
embellished under the Society’s auspices for upwards of 
sixty-five years. 

At the conclusion of the war in 1815 the Society 
began to import plants from abroad, and this country 
owes to its early exertions many of the beautiful 
camellias, azaleas, peonies, roses, and chrysanthemums 
which are natives of the East, and among other plants 
the Wrstaria (Glycine) sinensis, a lovely creeper now 
quite at home in England. Indeed, one cannot take a day’s 
ride anywhere through the country without meeting some 
of the beautiful introductions of the Society. Among the 
collectors sent out by the Society was Douglas, to whose 
energy the country owes Pinus Lamébertiana, P. tusignis, 
P. ponderosa, P. nobilis, P. Douglass, &e. 

Dr. Lindley, one of the most eminent botanists this 
country has ever produced, was appointed Assistant Secre- 
tary in 1822, and continued connected with the Society 
until his death in 1865. No account of the early days 
of the Society would be complete without a record of the 
fruits of Fortune’s journeys, under its auspices, in China. 
Not only did he send innumerable valuable plants home, 
but his travels in the Chinese tea-country were the direct 
cause of the introduction of tea-cultivation into India. 

In 1839 the Duke of Devonshire was elected President, 
on the death of Mr. Andrew Knight, who had been 
President for twenty-seven years, and to whom the 
Society owed much. In January 1858 the Duke of 
Devonshire died, and H.R.H. the Prince Consort gra- 
ciously consented to succeed him. The establishment 
of the Society at South Kensington, under H.R.H.'s 
guidance and direction, is so ‘comparatively recent an 
event that it is not necessary to refer to it at length. 
At first the prospect was promising, and had not the 
Prince Consort’s life been cut short, the result might 
have been very different from what it has proved. 
But the money expended on the buildings and the gardens 
at South Kensington, from the funds of the Society, was 
little short of £ 100,000—a sum which, with the experience 
we now have, no one would dream of devoting to such 
purposes. This enormous expenditure hung like a mill- 
stone round the neck of the Society, which soon found 
itself unable to pay the interest on the money borrowed 
to meet it. The result was that, under a clause of the 
Society’s agreement with the Commissioners of the 1851 
Exhibition, the latter body resumed possession of the 
Gardens six years ago, and the money spent upon them 
by the Society was swept away at a blow. | 
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Nevertheless the horticultural work of the Society has 
been carried on with undiminished energy. This surely 
is the proper and legitimate work of such a Society, 
Every departure it takes from its true functions alienates 
the sympathy and support of those to whom it properly 
looks, and to promote whose objects it exists. Since the 
Society has been established at South Kensington, its 
activity in horticultural work has been as marked as even 
in its most prosperous times. Many thousands of new 
plants, fruits, and vegetables have been submitted to the 
examination and the verdict of the Society’s Fruit and 
Floral Committees, which consist of practical men, of the 
greatest knowledge and experience in their several 
departments. The value attaching to “ First-Class Certi- 
ficates” is shown by the care nurserymen take to record 
them in their catalogues. At Chiswick a long series of 
elaborate trials and experiments have been carned on 
with fruit, vegetables, and plants, whereby useful and 
profitable varieties have been selected and their qualities 
established, and inferior varieties ear-marked. 

Although the Society has been unable to hold great 
shows owing to the loss entailed by them, it has held 
fortnightly shows in summer and monthly shows in winter, 
at which a vast number of new plants and new intraduc- 
tions have been seen for the first time. Such shows, 
though small, are often far more interesting to horticul- 
turists than the big shows: which were the fashion 
formerly. 

It may well be asked why, if the Society can give so 
good an account of itself, it should be in any difficulty? 
The answer is that its troubles are due to its connection 
with South Kensington. It cannot be said that the Com- 
missioners of the 1851 Exhibition have behaved with any 
conspicuous liberality to the Society. Perhaps they could 
not do so, as they have said that it was necessary for 
them to make an income out of the Royal Horticultural 
Gardens. But the connection with South Kensington has 
made it necessary for the Society to meet the views of 
local subscnbers, who were not horticulturists; and, 
moreover, it has led to the Society being saddled witha 
charter, which prevents its expansion and adaptation to 
altered times and circumstances. 

The views of the Council are set forth in general terms 
in the statement and appeal which we pmnt elsewhere 
The interest in horticulture in the United Kingdom 
grows and spreads without check. Surely the horti- 
culturists of the wealthiest country in the world will 
gladly provide the very moderate sum required for the 
maintenance of a Society which has done much for them, 
is still doing much, and has before it untold possibilities 
of usefulness. 


BALBIN'S QUATERNIONS. 

Elementos de Calculo de los Cuaterntones, &¢. Por 
Valentin Balbin, Doctor en Ctencias, &c. (Buenos 
Ayres: imprenta de M, Biedma, 1887.) 

en praise is due to the Argentine Republic for its 

institution of a University in which the Faculty of 

Sciences is endowed with a chair of the higher mathe- 

matics. 

The book before us is the outcome of one of the 
courses of lectures which the holder of that chair, Dr. 
` H 
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Valentin Balbin, delivered to an audience comprising 
seveial of his colleagues. The volume, written in 
Spanish, has been printed at Buenos Ayres, and in 
size (xix. and 359 pages), and in quality of paper and 
print, presents a very handsome appearance. 

In his preface the author informs us that in his opinion 
the calculus of quaternions is the best vehicle for the 
teaching of applied mathematics, and that therefore he has 
had recourse to Sir William Rowan Hamilton’s beautiful 
invention. The author 1s aware of the fact that he is 
the first to introduce quaternions into the Spanish scien- 
tific literature, and for this reason he aims at presenting 
the theory from its very elements up toits higher branches 
of application. 

In the matter of notations we are also informed tbat 
those of Hamilton and of Prof. P, G. Tait have been 
scrupulously adhered to, and that, in one word, the 
author has not found ıt advisable to follow those of M. 
Houel and of M. Laisant It may not be known to 
everybody that these two Fiench mathematicians have in 
their publications (1874, 1877, 1881) adopted a thorough 
reversal of Hamulton’s lettering. In the place of the 
inventor's Greek letters, they use Roman characters 
(X for p, Y foro, A fora, &c.); and in the place of the handy 
S, V, T, U, they put black-letter symbols, which are at 
once difficult to write, and tiring to the eyesight. These 
are what they call “slight alterations” or ‘ improve- 
inents.” 

Again, they upset the rule about the relative appellation 
of the factors of a product. Our author (p. 40) states the 
Hamiltonian rule, and justifies it by the simple example 
diawn from a + a = 2a, where (according to everybody’s 
ideas) the coefficient 2is the multiplier, and @ the multi- 
plecand. According to the “innovated” rule one ought 
to write a +- @=aX 2. 

The rule just named makes its influence felt more 
particularly in the establishment ofthe operator of conical 
rotation, and here we are sorry to find that our author 
falls a victim to a delusion, Instead of Hamilton’s well- 
established g( )g-}, he arrives at the inverse g-'( Xg 
(at p. 296), and uses it under this form through several 
pages (up to p. 303). This comes from following M. 
Laisant’s text, and forgetting his own rule. In M. Houel’s 
opinion, “nothing is easier than to pass from one system 
(his own system) to the other” ; nevertheless, such passage 
requires to be nicely managed, because by it the expres- 
sion for the instantaneous axis is affected, and we might 
ask whether it be fair to introduce a source of confusion 
into a theory which ın itself ıs difficult enough, Cur 
author does not introduce us to the searching treatment 
which Prof. Tait has devoted to the question of the move- 
ment of a solid about its centre of mass (“ Elementary 
Treatise,” &c, second edition, §§ 383-400). M. Balbin’s 
treatment of that question is very curtailed, and we might 
be inclined to attribute this shortness to a feeling of 
distrust, otherwise how could we understand his utter- 
ance, at p. 87, where he says forcibly, “Some simplifications, 
particularly in the physico-mathematical applications, 
must be made in the future as to the matter of symbols” 
(se hagan, imperative of hacer). 

The moie we consider the mnovations, the more aie 
we convinced that their proposer and his follower, publish- 








importance of the researches which, daring many years, 
had been expressed in what we may term the Hamil- 
tonian notations, In 1862 no less a Frenchman than M. 
Allégret set the example of following these last-named, 
and that precedent ought to have been adhere to. As 
it is, students of MM. Houel ande Laisant will be- 
hampered by the French notations when they approach 
those rich mnes of information contained in such unique 
classics of the quaternion method as Hamilton’s “ Lec- 
tures” and “ Elements,” and the “ Elementary Treatise on 
Quaternions,” by Prof. Tait. e 

Let us now try to give some idea of the contents of the 
volume. For the English student these are all contained 
in the sources known to him. First “ The Introduction to 
Quaternions,” by Kelland and Tait. This work has been 
reproduced in its whole extent, with the exception of 
Chapter X.,due to Prof. Tait alone. Theauthor acknow- 
ledges in several instances (pp. I!4, 120, 252) his 
special indebtedness to the Enghsh authors; and his 
translations are adequate. Perhaps, however, he knows 
them best through the medium of M. Laisant’s reproduc- 
tion of a great part of Kelland’s work (with acknowledg- 
ments in the preface, tempered by the praise of the new 
notations). i 

In the second place, in the treatment “of linear vector- 
functions and the resolution of equations involving them, 
which were originally given by Hamilton, there are clear 
indications that our author has taken his text from works 
where the innovated notations reign supreme; some 
traces of x (at pp. 183, 184, 193), for instance, are left 
standing in the place of p, and are contained concurrently 
with p in one-and the same equation, in several cases ; no 
explanation about the signification of x being given. A 
similar fate befell the vector p, at p. 138, where ris put 
into its place by being defined: x = ir) +72, t+ Èr 
Under this form x 1s introduced into the operator vy, 
which in its turn undergoes a little adaptation. But all 
this is not the promised adhering to Hamiltonian nota- 
tions. 

The solution of the vector-equation 3a539 = y 1s gone 
partially into; but the calculation of the coefficient s of 
the cubic (at p. 192) contains an inexact intermediate 
step, and the coefficient s, is given with the wrong sign. 
Finally the solution of the proposed equation (p. 193) 15 
incorrect, owing to the absence of the factor y in the first 
term of the second member. These three inaccuracies 
can be traced to one of tte French texts. 

In the third place, curves in space, and centres of 
curvature of those curves, and of plane sections of sur- 
faces, subjects exhausted by Hamilton and by Prof. Tait, 
have been treated by our author with the help of Dr, 
Graefe’s little volume on Quaternions (Leipzig, 1883). We 
might take exception to Dr. Graefe’s deduction (p. 236 of 
Balbin’s) of Meusnier’s theorem, as well as of that of the 
cutvature of a normal section of a surface. To replace a 
scalar, say Sa8, by 4(a8-+-8a), in order to procure an 
expression of the product a3 separately, seems to us to be 
forsaking the spirit of the method of quaternions; the 
expression for Sa} being given, and that of Vaf being 
deducible from other considerations, it would have been 
far simpler to deduce a8 by forming the sum Saf 4- Va3 
straight forward. Some reticences (p. 236), and even 


ingin 1874 and 1881, had not fully realized the extent and | some maccuragies, ia the text of Dr. Graefe, have been 
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reproduced also by M. Balbin at pp. 136, 138, 247. 
Dr. Graefe, lik® other German authors on quateinions, 
reproduces a great part of the “Introduction to Q.iter- 
nions” by Kelland and Tart, and also some parts of the 
“Elementary Treatise” by Prof. Tait; but after having 
once pronounced the name of Hamilton, he has done all 
in the matter of acknowledgment, and the name of Tait is 
not to be found in the little volume. 

We now come to the fourth class of subjects treated 
by our Argentine author. This comprises kinematical, 
statical, and dynamical” questions. Here we meet with 
the treatment, in good form, of questions included in 
Hamilton's “ Elements,” and in the second edition (1873) 
of Prof. Tait’s “Elementary Treatise.” Of this last source 
of information our author seems to have only a second- 
hand knowledge: he reproduces verbitim the contents of 
§ 405 of the “ Elementary Treatise” (second edition), but 
he attributes the authorship of ıt to M. Laisant Evi- 
dently, M. Laisant reproduced this § 405, which treats of 
Foucaults pendulum, but the origin of the treatment 1s to 
be found in the Proceedings of the Royal Society of 
Edinburgh of 1869, auctore P. G. Tait. Again, by the 
small-print note at p. 303 we have another indication that 
our author was unacquainted with the contents of the two 
or three last chapters in the second edition of the 
“Treatise.” Had he known them, he could not have 
withheld a more special acknowledgment of results worked 
out by the immediate follower of Hamilton. 

Prof. Tait certainly can claim to have been the first to 
make quaternions intelligible, not alone to oidimaiy 
students, but to advanced mithematicians—“ such as 
have the [rare] gift of putting an entirely new physical 
question into symbols.” But the Edinbuigh Professor 
has particular claims to the thankfulness of students of 
the first-named category (the writer amongst them), for, 
under the plea of tz:aching the quaternion method, he has 
given them an insight into those physico-mathem tical 
questions which are so unapprvachable when obscured 
by the apparatus of Cartesian co-ordinates. When these 
questions are expressed and solved in quaternion lan- 
guage, they acquire a cleainess and a conciseness which 
might well astonish their onginal proposers—Green, 
let us say, Ampére, Poinsot, even Newton, not to name 
living workers. We cannot be expected to enumerate 
the list of the questions treated; we will allude only to 
those in which the operator y ıs pressed into services of 
such marvellous fecundity, to those in which the linear 
vector-functions play an eminent ôe, and to those in 
which the operator of conical rotation 1s such a powerfu] 
auxiliary, 

The last chapter of the volume contains a painstaking 
record of the history of quaternions. The English 1eader 
will find much of this, and even more, in the article on 
“quaternions” in the “ Encyclopædia Britannica.” We 
may say that the imaginaries of algebra having done 
good service during the process of discovery, can be safely 
now banished from the principles and practice of the qua- 
ternion method—unless bi-quaternions are under treatment. 
In the ordinary applications of the method the extraction 
of the square root of the members of an equation such as 
€= — 1 (e being a unit-vector) is looked upon as imprac- 
ticable, and the reason is clearly this: the combination 
ee, represented by «?, is a symbol suf generis just as 











much as e itself, and cannot be deco nposed or attacked 
~-~to speak the language of chemistry—by the algebraical 
operation of extracting the square root of it. To assimi- 
late a unit-vector with «/— 1, the square root of negative 
unity, is as if, in the differential calculus, one were to 


i : d 
assimilate a derivate, Z, with the symbol 2af inde- 


te1mination, We cannot resist the temptation of helping 
our author to preserve a little curiosity in the history of 
the subject, The author records the verdict of an un- 
named French mathematician, who says: “ Quaternions 
have no sense in them, and to try to find for them a 
geometrical interpretation is as if one were to tuin out 
a well-rounded phrase, and were afterwards to bethink 
oneself about the meaning to be put into the words... .” 
This, after all, is rivalled by the verdict of a German 
mathematician, who simp'y declared the quaternion 
method to be “eine Verirrung des menschlichen Geistes” 
(an aberration of the human intellect). 
GUSTAVE PLARR, 





CABLE-LA YING. 


On a Surf-bound Coast, or, Cable-laying in the African 
Tropics. By Aicher P, Crouch, B.A Oxon (London: 
Sampson Low, 1887.) 


T is somewhat remarkable that the business of making 
and laying submarine telegraph cables—which 
hitherto has been a monopoly of Great Britain, and em- 
ploys large numbers of skilled workmen of all kinds, of 
scientific men, and of sailors—should be so little under- 
stood by people not directly connected with it. Yet the 
daily history of any cable-laying expedition, if faithfully 
written, would contain matter of engrossing interest for 
all readers. To secure a contract on advantageous terms 
requires diplomatic talent of a high order. For, although 
the business is a British monopoly and there is no com- 
petition with the foreigner, there 1s all the keener com- 
petition between the rival British companies Further, 
the negotiations are almost always with Government 
departments, either home, colonial, or foreign, and are 
necessarily of a delicate character. In the history of any 
particular cable the preliminary diplomatie details would 
no doubt have by far the greatest interest fo. most 1eaders, 
but ıt would be obviously indiscreet and unadvisable to 
publish them, In tendering for a cable against powerful 
competitors it is important to have as accurate a know- 
lelge as possible of the depth of water and the nature of 
the bottom where the cable is to lie, in order to know 
exactly the lengths of the different types of cable which 
will have to be employed, and so to estimate the cost. 
In obtaining this knowledge the cable-laying companies 
have been the chief contributors to the science of deep- 
sea research, or oceanography. The contract obtained, 
the cable made, and the route determined on, the opera- 
tion of laying has to be undertaken. When it is merely 
a question of laying a length of cable between two 
points over smooth ground, this 1s in most cases a very 
simple affair ; although if the shore-ends of the cable have 
to be landed on exposed beaches, as-is only too often the 
case, there is plenty of opportunity for thrilling incident 
and hair-breadth escape. The expedition in which Mr. 
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Crouch was engaged had for its object to connect a 
number of settlements on the West Coast of Africa from 
Bathurst to St. Paul de Loanda, and belonging to the 
British, French, Spanish, and Portuguese. Although it 
is fixed beforehand what places are to be connected, it is 
only when the ship arrives on the ground that the exact 
place of landing, the amount of assistance to be got from 
the shore, and a host of matters of minute local detail, but 
of great importance, can be settled, and to do so satisfac- 
torily, expeditiously, and without friction, requires qudlities 
of a very high order in the chief of the expedition. How 
difficulties were overcome, dangers met, and accidents 
repaired, in the course of the laying of one portion of the 
West African Company’s cables is told in a pleasant and 
readable way in “ On a Surf-bound Coast.” Mr. Crouch 
carries his descriptions only as far as Cutanu, a French 
settlement lying between Accra and Lagos. From this 
place the cable was taken to the Portuguese islands St. 
Thomé and Principe, the French settlement on the 
Gaboon, and the Portuguese town St. Paul de Loanda ; 
but this part of the expedition is reserved for description 
in a possible future volume. 

The narrative begins with the start of the s.s. Tracia 
and her consort the Pioneer from the Thames, under the 
chief command of Mr. White. The names of persons 
and ships are purposely altered. The work really begins 
with their arnval at Bathurst, the chief British settlement 
in the Gambia district. In the previous year the cable 
. had been laid as far south as the French settlement 
Conakry, about 70 miles north of Sierra Leone; and out- 
side of Bathurst the cable, coming from the Cape Verde 
Island of St. Jago, had been joined to it, forming a T 
piece. Their first job was to cut out this piece, 
and run the three ends, leading respectively northwards 
to Dakar, westwards to St. Jago, and southwards to 
Conakry, into Bathurst. This affords the author an 
opportunity of describing the operations of “ picking up” 
in shallow water, also of laying shore ends in protected 
water, and of splicing cables. In this Mr. Crouch acquits 
himself fairly well; indeed, it is very difficult to make 
intricate mechanical operations of the kind quite intel- 
ligible to the uninformed without the use of drawings. 
In the course of these operations the two ships each passed 
a portion of their time on the sand-banks, which are here 
plentiful and almost completely unsurveyed. 

The next piece of work was connecting the French 
settlement Conakry with Sierra Leone. Here, again, 
there was no dearth of incident, as the Pyoneer, in land- 
ing the shore end, went on a rocky patch, and was with 
difficulty got off. During the laying the cable got round 
the propeller, and might have caused great delay but for 
the promptitude and courage of Mr. White, who, without 
hesitation, went overboard and dived straight down to 
the propeller, and on coming up ordered “three half 
turns more in the same direction,” when the cable came 
free. There are many other instances scattered through 
the book of the resource, energy, and perseverance required. 
for success in this kind of work. 

The Pioneer was obliged to retum home, and the 
Thracia left Sierra Leone alone and proceeded round the 
coast, landing shore ends at Grand Bassam, Accra, and 
Cutanu or Appi. The company’s larger steamer, the 
Copperfield, meanwhile came out with the bulk of the 





cable, and connected these shore ends. Mr. Crouch was 
transferred to the Copperfield, and assisted at the laying 
of a portion of these cables, and he was landed at Accra, 
along with two other members of the staff, to attend that 
end of the cable, which, for the time being, had a blind 
end buoyed out at sea. It was the dutYgof these gentle- 
men to watch night and day the spot of light on the scale 
of the galvanometer, so as to be ready to answer when- 
ever the ship picked up the end and “called” them. The 
fatigue and monotony of this weary work of waiting and 
watching is well described. There are also interesting de- 
scriptions of Accra and its inhabitants. Indeed, the latter 
half of the book 1s by far the more interesting ; there is 
more business in it and less of the jokes and chaff of the 
quarter-deck, which, though useful and even amnsing at 
the tıme, seldom possess sufficient permanent value to 
justify their being printed at any length. 

The book, taking it all round, is a useful and entertain- 
ing one, and as a first attempt is altogether creditable and 
full of promise. In any future work the author should 
not be afraid of tiring the reader by careful and detailed 
description of any operation of interest on which he may 
be engaged. Outside of those directly connected with 
the business or the profession, the general reader knows 
nothing of the methods of laying and working submarine 
cables. J. Y.B. 





TEXT-BOOK OF GUNNERY. 


Text-book of Gunnery, 1887. By Major G. Mackinlay, 
R.A. (London: Printed for Her Majesty’s Stationery 
Office by Harrison and Sons, 1887.) 


O realize the great alterations which have taken place 
in artillery in the last twenty years it will be neces- 
sary to compare the present work with the corresponding 
“Treatise on Artillery” of 1866, prepared for the use of 
the Practical Class, Royal Military Academy, in which 
there is no mention of nfled artillery, iron armour, or 
electro-ballistic apparatus, and the Practical Class were 
expected to go forth fully equipped to compete with any 
foreign enemy with the smooth-bore gun, the spherical 
projectile, the formula for penetration into earth, and 
such information on velocity and resistance as the ballistic 
pendulum could afford. If twenty years can make such 
alterations in the science of artillery, imagination attempts 
to penetrate the future and to gather some information as 
to the view in which the piesent treatise of 1887 will 
then be held. 

Official treatises, however, must not be criticized 
according to the irreverent sceptical rules of modern 
scientific inquiry. The authors are prevented by military 
discipline from expressing any opinion on the merits of 
the weapons they describe, even when of an experimental 
nature. Thus the Armstrong mfled gun had been in 
serviceable use for seven or eight years, and Mr. Bashforth 
had been experimenting with his chronograph on elongated 
projectiles and the resistance of the air to their flight for . 
nearly two years, before the appearance of the 1866 edition 
of the “ Treatise on Artillery” ; and, coming to the present 
edition, we find little or no mention of such important 
matters as steel shields for the protection of the gunners 
in the field against bullets (véde reports on the Boer War), 
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the importancesof range-finders in lessening the’amount 
of ammunition to be carried in the lmbers, the dynamite 
gun for use in sieges, and other modern developments. 

After the Battle of Waterloo we went comfortably to 
sleep on our laurels, and awoke to find ourselves engaged 
in the siege of S¥bastopol with exactly the same weapons 
we had employed in the Peninsular War. Sebastopol 
with modern weapons could have been taken with one- 
tenth of the hundreds of millions that were lavished ; so it 
is important for the futtre that the taxpayer should take 
an intelligent interest ın military preparations and see 
that we are provided with the very best weapons that 
money can procure. Such an intelligent public has been 
educated in the Volunteer force, and these “men with 
muskets” are not prevented by military discipline from 
criticizing their muskets, or equipment in general ; and it 
is to them that we owe the healthy criticism that has 
lately been exercised on our armaments and state of 
military preparation. 

Hotspur’s description of the regular military officer say- 
ing: “It was great pity, so it was, that villainous saltpetre 
should be digged out of the bowels of the harmless earth, 
which many a tall fellow had destroyed so cowardly ; but 
for these vile guns,” &c., is true to this day ; for the modern 
artillery officer’s pride in his gun varies inversely as the 
weight, for certain tangible reasons; and generally a 
soldier looked upon his weapons as something to keep 
clean and to drill with until some recent warfare taught 
him the importance of the despised musketry instruction. 
The officer’s attention 1s fully occupied in attending to 
the drill and discipline of his men according to the regu- 
lations ; and we find that the scientific development of 
methods of destruction is generally due to amateur 
civilians like Benjamin Robins, of Quaker extraction, the 
father of modern gunnery, and the Rev. Mr. Bashforth ; 
while the Gatling gun is a product of Philadelphia, the 
City of Brotherly Love. Clerk’s “ Naval Tactics,” written 
by John Clerk of Eldin, a relative of Prof. Clerk Maxwell, 
and an Edinburgh barrister, was the treatise which put a 
stop to the ineffective naval engagements of the last 
century—aineffective because culminating ın the failure 
of the fleet to relieve, and the consequent surrender of, 
Yorktown. A PE 

Major Mackinlay’s treatise appears to be very carefully 
compiled, and taking into account the restrictions under 
which the author works, it is fully up to date with the de- 
velopment of our own artillery ; whether with the artillery 
of foreign countries 1s another question. We notice, 
however, with some regret that the guns illustrated in the 
text are all muzzle-loaders, as if breech-loading was the 
temporary fad which the nfed gun was considered in the 
time of the treatise of 1866. 

A valuable chapter on steel, new in this edition of the 
treatise, reminds us that our authorities are now after 
thirty years’ delay taking up the Whitworth method of con- 
struction of ordnance, omitting, however, the Whitworth 
hexagonal bore. An official Solomon gave decision in 
favour of Armstrong against Whitworth in their cele- 
brated competition, with the effect of alienating the 
greatest steel manufacturer of the world from Govern- 
ment purposes. His great prototype would have 
encouraged now one and now the other, without com- 
mitting himself to an absolute decision, and would thus 








have reaped for his country the benefit of the invaluable 
services of both competitors. _ 

Major Mackinlay has done good service by collecting all 
the ballistic tables based upon the important experiments 
of Mr. Bashforth, and by showing how they are applied 
to the questions of artillery. We must be on our guard, 
however, against using ink instead of gunpowder, from 
economy, and against imagining that there is no further 
need of careful experiment and practice. It is of the 
greatest importance, too, that cadets should learn 
from this treatise that the science of artillery is not 
entirely comprised in guns of the smallest dimensions, 
manceuvred over rough country, and the doing of some 
snap shooting The history of recent wars teaches us that 
the field artillery of both sides is used up in the first two 
or three engagements, and that the conflict finally resolves 
itself into a vast siege, in which the whole army and navy 
are converted into garrison artillery. 

The article by the author of “Greater Britain” in the 
Fortnightly Review, tells us of the immense pains now 
taken on the Continent in military preparations. “Let us 
avoid in time the necessity of the dreary up-hil] labours 
which the French have been compelled to undertake, 
now at length beginning to culminate in an organization 
which, it is important to keep in mind, might at any 
moment be tested by being brought to bear against this 
country. 





ROMANTIC LOVE AND PERSONAL BEAUTY. 


Romantic Love and Personal Beauty. By H. T. Finck. 
Two Vols. (London: Macmillan and Co., 1887.) 


N dealing with the subject, or, rather, the group of 
subjects, here indicated, Mr. Finck seems to have 
had before him a twofold object, scientific and- practical, 
On the scientific side he deals with romantic love, show- 
ing (a) that itis a recent growth, (6) what are its condi- 
tions, and (¢) what are the conditions of beauty as essential 
to romantic love. From a practical point of view he (a) 
gives rules for health, which ıs essential to beauty and 
therefore to romantic love, and (b) insists upon the neces- 
sity of free choice in love being left to young people. Let 
us see briefly what he has to tel us upon these points. 
Goldsmith, in the “ Citizen of the World,” was wrong, 
Mr. Finck holds, in‘ teaching that love proper existed 
m ancient Rome. “Romantic love is a modern ‘senti- 
ment, less than a thousand years old. ... Of all personal 
affections the maternal was developed first, and the senti- 
ment of romantic love last.” Here Mr. Finck has cer- 
tainly got hold of a truth, but he puts ıt much too strongly. 
There 1s nothing improbable in the growth of a new 
emotion, or (as we would rather say) in an old emotion 
receiving a new direction and a great expansion. Vol. I. 
(pp. 34-37) shows that parental and filial love have little 
or no existence among animals and among some savages ; 
and if civilization can develop these feelings to their pre- 
sent pitch of intensity, it might well do the same for the 
mental, as distinguished from the bodily, attraction be- 
tween man and woman. But the modern form of love is 
not anew feature; itis essentiallyadevelopment. It was 
stunted and kept down at Rome and in most of Greece 
but still ıt was ın existence ; and, if Mr. Finck will extend 
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his classical reading, he will find more traces of it than 
those which he enumerates. Let him begin with the 
Greek novelists, and see whether Heliodorus’s account of 
the loves of Theagenes and Chariclea will not come up- 
to his standard. 

But what are the conditions favourable to the growth 
of romantic love? Greece—by which Mr. Finck chiefly 
means Athens—was cut off from such love by three 
causes ; the degiaded position of women, the absence of 
direct courtship, and the rmpossibility of exercising indi- 
vidual preference (1, 125). The second and the third 
seem to us to run together, but still we see here some of 
the points on which romantic love depends ; and to these 
may be added intellect (i. 14), monogamy (i. 58), and a 
fong courtship (i. 59). The old-fashioned plan which 
Goethe descnbes— 


“ In dei heroischen Zeit, da Gotter und Gottinnen licbten, 
Folgte Begie:de dem Blick, folgte Genuss der Begier,” — 


has left us many a charming p.ctute, and none more 
chaiming than the Homeric hymn to Aphrodite ; but such 
prompt satisfaction of Jove no doubt did not give to a 
romantic passion sufficient time to grow. The feeling 
was there, but rudimentary. Now, that 1udimentary feel- 
ing has so grown as to have largely pushed out of sight 
its physical basis, and men and women act (or think they 
act) upon other and higher impulses. To this change the 
_ agencies enumerated by Mr. Finck have doubtless con- 
tributed, and he would apparently acknowledge, too, that 
the general alteration in the position of women has 
affected the way in which their lovers regard them. But 
we should lay more stress than he does on the influence 
of poets and novelists ; they have gone on painting unreal 
feelings until they have made them real, what a few 
characters felt at first has been worked by this agreeable 
sermonizing into the nature of all the readers. 

But, after all, the starting-point of romantic love is 
beauty. Where the women are secluded, beauty cannot 
be seen, Where matches are made by the parents, beauty 
does not count. But, where free selection 1s left to young 
people, beauty takes its proper place. It is a sign of 
‘health, and “love in its primitive form urges animals to 
prefer those that are most healthy.” Mr. Finck therefore 
goes on next to describe the causes which bring out 
beauty: “a climate tempting to outdoor life; a con- 
siderable amount of intellectual culture and esthetic 
refinement; a mixture of nationalities, fusing etnic 
peculiarities into an harmonious whole; and love, which 
fuses individual complementary quahties into an har- 
monious ensemble of beautiful features, graceful figure, 
amiable disposition, and refined manners” (ii. 25); or, 
more shortly, health, crossing, love, and mental refine- 
ment (ii. 73). Thus love and beauty act and react on 
each other; in connection with which point Mr, Finck 
makes a suggestion of some importance when he says 
(ii. 94-95) :— 


“The artificial preservation of disease and deformity, 
in and out of hospitals, due to Christian charity, might m 
the long run prove injurious to the welfare of the human 
race, were it not for the stepping-in of modern love as a 
preserver of health and beauty. What formerly was left 
to the agency of natural selection, 1s now done by love, 
through sexual selection, on a vast scale.” 








Tt is even more difficult to persuade wofhen than itis to 
persuade men to do what is good for them, and if the close 
connection thus pomted out between health and beauty 
will not induce women to take a little trouble tô preserve 
or improve the former, we must give them up as hopeless. 
By insisting on this cardinal truth, Mr. Finck will do a 
useful work, though some day perhaps our descendants 
will wonder that ıt should have needed insisting There 
is room enough for improvement in both health and 
beauty. Mr. Galton tells us th&t “our human civilized 
stock is far more weakly through congenital imperfection 
than that of any other species of animals”; while, as for 
beauty, it is hkely that the world 1s but at the beginning 
of what sexual selection, unhampered and unthwarted by 
other agencies, can do for us. It 1s, Mr. Finck affirms, 
a moral duty for girls to defy parental tyranny “where 
money or rank are pitted against love. For the health 
and happiness of the next generation are at stake.” 

This is strong speaking ; but still, if our author would 
always speak as seriously and soberly as this we should 
have but little quarrel with him. Unfortunately he has 
spoiled an interesting book, not only by a gossiping and 
confused atangement of its matter, but also by an 
intolerably jaunty style, flavoured with Americanisms. A 
boor which claims scientific value should not be dis- 
figured by stupid jokes (as on Prior and priorty), or by 
such phrases as “ the female persuasion,” “Schopenhauer’s 
Will is an esthetic sort of a chap,” “a young animal that 
would risk its own life in defence of its mother or father 
is yet to be heard from.” F. T. RICHARDS. 





OUR BOOK SHELF. 


Larth-Knowiedge: A Textbook of Elementary Physio- 
graphy. By W. J. Harrison, F.G.S., and H. R. 
Wakefield. (London: Blackie and Son, 1887.) 


THIS is a small text-book adapted to the somewhat re- 
modelled syllabus of the Science and Art Departments 
elementary stage of physiography. There can be no 
doubt about the usefulness of the book, but it is to be 
regretted that more originality 1s not displayed in the 
treatment of the subje t of matter and energy. Of the 
rest of the book no complaint can be made: it 1s 
excellent. That which deals with matter and energy, 
however, is meagre and unequal, and the arrangement 
is at times unnatural. *Gravitation, for instance, 1s dis- 
cussed without any direct reference to weight, although 
two pages are devoted to the methods of determining 
specific gravities. Then, again, one would scarcely 
expect nowadays to read a chapter on energy without 
finding some mention of the doctrine of the conservation 
of energy. 

We are afraid, also, that the chapter on voltaic electri- 
city will be rather misleading to beginners, as no mention 
whatever 1s made of the existence of any kind of battery 
beyond that consisting of a single copper-zinc cell, whilst 
effects are described which could only be produced by the 
current fiom many such cells. The definition of a stress 
as the “ mutual action at the surface of contact between 
two bodies, whereby each exerts a force upon the other,” 
1s also rather misleading, since ıt does not include the 
stiesses of gravitation, electricity, and magnetism. 

Of course too much cannot be expected of an ele- 
mentary text-book, but it is quite time that the modern 
ideas regarding force, energy, and matter should be 
introduced into such books. A. F. 
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A Dictionary & Place-Names. By C., Blackie. Third 
Edition, revised. (London: John Murray, 1887 ) 


EVERY teacher of geography knows that thé derivation 
of place-Names never fails to excite the interest of mtel- 
ligent scholars. It is satisfactory, therefore, that there 
should have be@h ‘a demand fora third edition of Mr. 
Blackie’s excellent book, in which he presents in plain 
and simple language many of the most suggestive results 
established by students of fepoatephieel etymology. The 
work has been carefully revised, and in its present form 
ought to be of service tò many a “general reader” and 
tourist, as well as to schoolmasters and their pupils. 
Prof. J. S. Blackie contributes to the volume an intro- 
ductory essay, in which he offers, in his lively way, many 
useful hints as to the spirit in which the study of topo- 
graphical etymology ought to be pursued. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts, No notice is taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
setters as short as possible. The pressure on his space 
ts so greai that it 1s impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts. 


The Supposed Earthquake in England. 


From the inquiries which have been made it is now ascer- 
tained that the loud noise—as of an explos:on—heard over so 
wide an aea on the morning of Novembe: 20, and referred to 
by Mr. Worthington G Smith in youri sue of last week (p. 127), 
was due to the biealing up of a lage meteor, which crossed 
the noith of Herts from east to west, upon a line of which the 
extreme points are approximately Saffron Walden, in Essex, and 
Swindon, in Oxfordshire. The meteor was seen by one ob- 
server from Heitford, and probably it would have been generally 
noticed but for the foggy state of the atmosphere. I have 
undertaken to investigate this matter as far as Herts is concerned, 
and shall be very much obliged to any of your readers who can 
give me assistance 1f they will send a note of their observation:, 
especially as to the direction from which the shock they expe- 
iienced appeared to 1each them. H. Georce FOROHAM. 

Odsey Grange, Royston, Cambridgeshire, December 12, 


The ‘‘ Umbria’s” Wave. 


IN NATURE, vol. axxvi. (p. 508) you published some details 
from Mr. W. Watson about the wave which stiuck the Uméria 
in mid-Atlantic. Ifaving heard of two similar cases, and 
being in possession of the details,of one, I have made the 
following comparison. 


Comparison of the  Umiria’s” and the “ Faraday’s wave. 


Unibria. Faraday. 
Date es 26 7 87 14284 
Hour sic ROD ot, aed 40.2 m. 6 458 m. 
Position of ship { rongi W; sor j ae 53, 
Ship’s speed—knots . about 16 about 6 
7 
Ship’s course ede } E IPN. 


The wave struck ... the bow 


Probable couse of wave ` {Pann { Sout partiy 


These two courses if prolonged backwards would intersect at 
about 30° W. lat and 50° N. long. This is the very pomt 
where the Faraday, while laying a cable in 1882, discovered a 
reef rising about 6000 feet above the bed of the ozean The 
Umbria when struck was about 120 miles to the east of this 
position, and the Faraday about twice as far to the south-east. 

The Faraday’s wave was seen fully five minutes before it 
struck, and then likethe Um:5ria’s, it did coasiderable dimage. 


the port beam. 


ane 


Three life-boats, chart-house, deck-house, and part of the 
bulwarks were smashed and one of the large buoy, canied 
away. 

In his letter Mr. Watson doubts whether this wave was caused 
by an eaithquake, but a few more similar occurences in the 
neighbourhood of Faraday’s Reef will possibly demonstrate it 
to be of 1ecent and volcanic growth. C. E. STROMEYER. 

Strawberry Hill, November 22. 


The Planet Mer:ury. 


THE atmosphere in this country ıs generally so unfavourable 
that it is a very rare occurence to see the planet Mercury even at 
its greatest elongation from the sun, unless carefully looked for. 
“My experience of the last few days may therefore be worth men- 
tioning. The day before yæierday, at ro minutes past 7 in the 
morning, I was in bed at some distance froma window, thiough 
which, without directing my attention to 1t, I saw a star shining 
with sufficient biightnes» in the twilight to attract my notice. I 
raised the window and made use of a large opera-glass, when 
any doubt I had would have been dispelled even if I had had no 
previous experience of Mercury, for there was to be seen a small 
planet with distinct disk some 15° aiove the horizon—Venus, a 
magnificent object, being of course visible also. The same 
thing happ2ned this morning, when I again noticed Mercury, 
without having him im my mind, before leaving my bed; but 
this time I was better prepared, and ın the course of the next 
quarter of an hour bal showa the planet, in a 39-inch telescope, 
to several persons who saw ıt for the first time. G. F. P. 

Hanworth, Middlesex, December 9. 











Meteor, 


On Fniday night, about 9.15, a fine meteor, as bright as a 
star of the first magnitude, was seen in the western sky. It 
made its appearance at an elevation of 35° west south west, and 
disappeared in the west, at an elevation of 20°, leaving no streak. 
Perhaps some other of your readeis might be able to identify the 
meteor, and thus a clue to its course might be arrıved at. If you 
think this worth inserting, it may interest some one. 

Bairow-on-Humber, Hull, December 9, M. H. Maw. 





“Falry Rings” 


Your article on ‘‘ Fairy Rings” (November 17, p. 61) peaks 
of rmgs of 100 feet in diameter as wholly exceptional, In the 
paush of Stebbing, m Essex, there is a field containing 
numerous 1ings of Paxillus giganteus. The largest of these 
is incomplete, being broken m places by gorse bushes and 
stopped on one side by a hedge and ditch. Measuiement ts 
consequently difficult, but the diameter of the ring cannot be 
less than 120 feet. At Bunchrew, in Inverness-shire, I once 
saw the same fungus covering about a 100d of ground. The 

ass all over this was very coarse and dark gr-en in colour, 

eing chiefly Dastylis glomerata, but there was no tiace of a 


nng J. SARGZAUNT. 
elsted, December 6. 





Music in Nature. 


In NATURE (vol. xxxvi pp. 343 and 605) reference was 
made to melodies of birds, &c, I have often heard in the 
provinces of New Brunswick and Nova Scotia a bird which 
sings as clear and accurate a melody as can be given foith by any 
human songster. It isa small gay bird with double lunes of 
velvety white on the sides of its head I do not know its 





name The song vaiies somewhat ın different individuals, but 
always has the same characteristics. The commonest form is as 
follows i-~ 





Kony poena apenas — 
(=! FSS 
Another variety often heard is thus :— 

pause Waa 


EE 





AAT 


ERRI 


= 


—,, 
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A rarer form is as follows :—~ 








aaam 
-ø 


erre ~ — 
3 3 3 
7 $- -s -8—9 
ME 


I have noticed that this latter form seems more difficult for the 
little musicians, one of whom in particular used to provoke me 
by singing the B most outrageously flat. I have been accustomed 
to imitate these birds by whistling, and they very readily answer 
my whistle. In this way the different forms of their theme 
have become fixed in my memory. W. L. GOODWIN. 

Queen’s University, Kingston, Canada, November 11, 











Who was Mr. Charles King? 


AMONG the ingenious in many considerable parts of the 
world, of whose undertakings, studies, and labours the Philo- 
sophical Transactions of the years 1700 sgg. gave some account, 
an able microscopist suddenly appears, of whose life and 
work one would like to have more accurate information than 
seems to be current. Perhaps a member of the Royal, or the 
Royal Microscopical, Society may be able to supply some particu- 
lars about this ‘‘ Anglois anonyme,” as Trembley calls him, and 
willing to assist ın 1escuing his name from an undeserved oblivion. 
His first contribution to the Philosophical Transactions—of very 
little importance mdeed—is to be found in No. 266, for 
September and October 174o, pp. 672-673, under the title, 
“A Letter from Mr. Chatles King to Mr. Sam, Doudy, 
F.R.S., concerning Crabs Eyes ;” it 1s dated, “‘ Little Wirley, 
Decemb. 14,” and subscribed, “Ch. King.” In the copy of 
the Transactions I have before me, a contemporary, who seems 
to have been tolerably well informed, has mserted divers MS. 
notes, remarks, and corrections; he added here the words, 
“ Staffordsh®,” to the locality, and ‘‘Student of Ch, Ch. Oxon.” 
to the subscription, which, as far as I know, does not recur in 
any of the subsequent Transactions. But under the title, “ Two 
Letters from a Gentleman in the Country, relating to Mr. 
Leuwenhoeck’s Letter in Transaction, No. 283, Communicated 
by Mr. C,” (in No. 288, for November and December 1703, 
pp. 1494-1501, with eight figures, text and illustrations being 
both equally remarkable for the period), the same hand has again 
inscribed the name of ‘‘ Mr. Charles King,” and filled up the 
blanks left on pages 1494 and 1495 by the initials ‘‘ W.” and 
“W, Ch. Esq.” with the additions of ‘‘irley par. Com. 
Stafford ” and ‘‘ Walter Chetw of Ingestry Staffords*.” (the 
rest has been cut off by the binder of the volume), so that there 
remains no reasonable doubt as to the truth of the identification, 
Now we read in the second of these letters from the country, 
dated ‘‘July 5, 1703,” p. 1501, ‘‘ But of those” (viz. animalcula) 
“(among other things) I last year gave an account to Sir Ch, 
Holt, which I hear will shortly be publish’d in the Transactions.” 
I don’t think it is bold to conjecture that the account here 
alluded to had already been published, and 1s, in fact, the 
article printed in No. 284, for March and Apnl 1703, pp. 
1357(dts)-1372 (with excellent figures on the plate accompanying 
that number), under the title of “ An Extract of some Letters 
sent to Sır C. H. relating to some Microspocal” (ste) ‘‘ Obser- 
vations. Communicated by Sir C. H. to the Publisher” (H. 
Sloane) ; and no doubt these epistles may also be ascribed to 
the same anonymous gentleman, 

In all the above-mentioned letters we have some early and 
first-rate contributions to microscopical science, the importance 
of which had been shortly before so evidently demonstrated 
by the wonderful discoveries made by the improved magnifying- 
g 


Querttur > Who was Mr. Charles King ? S. 
The Hague, November 27. 





NOTE ON A PROPOSED ADDITION TO THE 
VOCABULARY OF ORDINARY ARITAMETIC. 


"ERE total number of distinct primes which divide a 
given number I call its Manifoldness or Multi- 
plicity. 
1 Perhaps I may without immodesty lay claim to the appellation of the 
Mathematical Adam, as I belteve that I have given more names (passed into 


general circulation) to the creatures of the mathematical reason than all the 
other mathematicians of the age combined. 








p 


e 

A number whose Manifoldness is ø I call an #-fold 
number. It may also be called an #-ary number, and 
for # = I, 2, 3,4,.... a unitary (or primary), a binary, 
a ternary, a quaternary, .... number. Its prifne divi- 
sors I call the elements of a number ; the highest powers 
of these elements which divide a number4its components , 
the degrees of these powers its índices; so that the 
indices of a number are the totality of the indices of its 
several components. Thus, we may say, a prime is a 
one-fold number whose index is unity. 

So, too, we may say that all the*components but one of 
an odd perfect number must have even indices, and that 
the excepted one must have its base and index each of 
them congruous to 1 to modulus 4. 

Again, a remarkable theorem of Euler, contained in a 
memoir relating to the Divisors of Numbers (“ Opuscula 
Minora,” vol. 1i. p. 514), may be expressed by saying that 
every even perfect number is a two-fold number, one of 
whose components is a prime, and such that when aug- 
mented by unity it becomes a power of 2, and double the 
other component 

Eulers function (#2), which means the number of 
numbers not exceeding # and prime to it, I call the fottent 
of#; and in the new nomenclature we may enunciate 
that the totient of a number ts egual to the product of 
that number mu ed by the several excesses of unity 
above the reciprocals of tts elements. The numbers prime 
to a number and less than it, I call its Zotitives. 

Thus we may express Wilson’s generalized theorem by 
saying that any number is contained as a factor in the 
product of its totitives increased by unity if it is the 
number 4, or a prime, or the double of a prime, and 
diminished by unity in every other case. 

I am in the habit of representing the totient of # by the 
symbol r#,r (taken from the initial of the word it denotes) 


* It may be well to tecall that a perfect number is one which is the 
half of the sum of its divisors. The converse of the theorem in the text, viz. 
that aa +13), when 9%+1—1 is a pnme, is a perfect number, is 
enunciated and poved by Euchd in the 36th (the last proposition) of the gth 
Book of the “ Elements,” the second factor being expressed by him ın the sum 
of a geometric series whose first term is unity and the common ratio®% In 
Isaac Barrow’s English translation, published in 1660, the enunciation is as 
follows .—“‘ If from a unite be taken how many numbers soever I, A, B, C, D, 
in double proportion continually, untill the whole added together E be a 
prime number , and if this whole E multiplying the last produce a number F, 
that which is produced F shall be a perfect number.” 

The direct theorem that every even perfect number is of the above form 
could probably only have been proved with extreme difficulty, if at all, 
by the resources of Greek Arithmetic. Euler's proof is not very easy to 
follow in his own words, but is substantially as follows * 

Suppose P (an even perfect number) = 23"A. Then, using in general 


X to denote the sum of the divisors of X, 








Pee L JE fa O+] fa 
ces ya Or Aa 
A Guts Q+1 
Hence ba say = 7 


Hence A = uQ, and /A =1 +atQtuQ+.. (if u be supposed > 1), 
Hence unless u =1 and at the same time Q 1s a pnme 


SA> WQ +, 


A 
ie Ee teete than itself < 


Hence an even number P cannot be a perfect number if it not of the form 
PRS Tt 1), where 2* t1- 1 is a prime, which of course implies that # -+ 1 
must itself be a prime 

It is remarkable that Euler makes no reference to Euclid in proving his 
own theorem. It must always stand to the credit of the Greek geometers 
that they succeeded in discovering a class of perfect numbers which in all 
probability are the only numbers which are perfect. Reference 1s made to 
so-called perfect numbers in Plato’s ‘‘ Republic,” H, 546 B, and also by 
Anstotle, Probl I E 3 and “ Metaph” A s, which he attributes to Pytha- 
goras, but which are purely fanciful and entitled to no more serious con- 
sideration than the late Dr. Cummuings’s ingenious speculations on the 
number of the Beast. Mr M liouth has pomted out to me that Muhamad 
Al-Sharastani, in his “ Book of Religious and Philosophical Sects,” Careton, 
1856, f 267 of the Arabic text, assigns reasons for regarding al] the numbers 
up to 10 inclusive as numbers. My particular attention was called to 
perfect numbers by a letter from Mr. Christie, dated from *‘Carlton, Selby,” 
containing some inquines relative to the subject. 
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e 
being a less hackneyed letter than Euler's $, which has no 
claim to preference over any othe: letter of the Greek 
alphabet, but rather the reverse. 
It 1s easy to prove that the half of any perfect number 
must exceed in magnitude its totient. 


Hence, since 2 . 3 ıs less than 2, it follows that no 
2 


4 
odd two-fold perfect number exists. 


Similarly, the fact of 3 . 7 . U being less than 2 is 


` 10 
sufficient to show that 3, 5 must be the two least elements 


of any three-fold perfect number ; furthermore, 3, 2 ; s 


being less than 2, shows that 11 or 13 must be the third 
element of any such number if it exists'—each of which 
hypotheses admits of an easy disproof. But to disprove 
the existence of a four-fold perfect number by my actual 
method makes a somewhat long and intricate, but still 
highly interesting, investigation of a multitude of special 
cases. I hope, uumine favente, sooner or later to discover 
a general principle which may serve as a key to a universal 
proof of the non-existence of any other than the Euclidean 
perfect numbers, for a prolonged meditation on the subject 
has satisfied me that the existence of any one such—its 
escape, so to say, from the complex web of conditions 
which hem it in on all sides—would be httle short of a 
miracle, ‘Thus then there- seems every reason to believe 
that Eucld’s perfect numbers are the only perfect 
numbers which exist! 

In the higher theory of congruznces (see Serret’s 
‘í Cours d’Algébre Supérieure ”) there is frequent occasion 
to speak of “a number # which does not contain any 
prime factor other than those which are contained in 
another number M.” i 

In the new nomenclature m would be defined as a 
number whose elements are all of them elements of M. 

As TN is used to denote the totient of N, so we may 
use aN to denote its multiplicity, and then a well-known 
theorem in congruences may be expressed as follows. 

The number of solutions of the congruence 


a — 1 =o (mod P) 
2 if P is odd, 
2#P—t, if P is the double of an odd number, 
2"P if P is the quadruple of an odd number, 
and 2"?*+? in every other case. 


In the memoir above referred to, Euler says that no 
one has demonstrated whether or not any odd perfect 
numbers exist. I have found a method for determining 
what (if any) odd perfect numbers exist of any specified 
order of manifoldness. Thus,’e.g., I have proved that 
there exist no perfect odd numbers of the Ist, 2nd, 3rd, 
or 4th orders of manifoldness, or in other words, no odd 
primary, binary, ternary, or quaternary number can be a 
perfect number. Had any such existed, my method must 
infallıbly have dragged each of them to light? 

In connection with the theory of perfect numbers I 

. have found it useful to denote gf — 1 when # and z are 
left general as the Fermatian function, and when # and ¢ 
have specific values as the sth Fermatian of f. In such 
case f may be called the base, and # the index of the 
*Fermatian. 


is bP 


1 3, 5,7 CAN never co-exist as elements in axy perfect number as shown by 

the fact tha, TH3+3? | Its , 147449. 74, Sfr 4242) is 
I 7 49 

greater than a. tas we see ihat no perfect number can be a mulnple 


of 105. So again the fact that 53. Z, 2.33217 | 19 is Jers than a 15 suffi- 


4 6 to 1a 16 18 
cient to poe that any odd perfect number of multiplicity less than 7 must 
be divisible by 3. 

R I have, since the above was in print, extended the proof to quinary 
numbers, and anticipate no difficulty in doimg so for numbers of higher 
degrees of multiplicity, so that itis to be hoped that the way is now paved 
towards obtaming a general proof of this a/mary theorem 
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Then we may express Fermat's theorem by saying that 
either the Fermatian itself whose index is one unit below 
a given prime or else its base must be divisible by that 
primes 

It is also convenient to speak of a Fermatian divided 
by the excess of its base above unity as a Reduced Ferma- 
tian and of that excess itself as the Reducing Factor. 

The spirit of my actual method of disproving the exist- 
ence of odd perfect numbers consists in showing that an 
n-fold perfect number must have more than # elements, 
which is absurd. The chief instruments of the investigation 
are the two inequalities to which the elements of any per- 
fect number must be subject and the properties of the 
prime divisors of a Reduced Fermatian with an odd 
prime index. 


New College, November 28. J. J. SYLVESTER. 





COUTTS TROTTER. 


A GREAT calamity has fallen on the University of 

Cambridge and on Trinity College, and many men 
differing widely in their interests and callings are bearing 
together the burden of a common sorrow in the knowledge 
that the Rev. Coutts Trotter, the Vice-Master of Trinity 
College, was nomore. Mr. Trotter suffered from a severe 
and prolonged illness during last winter and early spring, 
and though in the summer he seemed to have almost 
regained his health, he began as the year advanced 
once more to lose ground. When he returned from 
abroad in October his condition gave rise to great 
anxiety among his friends; as the term went on he grew 
worse rather than better; and an attack of inflammation 
of the lungs rapidly brought about the end, which took 
place in his rooms in College, in the early morning of 
Sunday, December 4. 

During the last twenty of the fifty years of Mr. Trotter’s 
life both the University of Cambridge and Trinity College 
have undergone great and important ne one In bring- 
ing about these changes Mr. Trotter had a great share, 
perhaps a greater share than any other individual 
member of the University ; and while those changes are 
probably neither wholly good nor wholly evil, but good 
mixed with evil, no one hand, as the changes were being 
wrought, did so much good and so little evil as his, A 
wide and yet accurate knowledge of many different 
branches of learning, a genuine sympathy with both 
science and scholarship, a judicial habit of mind which 
enabled him to keep in view at the same time broad issues 
and intricate details, a clear insight into the strength and 
weakness of academic organization, and a singular skill 
in drafting formal regulations,—these qualities, aided by a 
kindly courtesy which disarmed opponents, and a patience 
which nothing except perhaps coarse rudeness could ruffle, 
enabled him in his all too short Life to do for his College 
and for his University more than it seemed possible for 
one man to do. 

The academic labours which thus year by year increased 
upon him, though they in many ways, both directly and 
indirectly, tended to the advancement of science, became, 
increasingly, hindrances to his pursumg actively any 
special path of scientific inquiry, as he had once hoped 
to do. His love of science began with his boyhood, while 
he listened to the Royal Institution lectures of Faraday. 
Having taken a degree, with honours in both classics 
and mathematics, and having obtained a Fellowship at 
Trinity, he gave up to scientific study much of the leisure 
thus afforded to him, and, in order more thoroughly to train 
himself, spent the best part of two years at Heidelberg, 
during a portion of which time he was engaged in physio- 
logical research under Helmholtz. He acquired a very 





I So too we may state the important theorem thar uf an element x « 
Fermatian 1s its index the component which kas that index for its 
a must be its square 
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considerable knowledge of chemistry -and botany, but 
afterwards confined his attention more especially to 
physics, and lectured experimentally on this subject for 
several years in Trinity College. In his earlier days he 
was an enthusiastic Alpine climber, and this led him to 
direct his knowledge of physics towards the solution of 
glacial problems. He commenced a few years ago, in 
the 1ce-caves of Grindelwald, a series of observations on 
the physical properties of ice, some of the initial results 
of which were communicated to the Royal Society. He 
was: never able, however, to continue, much less to com- 
plete, these observations, and perhaps the cruellest feature 
to him of his illness last winter was that ıt prevented him 
from spending the Christmas vacation at Grindelwald, as 
he had hoped to do, in carrying on measurements of ice, 
under the most natural conditions, in the depths of an 
ice-cave, 

But the gain to science from Trotter’s life is not to be 
measured by his formal contributions to scientific litera- 
ture. He hada great unwillingness to wnte “ papers.” 
Though he served for several years as one of the secre- 
taries, and at the time of his death was President, in the 
second year of office, of the Cambridge Philosophical 
Society, whose very life consists in scientific research, 
and though in the discussions at the meetings he fre- 
quently made his critical power felt, his name does not 
often appear in the Society’s publications. He was 
especially interested in physiological optics, but, though 
he made many observations, was always disinclined to 
commit his results to paper. His 1eal scientific usefulness 
is to be seen in his University and College work. The 
recent development of natural science (other than mathe- 
matical) at Cambridge is coincident in time with, and in 
great measure due to, Trotter’s academic activity. 

In the encouragement given at Trinity to natural 
science, in all the changes of University ordinances tend- 
ing to encourage scientific research, and to place the 
teachmg-of science on a broader and firmer basis, it 13 
easy_to.trace his-hand. He did not always have his own 
way, and often thoughf rt prudent to accept an arrange- 
ment the shortcomings of which he clearly saw; but his 
influence, becoming more and more powerful year by 
year, was always exerted to promote the growth df science 
in the University, for he at least had no doubt that he 
was thus working for the welfare both of the University 
and of his College. He had such a firm grasp of the 
dominant ideas, and was so wholly in touch with the 
spirit, of almost every one of the various branches of 
science, that each teacher and worker sought his help and 
trusted in his counsel, On the other hand, his con- 
spicuous sympathy with literature and art enabled him to 
win from those who were strangers to science an assent 
which would have been denied to claims advocated by 
others. Happily, too, his singularly catholic mind and 
temper were made still more potent by a remarkable skill 
in handling details and conducting business. Were 
Maxwell now alive, he would be able to tell, as Rayleigh 
and Thomson can tell, how great a help Trotter was 
to the Cavendish Laboratory and to physics. The 
Regius Professor of Physic knows how often Trotter’s 
great knowledge of the needs of m2dicine on the one 
hand, and of the capabilities of academic organization 
on the other, as well as his legislative ability, were of 
signal service ın the difficult deliberations of the Board 
of Medical Studies. Liveing can say how much not only 
the very existence, but the details of construction, of the 
new Chemical Laboratory are due to Trotter’s co-opera- 
tion with himself, and Stuart will tell a like story about 
the Engineering School. Each science in turn brought 
its wants to Trotter, and seldom brought them ın vain. 
He recognized Frank Balfour's powers as early as I did, 
and did more for him in his College and in the University 
than J could do. All my younger friends whom I am 


proud to think of as once my pupils, who are making L 
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their names known in physiology, in morphology, and in 
botany, have always looked up to hım as a friend who 
never failed. And, as for myself, whatever I may have 
done at Cambridge has been done from firsê to last 
through him, and could not have been done without him : 
in him I have lost my oldest, truest, best Helpmate. 

I fist came to know him a year or so before I received 
my appointment at Trinity College Happening to pay 
a visit to Prof. Humphry, I was taken by him to call on 
“a young Fellow of Trimity interested in science, and 
especially in physiology, a capital fellow!” That “ young 
Fellow” was Trotter. I saw, even in our brief interview, 
much in him to draw me to him, and he seemed to see 
something of the same kind in me, so that when, a year 
after, a sudden change in all my plans placed me within 
the walls of Tiimty, he and I began a friendship which 
has ceased only with his death. All through the thirteen 
years during which, while working within the University, I 
was really outside the University, my every movement 
was made by and through Trotter.; and since I have been 
Professor my every movement has been made with him. 
For seventeen years I have been able to make him a 
partner in my plans; he has shared in my hopes and 
soothed me ın my failures; where I have been successful 
he has helped, and when I have refused or neglected his 
counsel I have generally gone wrong. When Balfour 
was taken I could feel that Trotter was left, and now he 
is gone too. 

But I ought not to thiust these personal matters on the 
readeis of NATURE, and indeed, great as my own loss 15, 
that of Trinity College and of the University is far 
greater. Those who know the University and knew 
Trotter will feel at once how great a blow is his death at 
the present juncture The University, both m its scien- 
tific and in its other work, ıs straitened for lack of 
funds: laboratories cannot be built, teachers cannot be 
adequately paid, research cannot be properly encouraged, 
because the necessary money 1s not at hand. At the 
same time the revenues of the several Colleges are suffer- 
ing acutely from the depreciation in the value of land, and 
a movement has been set on foot with the view of dimin- 
ishing the contributions of the Colleges to the University. 
If this movement ıs successful—and its success seems 
assured by the fact that the new Member for the Uni- 
versity has, in his address to the electors, given a con- 
spicuous pledge that he, with his commanding scientific 
authority, will support ıt in Parliament—it will need the 
wisest and most skilful handling of details to prevent the 
result proving disastrous to the cause of learning, and 
especially of scientific leaming, in the Univeisity So 
long as Trotter was alive we felt that we had one ın whom 
devotion to his College was no les; strong than his love for 
the University and for leagning, and we looked to him as 
the man who, trusted alike by the Colleges and by the 
University, would be found to have skill to steer us in the 
difficult way before us. Now,1in the darkness of his 
death, we seem to be driving, without a pilot, straight 
upon the rocks M FOSTER. 


H CFC SCHJELLERUP 

HE Danish astronomer Piof. Hans Carl Frederick 
Christian Schjellerup died at the Copenhagen Ob- 
seivatory on November 13 after a prolonged illness. 
He was born on February 8, 1827, at Odense, where 
his father was a jeweller, and was apprenticed to a 
watchmaker, but by private study he succeeded in supple- 
menting the education he Lad received in his native town 
so well that he was able to pass the entrance examination 
at the Polytechnic School of Copenhagen in 1848. 
Here he distinguished himself by his mathematical 
ability, and was able to finish his studies in the course 
of two years, when he passed the final examination 
in applied mathematics and. mechanics. In 1851 he 
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was appointed observer in the old Observatory at 
Copenhagen, which had been built at the time of 
Longomontanus, on the top of a high tower, and was 
therefora, after the lapse of two centuries, greatly be- 
hind the times, both as to locality and instruments. A 
few years aftevards he was appointed Professor of 
Mathematics at the Naval Academy, and Instructor in 
Geometrical Drawing at the Polytechnic School. These 
appointments he retained till the time of his death, as 
well as his position at the Observatory, and though he 
was in 1875, after the death of Prof. D’Arrest, strongly 
urged by the Minister of Public Instruction to allow 
himself to be appointed Professor of Astronomy, he 
preferred remaining as he was, partly owing to the 
pecumary loss the change would have entailed, partly 
because his scientific activity was untrammelled by 
routine duties, and left him leisure to pursue his studies 
in whatever direction he chose. 

As long as Schjellerup had only at his disposal the 
instruments of the old Observatory, he chiefly occupied 
himself with the computation of orbits of planets and 
comets, among which his determination of the oibit of 
the comet of 1580 deserves to be specially mentioned. 
This was founded on a complete reduction of Tycho 
Brahe’s original observations of the distance of the comet 
from stars, and of his time determinations by altitudes 
and azimuths of standard stars. In 1861 the new 
Observatory was finished, and furnished with an 11-inch 
refractor by Merz and a transit-circle by Pistor and 
Martins. With the latte: Schjelleaup commenced in 
September 1861 to observe zones of stars, chiefly of the 
eighth and ninth magnitudes, between -+ 15° and — 15° 
declination, and already in the beginning of December 
1863 he had finished the observation of ten thousand 
Stars, while the reductions had been pushed on with so 
much energy that the complete catalogue of mean places 
for 1865 was laid before the Royal Danish Society of 
Science a month after. When itis remembered that the 
author of this work dung the greater pait of the year 
had to spend three or four hours a day im teaching, it 
will be conceded that he made good use of his time. 
The star catalogue 1s so well known for its fulness and 
accuracy that it 1s unneccessary to dwell further on it in 
this place. After its completion, Schjelletup intended, 
and had already commenced, to continue the observations 
north of the limit of + 15°,as Bessel had done forty years 
before, but about this time his mterests took a new 
direction, which made him d’scontinue systematic obser- 
vations, while he may also have been influenced by the 
circumstance that the great undeitaking of the Astro- 
nomische Gesellschaft, viz. the observing of all stars in 
the northern henusphere down to the ninth magnitude, 
had-just then been planned, whereby zone work on 
Lalande’s plan became of less4mportance. 

Schjellerup now with his usual energy threw himself 
into the study of Onental languages, especially Arabic 
and Chinese. In the Royal Library of Copenhagen he 
found a manuscript of the description of the heavens by 
the Persian astronomer Abd-al-Rahman al-Sûf, a work 
which up to that time had been very httle known among 
astronomers. Finding that ıt contained a complete and 
careful uranometry from the tenth century, or in other 
words from an epoch nearly equidistant between Ptolemy 
and Argelander, he resolved to translate it and was fortun- 
ate enough to obtain the use of another manuscript from 
the Imperial Library of St. Petersburg The work was 
published in 1874 by the Academy of St. Petersburg 
under the title, “ Description des étoiles fixes composée 
au milieu du dixième siécle de notre ère par Pastronome 
Persan Abd-al-Rahman al-SQfi.” It has been found most 
valuable by the astronomers who of late years have 
studied the relative brilhancy of the fixed stars, and Siifi’s 
results have been systematically collate 1 with then own 
by Messrs. Peirce, Pritchard, and Pickering. 








The great value which this old work was found to 
possess for modern research induced Schjellerup to en- 
deavour to make other observations of the ancient astro- 
nomers fruitful for the investigations of the present day. 
To the journal Copernicus he contributed three papers 
under the common title, ‘Recherches sur lAstronomie 
des Anciens.” The first shows that the time stars of 
Hipparchus had been so well selected that their culmi- 
nations gave the correct time every hour of the night 
within a minute, the second discusses the Chmese 
observations of the total eclipses of the years ~708, ~ 600, 
and ~ 548, while the third compares seven conjunctions 
of the moon with fixed stars recorded by Ptolemy, with 
Hansen’s lunar tables, He further examined the occulta- 
tions and conjunctions of planets observed by the Greek 
astronomers, and the principal eclipses of the Middle 
Ages, but these investigations appear to have been left 
unfinished at his death. 

Among Schjellerup's minor publications should be 
mentioned his catalogue of red stars (first published in 
1866, and in a 1evised edition in 1874), which appeared 
most opportunely at a time when the spectroscope had 
ju.t commenced to be applied to the study of the physical 
constitution of the stars. 

In addition to being a man of very extensive knowledge, 
both scientific and general, Schjellerup was a kind teacher 
and fiiend, always willing to assist with his vast store of 
learning anybody who consulted him. His memory will 
be gratefully cherished by those who had the good fortune 
to know him. J. L. E. DREYER. 





NOTES. 


Dr. Asa GRAY, we are soiry to lemn, has been stricken with 
apoplexy at his house in Cambridge, Massachusetts, 


Sir GEORGE Burrows, F.R.S , died on Monday. He was 
in his eighty-seventh year. 


WE ieget to have to announce the death, at the early age of 
thity-four, of Prof Humprdge, of the Unnersity College of 
Wales Di, umpidge was educated at the Grammar School, 
Gloucester, was for some years in trade, and in spare time student 
in science clas es, where he obtained a silver medal in geology 
from the Department. He afterwards studied at the School of 
Mines, and obtained one of the thiee Jodrell Scholarships. In 
the examination for B.Sc. at the London University he obtained 
the second place in the honours list, and the two years’ £40 
scholarship, After studying with Bunsen at Heidelberg, and 
teaching at Hofwyl in Berne, he was appointed in 1879 to the 
chemistry class at Aberystwith, At Kensington Dr. Humpidge 
caitied on some researches on the coal-gas of the metropolis, 
under Prof. Fiankland, and in Heidelberg he took up the study 
of the rare metals yttrium, erbium, and beryllium, results of 
which were published in the Journal of the Chemical Society, 
Philosophical Transactions, and Pioceedings of the Royal 
Society His later work was the p1epaiation of several are metals 
in a state of purity for the determination of their specific heats in 
hiscalorimeter. The fire which unfortunately destroyed the College 
in the summer of 1885 caused irreparable loss to Dr. Humpidge, 
all bis papers and results and chemicals being burnt, and he had 
also a very narrow escare from the flames in endeavouring 
to rescue people and propeity. The shock of this acciderit 
undermined his health, and although he continued to teach in 
temporary premises for some time he was finally obliged to visit 
the South of Europe for a wintei, but -the relief was only 
temporary, and he succumbed, after three weeks of great suffer- 
ing, on Novembe: 30, Dr. Humpidge translated Kolbe’s 
‘Inorganic Chemistry,” which has :eached its second edition. 
Unfortunately his long illness ran away with any provision 
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that may have been made for his wife and family (two children 
of three and five years), and their sad condition calls for the 
consideration of his scientific colleagues. 


Ix opening the exhibition, at the People’s Palace, of the work 
of London apprentices, on Saturday, the Prince of Wales 
delivered an excellent speech on technical education He was 
able to announce that, thanks to the generosity of the Drapers’ 
Company and the Charity Commissioners, the People’s Palace 
will soon be on a permanent footing. He also stated that the 
Ironmongers’ Company and the Charity Commissioners are to 
co-operate for the establishment, in some other part of London, 
of an institution corresponding to the People’s Palace—an insti- 
tution for providing technical, scientific, commercial, and art stic 
education united with physical and social recreation, 


A COMMITTEE, consisting for the most part of members of the 
two Commissions which presided over the Prehistoric and Ethno- 
graphic Sections in the Paris Exhibition of 1878, has been 
appointed by the French Minister of Commerce and Industry to 
preside over Section I. of Technological History at the Exhibition 
of 1889. This department, which will be located in the so-called 
Palais des Arts libéraux, will represent physical, or technical, 
anthropology, prehistoric archzology, and ethnogiaphy. The 
four other Sections connected with anthropological and ethno- 
graphic sciences will respectively illustrate the I:beral arts, 
arts and trades, means of tiansport, and military arts. The 
President of the Committee is M. de Roziére, and the Acting 
Secretary M. P. Topinard, editor of the Revue d’ Anthropologie, 
through whose pages an appeal is made to foreign as well as 
French anthropologists for contributions to this Section of the 
coming Exhibition, such, more especially, as casts of skulls 
and other parts of the body by which racial types can be best 
illustrated. 


THE Chief Signal Officer of the United States has issued his 
Report for the fiscal year ending June 30, 1887. The Report 
shows that there has been a growing demand for weather fore- 
casts : as a rule, predictions are made for forty different districts. 
The system of cold-wave warnings continues in successful opera- 
tion: these warnings imply that the temperature will fall below 
45°, and that in twenty-four hours an abnormal fall of 15° or more 
will occur, Such predictions are valuable both as regards 
agricultural interests and personal comfort. A bulletin showing 
the effect of the weather for the previous seven days on im- 
portant growing crops 1s now issued once a week, The State 
services play an important part in the meteorological organiza- 
tions of the United States. These now number nineteen, in 
addition to the New England Meteorological Society. It is 
recommended that the attention of Congress be called to the 
propriety of making an appropriation for the service of tele- 
grams now sent from the United States to Europe, in view of 
their importance to ship-masters of all countries. 


AT the meeting of the French Meteorological Society, on 
November 9, attention was drawn to the establishment of a 
meteorological station at Bagnéres-de-Bigorre. This station is 
of importance from its position at the foot of the Pic-da-Midi, 
being about 7540 feet below the mountain observatory. M. 
Teisserenc de Bort submitted an atlas of maritime meteorology, 
which has just been published with the co-operation of the 
Central Meteorological Office of France. 


On November 16, Dr. Buys Ballot, Director of the 
Royal Meteorological Institute of the Netherlands, was pre- 
sented with a gold medal, at a banquet held in his honour, as a 
mark of respect on his completion of forty years of eminent 
services (1847-87). The meeting was attended by men of 
science from various countries, 








Ciel et Terre of November 1 discusses an inyestigation of the 


surface temperature of the ocean, by Prof. O. Krummel, in the- 


Zatchrift fur Wissenschaftliche Geographie, containmg charts 
for February and August, with coloured isotherms for ch 2° C., 


over all oceans, The space occupied in latitude by water of 75° F°* 


is calculated for the Atlantic and Pacific Oceais. Temperatures 
above 86° F, are found only at isolated points, as on the west 
coast of Central America, in August. Nearly 40 per cent. of the 
whole superficies of the ocean, both in February and Angust, has 
a temperature above 75°, The low temperature on the west 
coasts of Africa and South America i$ attributed by the author 
to the action of the winds instead of to the action of Polar surface 
currents, by which it has hitherto been explained. 


DURING last autumn the German Fishery Association des- 
patched the steamer /olsatra into the Baltic for scientific 
research, some of the results of which have just been made 
public. There were on board Prof. Hensen, Dr. Brandt, Dr. 
Oldenburg, and several officials connected with the German 
fisheries The Ho/satia left Memel on September 14, and, 
steering in a north-westerly direction, trawled over her course 
in order to ascertain what fish were most plentiful at that season. 
This proved to be herring. In the deep channel running to the 
north-west of Memel, between that city and the Hoberg bank, 
off the island of Gottland, it was found that the temperature of 
the sea, at a depth of 142 metres only, was 3° C., whereas at the 
surface it was 14°C, Several measurements were taken, but 
with the same result. This spot being one of the deepest in 
the Baltic, it has been suggested that this abnormal temperature 
may be caused by some cold under-current coming from the 
Gulf of Bothnia or the Bay of Finland. From this point the 
course was shaped for the island of Oland and the fishing-bank 
called ‘Mittelbank,” soundings being taken throughout. Net- 
fishing was also carried on, particularly with a so-called 
“vertical” net, employed for the purpose of ascertaining the 
nature of the food of fish in certain waters. Some trawling 
resulted in the biinging up of boulders of a very curious shape, 
as well as mussels and other marine animals. All the objects 
brought up were photographed. 


In the December Bulletin of Miscellaneous Information, 
issned from the Royal Gardens, Kew, there is an interesting 
account of cubebs, the value of which has risen rapidly during 
the last few years. There are also excellent papers on Sabicit 
wood, Mexican fibre or istle, the food-grains of India, broom 
root or Mexican whisk, Contrayerva, the introduction of the 
Brazil nut to the East Indies and Australia, and the Castilloa 
1ubber of Central America. g 


ANOTHER comprehensive application of the well-known re- 
action of Messrs. Friedel #nd Crafts, which has played so 
remarkable a ré/e in organic chemistry, has recently been made 
by M. Léon Roux. Ina long but highly interesting communi- 
cation to the Annales de Chimie et Physique, M. Roux describes 
how he has been enabled, with the aid of that wonderfal sub- 
stance, chloride of aluminium, to extend the bounds of chemistry 
still farther, by preparing a large number of higher homologues 
of naphthalene. In fact, he has been successful in butlding up 
from the heavier molecule of naphthalene an entirely new series 
of hydrocarbons, analogous in many respects to the series de- 
rived, by the earlier use of this reaction, from the lighter mole- 
cule of benzene. ‘The insertion of the CH, groups, however, 
is a much more difficult operation in the naphthalene than in the 
benzene series, and requires a much higher temperature; the 
homologues themselves, moreover, are much more interesting, 
inasmuch as two isomeric kinds, a and A, of each me possible. 
Thus the methyl naphthalene C,,H, . CH, formed by the new 
method was found to consist of a mixture of the a and 8 isomers, 
which could be partially separated by taking advantage of 
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their different points of solidification. Ethyl naphthalene, | temperature. If one tickle the skin witha hair, and plunge the 


Cio Hy . CoH, was most readily obtained by warming, in a flask 
connected with an inverted condenser, a mixture of 200 grammes 
naphthalene, 200 giammes ethyl iodide, and 20 grammes of alu- 


' minium chloride, added gradually as the reaction proceeded. 


The fraction of the product boiling between 249° and 254° was 
isolated as a colourless highly refractive liquid, exhibiting violet 
fluorescence, and was shown by analysis, and by the nature of 
its oxidation products, to consist of almost pure 8 ethyl naphtha- 
lene mixed with a minute quantity ofthe a compound. In a similar 
manner, propyl, butyl, afnyl, and benzyl naphthalene have been 
prepared ; indeed, there appears to be no limit to the number of 
naphthalene derivatives possible to be obtained in this manner, 
and there can be no doubt that M. Roux is perfectly warranted 
in applying the somewhat exclusive term ‘‘classical” to the 
work of Messrs. Friedel and Crafts, which has led to the 
synthesis of so large a number of carbon compounds, 


AT the meeting of the Helvetic Society of Sciences this year 
Prof. Weber described a very sensitive micro-radiometer made 
in the following way:—One arm of a Wheatstone’s bridge is 
formed by a thin tube, which is filled in its middle part with 
mercury, and at its ends, for about 5 mm., with a solution of 
zinc sulphate. To each end of the tube is fitted a metallic case, 
one side of which consists of a plate of rock salt. This case is 
filled with air, which dilates under the influence of radiation 
forces back the zinc-sulphate solution in the tube, and thus 
greatly increases the electric resistance on that side. The appar- 
atus is made symmetrical, to eliminate vanations of temperature 
and pressure. This radiometer will indicate 1o0-millionths of a 
degree. The moon’s radiation gives a galvanometric oscillation 
of about five divisions. d 


It is estimated that the airin a room becomes distinctly bad 
for health when its carbonic acid exceeds 1 part in r000. 
An apparatus has been recently patented by Prof. Wolpert, of 
Nurmberg, which affords a measure of the carbonic acid present, 
From a vessel containing a red liquid (soda-solution with phenol. 
phthalein) there comes every 100 seconds, thiough a siphon- 
arrangement, a red drop on a prepared white thread about a 
foot and a half long, and trickles down this. Behind the thread 
is a scale beginning with “pure ah” (up to 0°7 per r000) at the 
bottom, and ending above with ‘‘extremely bad” (4 to 7 per 1000 
and more). In pure air the drop continues red down to the 
bottom, but it loses its colour by the action of carbonic acid, and 
the sooner the more there is of that gas present. 


Some interesting experiments on the reciprocal influence of 
organs of sense have been recently made by Herr Urbanschitsch, 
of Vienna, His general conclusion is that any sense-excitation 
has for result an increase of the acflteness of other senses, Thus, 
sensations of hearing sharpen the visual perceptions, If coloured 
plates are placed at such a distance that one can hardly dis- 
tinguish the colours, and various sounds are then produced, the 
colours become generally more distinct the higher the sounds, 
Similarly, one can, while a sound affects the ear, read words 
which one could not read before. Again, the ticking of a watch 
is better heard when the eyes are open than when they are 
closed. Red and green increase auditive perceptions ; but blue 
and yellow weaken them. Several musicians, however, were 
agreed that red, green, yellow, and blue caused an intensification 
of sound about one-eighth; while violet had a weakening 
effect. Taste, smell, and touch are under like laws. Light, 
and red and green colour, increase their delicacy ; while darkness, 
blue, and yellow diminish ıt. Under the influence of red and 
green, taste extends from the anterior border of the tongue to 
the whole surface. On the other hand, a strengthening of smell, 
taste, or touch, exalts the other sensitive perceptions. Specially 
interesting is the reciprocal influence of touch and the sense of 














hand in hot water, the tickling sensation ceases ; on the contrary, 
uf the hand be placed in cold water, and a pat of the body 
tickled, the temperature ıs felt more vividly. Herr Urban- 
schitsch finds in this reciprocal action an explanation of supposed 
double consecutive sensations on excitation of one sense. 


Pror. LINDEMAN contributes to the last two issues of the 
Bulletin de la Société des Naturalistes de Moscou (1887, Nos 2 
and 3) two very elaborate papers on the Hessian fly. He points 
out that there can be no universal remedies for this pest, because 
the manner of life of the Hessian fly, and the conditions of its 
multiplication, vary to some extent in different climates. His 
study of the Hessian fly in the neighbourhood of Moscow has 
enabled him to describe at length the conditions which are, and 
those which are not, favourable for its development in that dis- 
trict. About Moscow it never propagates on any of those plants 
~~Gramines or others—which grow amidst the crops of the 
Russian corn-fields. Of the three generations which develop 
there—the spring generation, from the beginning of May to the 
beginning of June (old style), the summer one, from June 19 to 
the beginning of August, and the autumn one, to the end of 
August—each must find for its propagation green stems of rye, 
wheat, or barley; and these stems must remain green and 
succulent throughout the twenty-eight days that the larva is 
living. Of insects which hunt the larvee of the Hessian fly, 
Geophilus, the larva of a Cantharid, and one mite are noticed. 
The parasitic Pteromalines of the fly have been described by the 
same author in the first number of this year’s Bulletin. 


We have received the last number of the Transactions of the 
Asiatic Society of Japan (vol. xv. Part 1), in which the well- 
known Chinese scholar Mr. E. H. Parker discusses in two papers 
the relation between the Japanese language and the languages of 
the neighbounng continent. He comes to the conclusion, after 
an elaborate examination of a list of a thousand Japanese words, 
that a great part of the modern Japanese language may be traced 
back to a language common with that language from which the 
modern dialects of China have all been derived. Mr Walter 
Dening gives an abstract of the rules, an account of the general 
work, and a list of the papers published in the Proceedings of a 
Japanese Society established for the discussion and elucidation 
of various educational questions; or, in the words of its rules, 
“to raise the standard of scholarship and supply the wants of 
the teacher and reformer.” Amongst the papers which have 
been published by the Society we select the titles of a few in 
order to show its scope :—‘' Female Education ” ; ‘An Account 
of the Origin and Development of Natural History in Japan ” ; 
“The Compilation of a Japanese Grammar”; “On Sending 
Students of Natural History to China and Corea” ; “ The Con- 
nection of Clothing and Health”; ‘Iron Ore” ; ‘t The Origin 
of Certain Customs”; “‘The Five Races of China.” So far, 
eight parts of the Society’s magazine appear to have been pub- ` 
lished, and these contain about a hundred papers by Japanese 
scholars of eminence, many of them, hke Ito Keisuke, the 
veteran botanist, bearing names known in Europe. 


We have received Nos. 31~45 of ‘‘ Landerkunde des Endteils 
Europa,” a valuable and most interesting work, edited by Prof. 
Alfred Kirchhoff, which is being issued in ‘‘ Lieferungen,” Prof. 
Kirchhoff is aided by many eminent writers, The publishers 
are F. Tempsky, of Vienna and Prague, and G, Freytag, of 
Leipzig. 

Two papers just printed in the Philosophical Transactions of 
the Royal Society have been sent to us—‘‘ Some Anomalies in 
the Winds of Northern India, and their Relation to the Distri- 
bution of Barometric Pressure,” by S. A. Hill; and ‘ Studies 
on some New Micro-organisms obtained from Air,” by Grace 


| C. Frankland and Percy F. Frankland. 
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Mr.F. Moore, having completed the ‘Lepidoptera of Ceylon,” 
has now in preparation a much moie extensive work comprising 
the Lepidopterous insects of the entire Indian region, It will be 
issued in monthly parts, to subscribers only, by the publishers of 
his previous woik, Messrs, L, Reeve and Co, 


Mr. H. T Ommaney, C.S., of Kaiwar, has sent to the 
Bombay Natuial History Society a full-grown live specimen 
of the Hamadryad, or King Cobra (Op/20f! agus claps) The 
reptile, which measues about 12 feet in length, is jet black, 
with faint cream-coloured bats acioss its back. The throat is of 
a golden-yellow colour. 


A. NEW “Catalogue of Mathematical Books,” including many 
-of the works of the old mathematicians, has been issued by 
Messig, Macmillan and Bowes, Cambridge. 


“Dr OVERBECK, who owns pait of the collections that ouginally 
belonged to Alexande: von Humboldt, has sent a iepoit about 
tbem to the Saxe-Thurmngian Naturalists’ Society at Halle. He 
enumerates 290 objects. Dr. Overbeck intends to present 
‘Humboldt’s collection of minerals to the Mineralogical Museum 
of Halle University. 


THE additions to the Zoological Society’s Gardens during the 
past week include three American Flying Squirrels (Seruropterus 
wolucelta) fiom Florida, presented by Mr. Henry D Maison ; 
two.Great Eagle Owls (Bubo maximus), Euopean, deposited ; 
two Common Wo'ves (Cams lupus 9), European, received 
in exchange. 








OUR ASTRONOMICAL COLUMN. 


THE NATAL OBSERVATORY.—Mr. Neison, Superintendent 
of this Obseivatory, has issued his Report for 1886, and it appears 
from it that the astionomical woik dwing that year was almost 
wholly confined to 1outine observations with the transit instiu- 
ment, though the meteorological obseivations were cairied on 
as usual This partial suspension of activity was due to the fact 
that only one assistant 13 now on the staff, and that, through the 
severe iness of the Superintendent duimg the first part of the 
year-and his enforced absence in England during the la'ter part, 
the assistant, Mr. Giant, was left practically single-handed. The 
plesent year will probably show better results, as Mi, Neison 
returned to his post before the close of 1886, and several needed 
insthumental improvements and repairs had been successfully 
caned. out. Mr. Neison had commenced an important work 
connecting the fundamental declinations of the star cata'ogues 


of the noithern and southern observatories, by means of obser- ; 


vations of the differences in zenith distance between 32 selected 
stais which cross the meridians of the great northern obser- 
vatones near their zeniths on the one hand, and a set of corre- 
sponding southern cucumpolar stars on the other. 


OLBERS’ COMET, 1887. —The following ephemeris for Berlin 
midnight for this object is in continuation of that given in 
NATURE of December I, p 37 :-— 


1887, RA Deel. Log r Log a Bnght. 
h m s o 4 ness, 
Dec. 17 16 74I .2472aN. 0'I9993 . 0 3593 ..063 
19..16 12 21. 2184 
21 . 16 16 56 ..1 505 + 0 2090... 0 3645 . 0'59 
23.. I6 21 25 . I 23°5 
25... 16 25 48..0 57°3 - O'2190  0'3695 . 0°55 
27... 16 30 6.. 0 319 
29. 16 34 19.0 74N. 02290 .. 0374 . OSI 
31.. 16 38 27..0 1625. 
1888. 
Jan. 2 . 16 42 30 .. 0 390 O 2389 .. 0°3783 . 048 
4 16 46 27 I 1'2 
6 . I6 50 20... 1 22°7 S. ... 0'2486 2 0°3821 0'45 


PROB\BLE New CLASS oF VARIABLE STARS —The Rev. 
T. E., Espm considers that a number of our vauable stars 
possess characteristics which justify their being formed into a 
separate class, They are irregular both in period and varinticn, 
the latter being usually about 14 mag., and they show spectra 
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of Secchi's fourth type, ¿e lke No. 152 Sclielleiup. Their 
changes in brightness aie 1apid and unceitain Mr, Espin names 
19 Piscium, Bumingham 277, 521, 535, 541, and Espin 116, 
154, as belonging to this new class, which perhaps embrgces also 
Birmingham 8s, 120, 121, 240, 290, 418, 464, 483, and 502. 


ft 


ASTRONOMICAL PHENOVENA FOR THE 
WEEK 1887 DECEMBER 18-24. 
(FOR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, courting the hours on to 24, 
is here employed.) 





At Greenwich on December 18 


Sun rises, 8h 4m. ; souths, 11h. 56m, 45’s8.3 sets, 15h. som. ; 
light asc, on meridian, 17h. 4392.3 decl. 23° 24 S. 
Sidereal Time at Sunset, 2th, 38m. 

Moon (at Fust Quaiteron December 22, 7b.) rises, 10h. 48m. ; 
souths, 15h. 23m.; sets, 20h. 4m.: mght ac. on meridian, 
2th, 10’7m, ; decl. 16° 43’ S. 


Right asc. and declinatio 1 
on mend an. 


Planet. Riser South, 


m h. m. h m h m. "S 
Mercury.. 6 35 . 10 44 .. 14 5 16 31°T . 21 48. 
Venus... 348 .. 8 48 13 4 16 34°5 ... 12 165, 
Mars o 38 6 39 .. I2 40 12 256.. 0375, 
Jupiter... 5 17... 9 44 I4 II 15 30°8 18 98, 
Saturn ., 18 59%... 247 .. 10 35 8 328... 19 16N, 
Uianus.., 1 43 716. 12 49 13,275... 5 585. 
Neptune. 14 16 21 56.. 5 36" 3443... 18 IN. 


* Indicates that the rising 1s that of the preceding evening and the setting 
that of the following morning. 


Ceenltation of Star by the Moon (visible at Greenwich). 


Corresponding 
angles from ver- 


Dec Star Mag Disap. Reap tex to mght for 
inverted image 

h m h m a o 

18 . eCapriconi . 44 . 1758 n.185 . 103 350 


December 22.—Sun at greatest declination south; shortest 
day in northern latitudes. 


Variable Stars. 
Star RA Decl. 
hom a) h. m 
U Cephea o 52°93 8r r6 N... Dec. 21, 23 44 m 
A Tauri... 3 5¢4'4 ..12 TON... ,, 18, 22 54 m 
1 22, 21 46 m 
¢ Geminorum 6574 . 20 44N... 4, 19,22 Om 
» 24,22 OM 
R Canis Majoris 7143 ..16 IES. .. yy IQ, 219 m 
» 20, 5 35 7 
S Cancii 8 375..19 26N. n 21,23 57 m 
& Libroe : I4 549.. 8 45. . ,, 18,22 2m 
U Corone ... 15 136...32 4N. . 4, 21, 18 29 
R Serpentis ., 13455 .15 29N. . ,, 21; At 
B Lyre .. . 1 45°9..33 14N. . 4, 18, 2 Om 
YCygm ow. 20 456g 34 ION... 4, 20, 20 5t 4 
19 23, 21 45 
d Cephei . 22250 ..57 50N. .. ,, 23, 2 OM 
AL sigmfies maximum ; sa mirumum. 
Aleleor-Showsr 
RA Decl 
Near A Ursæ Majoris.. .. 130 49 N. 





GEOGRAPHICAL NOTES. 


THE new number of Petermanns Mitteilungen contains a 
letter hom Dr. Hans Meyer, written from Taveta, at the foot 
of Kilimanjaro, giving some details of his ascent of that 
mountain, and the results of his observations; it 1s accom- 
panied by a tketch-map. Dr. Meyer, with one white com- 
panion and twenty-two natives, started fiom Mareale’s village, at 
the south foot of the mountain, in the beginning of July, and 
proceeded to mount the southern slopes At 1800 metres the 
last bananas were passed, and at 2000 metres the saturated 
forest belt was entered, which on the second day wag left be- 
hind. Immediately above this stretches a broad belt of grass, 
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and here a north-west line was struck, and for two days the 
upper edge of the forest was skirted. On the second day 
John:toa’s old camp was reached, where in the water-courses an | 
abundance of large Ericaceous plants was found growing. Here 
the two beautiful peaks were seen for the first trme, and thence- 
forth only partial gumpses were obtained through the prevailing 
clouds. Only eight men would g> further thin this, and when 
the snow-line wa3 reached five of then refused to go further. 
Oa the third day a north rly route was taken over grass-covered 
lava-fields, with snow-streams somtimes cutting their channels 
50 metres deep into the lava. Dr. Meyer mate for the saddle 
which joins the two peaks# of Kibo oa the west and Kimawenzi 
on the east. After 6900 paces a level spar of the saddle was 
reached, where between the great blocks of Java the green 
meadows marked the upper course of the snow-streams. Here 
the last traces were seen of Senecio Johnstont 1n the bed of a brook 
about 4000 metres high, About 2030 paces further up great cliffs 
of lava were met with, and here at the snow-line the tent was 
pitched. Thence, with his companioa and three natives, photo- 
graphic apparatus, and provisions for three days, Dr. Meyer 
proceeded to ascend to the Kibo crater. Afteı 3000 paces a 
wild and shattere1 hill of lava, whence the lava-stream proceeded, 
was met with ; this was the first of a series of suc’: hills, between 
which the snow lay thick. Turning to the north-west the party 
made direct for Kibo over the old lava-streams, and at about 
5000 metres 1eached the last cone of ashes before the ascent 
to the summit itself. Here the two white men encamped (the 
natives gomg back), with a night temperature of - 11° C. 
Early next moining they made directly for the east side of the 
mountain over cebris-covered lava, and came on great snow- 
fields in the spaces between the lava-hills Aftera time slet 
cams on, and, as the sun got higher, clouds covered the moun- 
tain, and the temperature fell fron + 8° C., to — 3°. Dr 
Meyer's companion became so exhausted he had to drop behind, 
and he himself suffered greatly Proceeding onwards, he met 
with more extensive snow-fields, and higher still with great 1ce- 
blocks, and a less steep stietch covered with ice-debiis. Some 
20 metres beyond this point he saw a great blue wall of ice rise 
before him to about 34 or 40 metres high, and evidently stretch- 
ing all round the crater. In Dr. Meyer's exhausted condition, 
and without ice-axes, to ascend this wall, which evidently sur- 
iounded the crater, was impossible. So, after taking some hasty 
observations and notes, he began his dese:nt, which was accom- 
plished safely. As the wall seems to extend round the east, 
south, and west sides of the crater, Dr. Meyer concludes that 
probably the crater itself is filled with ice. It 1s remarkable that 
no snow seems to exist at all on the north side. Dr. Meyer 
promises to give full details on his return home to Leipzig, and 
these may render his account more intelligible to Alpinists 


OTHER articles in the new ninbder are on “Temperature 
Abnormalities on the Eaith’s Surface,” by Herr Rudolf Spitaler, 
accompanied by a map illastrauve of the piper; and ‘‘ Prodac- 
tion of Tin in the Riouw-Tongea Arc'upelago,” by Dr. Pusewitz 


Lieut. WissMANN, whos: heal h is not good, has given a 
preliminary account of his joarney across Africa to the Berlin 
Geoziaphical Society. He began with a ve y brief sketch of 
the first part of his joa‘neyinzs, which coasttel of his first 
voyag: up the Kassai. By his Tast journey up the Kassar he has 
determined that its largest tributay 19 the Kwango The 
Sankuru has oaly half the volume of water possessed by the 
Kassai above the conflusnce of the two rivers From Lulua- 
barg, Wissmann began his great forward march to the north of 
the Sankuru and Lomami A lengthened stay was made on the 
Lubi, and after crossing the Sankuru the party entered the 
region of virgin forests These were found partially peopled by 
the savaze Batetela and the Batua, the latter being the pygmies 
described in a previous number. Turning south, Wissmann 
passed through the teriitory of the marauding Ben Mona, 
and where on a former journey he found gigantic villages he 
now found the place depopulated by war and small-pox Fiom 
et hae Wissmann reached the Kast Coast by Lakes Tangan- 
yika and nyaa and the Zambesi. The latter part of the route 
was through hitherto unexplored terntory. Lieut. Wissmann 
has been compelled to go to Madeira on account of his health, 
but we believe there is some likelihood of his appearing at 
the Royal Geographical Society some time next spring. 





From the full report of recent explorations in Tierra del 
Fuego, to which we have recently referred in these notes, we 
have some further information as to the real character of the ; 





region. The reports refer chiefly to the main island, which, 
instead of being a mountainous region of eternal snow, pre- 
sents great diversity of surface—high mountains, deep valleys, 
rolling table-lands, fertile plain., numerous lakes, an] frequent 
water-courses, Occupying a large portion of the extreme north, 
and extending from one extremity to the other of the straits, 
are continuous chains of mountains, running into peaks several 
thousand feet high. Adjacent to these mouatains on the south 
is a wide belt of high and rather barren plain, running the entire 
width of the island. Then succeed lofty table-lanis quite 
covered with forests. South of this is another chain of sierras, 
and still further south the country opens into an extensive plain, 
which occupies all the central portion of the island, and is quite 
desolate of trees except small patches here and there of hard- 
wood and shrubs, The plaro 1s covered in s»me parts with an 
abundance of rich grasses. The extrem: south is also moun- 
tainous, some of the peaks be.ng volcanic, with numeious glacieis 
and dense forests, The geological formatioa of Tierra del Fuego 
exactly conesponds to that of Patagona The broken and 
disjointed mountains, with wide seas running where they have 
been depressed, are but th: contmuation of the Andes; while 
the plains and uplands partake of the same geological charac- 
teristics as the Patagonian stepp23, 


AT Monday's meeting of the Royal Geographical Society the 
paper read was by Mr. D D. Daly on his explorations in British 

orth Borneo, ia 1833-87. Mr, Daly’s paper consisted mainly 
of an itinerary with minute details of the econo nic character 
of the coantry through waich he travelled, and of the people. 
He gives some interesting information about the num2tous bird- 
nest caves which he met with, and on the methods of collecting 
the nests Most of the people are eagec head-hunters, but Mr. 
Daly made treaties with several of the tribes in which the 
uadertook to give over the practice. Mr. Daly went in bot 
from the east and the west side. In the former journey he went 
up the River Kinabatanzan to ths cen're of No-th Borneo; in 
the latter he went a long distance up th: Padas River. 





ON THE METEORIC IRON WHICH FELL 
NEAR CABIN CREEK, JOHNSON COUNTY, 
ARKANSAS, MARCH 27, 1885? 


“THE Johasoa County meteoric iron, the teath wasse fall his 

been observed, is of more thaa ordinary interest, boca we 
its fall is so well substantiated, beciuse it is the second largest 
mass ever seen to fall, and, again, becwus2 it fell within five 
months of the date of the ninth recorded fall, that of-the 
Mazapil Its almost an exact counterpart of the Hraschina 
(Agram, Croatia) iron, the first of the 1ecorded falls. Tne 
Agram iron fell in two fragments, one weighing about go kgm, 
and the other aboat 9 kgm, the combined weight being about 
equal to that of the Johnson County iron. 

This mass fell about 6 miles east of Cabin Creek, Johnson 
County, Arkansas, in longitude 93° 17 W. of Greenwich, latı- 
tude 35° 24’ N., within 75 yards of the house of Christopher C. 
Shandy. Mrs Shandy state» that about 3 o'clock on the after- 
noon of March 27, 1886, while in her house, she heard a very 
loud report, which caused the dishes in the closet to rattle, and 
which she described as louder thax any thunder she had ever 
heard. At first she thoaght it was caused by a bombshell, and 
ran out of the house in time to see the linbs fall from the top 
of a tall pine-tree, which, she says, stands about 75 yards from 
her dwelling. She did not investigate the matter until her hus- 
band cams home, about 6 o’clock in the evening, when, incon- 
pany with John R. Norton, their hired man, they went out to 
find the cause of the noise that had so startled Mrs, Shandy. 
They discovered that a large hole hid been made in the groaad 
by some falling object. The iron hai buried itself in the groind 
to the depth of 3 feet, and the earth around it to the thickness 
of 1inch seemed to be barnzd. The grouad was still warm 
when the non was taken ont, and the iron itself was as hot as 
the men could well handle. 

The noise was heard 75 miles away, ani was likened to a 
loud report, followel by a hissing sound, as if hot metal had 
come in contact with water. It caased a g:neral alarm among 
the people, and teams of horses 25 miles distant, becoming 
frightened, broke loose and ran away; and in Webb City, 
Franklin County, on the soath side of the Arkansas River, a 
number of bells kept on sale in a store are said to have been 


1 Pron the American Joursal of Sctsace, Yo, axxui., Jan > 1837 
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caused to tinkle, Cabm Creek is on the north side of the 


Arkansas River. 

Mr. B. Caraway says it was heard by fully roco people, and 
that he heard two loud reports at Alma, Crawford County, 75 
miles anay, at 3 o'clock on March 27, 1886. The report was 
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also heard at Russellville, and in the adjoining county of 


Pope. x 
Prof H. A. Newton, who has kindly interested himself in 
this matter, says that the data furnished indicate that“&he mass 
must have fallen nearly from the zenith, This was the direction 
d 


Fic. 2 —Lower Side, 
Johnson County, Arkansas. (Scale two-niaths ) 


of the end of its path, the earlier portion being more inclined 
to the vertical, as the path must be affected by gravity nnd the 
resistance of the air. The earlier direction must have been 


from the north-east, and more nearly from the east than the 
north. 


The mass isin general quite flat and very irregular, resem- 
bling strongly a mass of molten metal thrown on the und 
and. then pitted. The illustration of the Agram? mass Beard 

2 “ Beitrige zur Geschichte und Kenntniss Meteorischer Sten- und 


Metall-massen,” by Dr. Carl von Schretbers Wien, 1820, folio, plate viiL 
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° 
by Von Schreibers could be mistaken for the upper side of this, 
were it not that thisis larger. It measures 17% inches (44 cm.) 
by 3154 jnches (39 cm.), while the Agiam measures 154 by 
12 mhet A high ndge, 5 inches high at the highest point 
(12°5 cm.), runs through the centre, One half of the mass is 
not over 3 incheéS (7 5 cm.) thick, part of it is only 2 inches 
(5 cm.), and around the edge it ıs only 1 inch, or less, It is 
only exceeded in size, among the irons seen to fall, by the Nejed, 
Central Arabia, now in the British Museum, which fell in the 
spring of 1865, and weighs 59 420 kgm. The weight 1s 107% lbs. 
(48'750 kgm.), and it 18 intact with the exception of three small 

oints, weighing not mdre than 2 ounces in all, which were 
Poket off. One of these is seen in the etched figure, another 
was sent to Prof. Clarke by Colonel Betten to be analyzed, and 
the third piece was lost. 

The two sides are whglly dissimilar (see Figs. 1 and 21), In 
fact, one would scarcely"suppose that they belonged to the same 
mass. The upper side is ridged and deeply dented, while the 
lower side is flat and covered with shallow but very large 
pittings. On top the colour is in many places almost tin white 
without any coating whatever, and the pittings are very deep, 
and usually quite long, like finger depressions made in potters’ 
clay. These depressions measure from 2 cm. to 4 cm., and from 
Icm, to4cm. This side is remarkable for sti showing the 
flow and buning, and all running from the centre toward the 
edge, identical with those in the Rowton, Nedagolla, and 
Mazapil irons, but on a larger scale. Some of them are thinner 
than a harr, and yet twice as high (like a high knife-edge), and they 
are from I to 4 inches long. In one space of § cm. twenty are 
arranged side by side, and on one small pait which is black, 
there are fifty lines in 1 inch of space (25 mm.), all running in 
the same direction. Nearall the pointed edges the fused metal 
has flowed and cooled, so as to hang like falling water. The 
stria and marks of flowing are around the edges of the upper 
surface (Fig. 1) On the under side pittings are very shallow, 





Fig 3 


but much broader, one depression, apparently made up of fom 
pittings, being 20 cm. long, and 9'5 em wide. ‘The whole side 
is coated with a black crust, I mm. thick,‘and having minute 
round bead-like markings. On one of the indentations of the 
lower edge the crust has a strikingly fused appearance, as if 
a flame had been blown on it from the other side. In reality 
this edge is undoubtedly the place where a greater amount of burn- 
ing took place when the body was passing through the au. 
Seven small, bead-like lumps, from § mm. to ro mm ın size, 
which are visible on this side, are drops of metal that were 
entirely melted, and flowed and cooled so that they 1esemble 
drops of a thick hquid ‘There are also to be seen what appear 
to be ciacks, fifteen in number, and nearly as thin as a har. 
One of these is ro cm. long, and extends from the highly-fused 
edge above mentioned towards the centre, The others are 
from 3 cm. to § cm, long. These me so evenly arranged that 
they are without doubt Reichenbach lamellen, in which the inner 
troilite has been burnt out. If such is the case, they are as 
abundant as in the Staunton (Va.) meteoric tron 

On the upper side ten nodules of troulite are exposed, measur- 
ing from 33 mm. in diameter, to 55 mm. long, and 25 mm. wide. 
On the lower side there are twelve such nodules exposed, 13 mm. 
in diameter, while the largest measures 19 mm‘ by 39 mm. On 
the upper side these nodules are coated in spots with a black 
crust, similarto that found on the mass, but on the lower side 
the crust extends completely around the side of the nodules, 
showing the fusion very plainly. The troulite 1s very bright and 
fresh, like a newly broken mineral, and on the upper side one 
of the nodules shows deep striation, suggest: t the entire 
nodule 13 oue crystal, and the exposed part ıs only one side of ıt. 
In some cases where the nodules were broken, they‘were found 
to be iridescent This is one of the octahedral irons showing 
the Widmanstatten figures beautifully on etching (see Fig. 3), 


and is one of the Caullite groups of Stanislas Meunier and of the ' 
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mittlere lamellen of Brezina. The lamellse are 1 mm. wide, and 
the markings more closely approach the Rowton? and Mazapil? 
irons. Fig. 4 shows the etching on the surface of the unpolished 
exterior, there being no crust. The lower end of the figure, 
which is flat, was produced by the hammering off of the piece; 
but the etching was really finer where it was done on the natural 
surface of the iron The specific gravity of the small piece 
figured is 7°773. ‘Troilite, as before stated, is very abundant in 
the mass. Schreibersite and carbon have also been found 





between the lamin, Chlorine is present only in slight quantity, 
as scarcely any deliquescence has been observed. 

The following is a comparative table of analyses of meteoric 
irons most nearly approaching this in composition :— 








Cabin Creek = Estherville Mazapil Rowton Charlotte 
(Whitfield). (Smith). (Mackintosh) (light). (Sauth) 
Tron. = gt 87 m 9200 se Q36 e QUR ~. 9115 
Nickel 6o i 7 ro 7845 on 87582 8o05 
Cobalt... trace ww o9 o 653 0'371 0'72 
Phosphorus ọ 41 o'r 0°30 — ~ o0 
C, S, &c 5% 99 902 100°038 se 100. 203 99 8 
99°42 


George F. Kunz. 





THE ROYAL HORTICULTURAL SOCIETY. 


“THE Conncil of the Royal Horticultural Society request the 
horticulturists of the United Kingdom to read and con- 
sider the following stalement and appeal :— 


1. The grounds at South Kensington, known as the Gardens 
of the Royal Horticultural Soctety, having been devoted to the 
Imperial Institute, the Council endeavoured, in obedience to the 
wishes so graciously expressed by Her Majesty the Queen, the 
Patron of the Society, to obtain from the Royal Commussioners 
of the 1851 Exhibition such a site as would justify them in 
advising the Fellows to 1emain at South Kensington. 

2, The Royal Commussioners were, however, unable to offer 
any adequate site, and gave the Council distinctly to understand 
that the erection of offices, committee-rooms, &c., on their land 
would not be held to confer any claim whatever, either legal or 
moral, to the nse of the Conservatory and Gardens for the pur- 
poses of the Society. The negotiations consequently came to 
an end. Aninformal offer has since been made by the Royal 
Commissioners to let a portion of the Gardens and the Conserva- 
tory to the Soctety at a guaranteed rent of £1000 a year, which 
with 1ates, taxes, and maintenance would involve an expenditure 
of £2000 a year at least, a sum fa: beyond the resources of the 
Society. 

3. The Society has been in existence for eighty-three years, 
having been founded in 1804, and mcorporated by Royal Charter 
It has done much to advance the interests of practical 
and scientific horticulture, and it 19 the recognized authority on - 
all horticultural questions. In addition to the valuable work 
of the Scientific Committee, presided over by Sur J. D. Hooker, 
K.C.S.L, C.B., F.R S., new and rare plants, fruits, and veget- 
ables, collected abroad or 1aised at home, have been continually 
submitted, in large and increasing numbers, to the judgment of 
the Fruit and Floral Committees, whose verdicts are accepted 
without question. The Society has also continuously carried on 
valuable trials of plants, fruits, and vegetables, at Chiswick. It 
has published during the last three years the following, viz. :— 
“ Report of the Nationul Apple Congress held at Chiswick, 
October 1883,” * Report of the Orchid Conference held at 
South Kensington, May 1885,” ‘‘ Report of the National Pear 


T “ Meteoriten Sammlung des k k. mine:alogisches Hofeabinet in Wien.” 
Wien, 1885, 8vo, Plate 2, Fig 2. s 
a American Journal of Scresce, LIL. vol, xxxiu. p. 225, Fig. 2. 
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Conference held at Chiswick, October 1885,” ‘‘ Report of the 
Primula Conference held at South Kensington, April 1886, and 
of the Orchid Conference held at Liverpool, June 30, 1836,” 
‘*Repoit on the Effects of Frost on etation during the 
Severe Winters 1879-80, 1880-81, published in 1887.” 

4. The Council are of opmion that the connection of the 
Society with South Kensington, however promising at first, has 
Srovad. adverse to its true interests and permanent welfme. They 
recognize that altered circumstances require a complete re- 
organization of the Society on a more popular basis, They 
believe that, while local Horticultural Societies attract local 
support, a central Metropolitan Society (to which local Societies 
may be affihated) is, in the interests of horticulture, mdispens- 
able. Under analogous circumstances the Royal Agricultural 
Society ine although there are local Societies in every 
county of the Kingdom. 

5. The Council do not believe that the Society can be carned 
on any longer under the trammels of the evisting Chaiter, which 
was granted in 1850 m view of a wholly different state of things ; 
noi do they think a Charter will be requisite for its future work- 
ing. They believe that the numbers of the Council should be 
considerably increased and their mode of election modified and 
made popular, and that the ordinary work of the Soziety should 
be cariied on by Committees, under powers delegated to them 
by the Council. They hold that the Society should henceforth 
devote itself strictly to the advancement of practical and scientific 
horlicultme. 

6. The view of the Council is that the expenduure of the 
Society should be reduced as much as possible, and its resources 
devoted to the following objects :— 

(1) The maintenance of the Chiswick Gardens and the con- 
duct of plant, fruit, and vegetable trials there ; and possibly the 
establishment of a School of Gardening. 

(2) The immediate engagement of such premises in a con- 
venient and central situation as may suffice for office require- 
ments, the safe housing of the Lindley Library, the meetings of 
the Society’s Committees, and its fortnightly shows, to the 
maintenance of whi-h they attach great impoitance. 

(3) The publication of periodical Repmts of the work done at 
Chiswick, and by the Society's Committees, and on horticultwal 
subjects generally. 

7. For many years the nature of the accommodation which 
the Society has been able to obtain at South Kensington has 
virtually prevented meetings being held for the discussion by the 
Fellows of points of interest in the practice of horticulture. It 
is essential that these meetings should be resumed, and it is 
believed that they wi'l be of great value in bringing together 
those who take an active part in British hoiticultme. It 1s also 
hoped that such meetings would give an oppoitunity for the 
consideration of the numerous directions in which the rural 
economy of the country seems likely to be modified by the 
substitution of horticultural for agvicil tural methods. 

8 The Council would recommend that the subscription should 
be in future £2 2s, for Fellows, and that a grade of Member or 
Associate, at £1 is, should be cieated for professional and 
practical gardeners, who have iarely hitherto belonged to the 
Society hey calculate that the maintenance of Chiswick will 
cost £1500 a year, and that for the other purposes of the Society 
a further sum of not less than 41500 a year will be required. 
During 1887, 150 Fellows have paid £445, and 623 Fellows 
422s, making a tolalof £1938 6s., a sam altogether insufficient 
for the working and 1eqwrements of the Society. 

9. In conclusion, the Council believe that the extinction of the 
Royal Honticultmal Society would be regarded by all interested 
in horticulture as a national loss. The history of the Society, 
and the good work it has done and 1s doing, entitle it to the 
consideration and su port of the horticultural world, to whom 
the Council make thls appeal. They address it with equal 
confidence to amateurs and to the tiade, in the belief that 
their interests aie identical, and that for the protection and 
advancement of these interests the maintenance of the Royal 
Horticultural Society 15 essential. The Council have had 
difficult duties to perform. While they are willing to continue 
to discharge these duties, if desired, they believe that the best 
course would be for them to place their resignations in the hands 
of the Fellows, at the end of the year, so as to leave the Society 
entirely unfettered. But they consider it due both to the 
Fellows and to themselves to say that, unless they receive 
assurances of adequate support, ın response to this appeal, the 
Society must necessarily come to an end, 
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10, The favour of an eaily answer 1s requested‘on the inclosed 
foim. The Donations would be devoted to the cost of e tablishing 
the Society in its new home and to similar purposes. 


On behalf of the Council, 
‘TREVOR LAWRENCE, President, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—The Thurston Prizegat Caius College, value 
454 for the best original investigation by a member of the 
College in the past three years in physiology, pathology, or 
practical medicine, has been adjudged to Mr. C. S. Sheirington, 
M A., M.B, Fellow of the College. 

The Sedgwick Memorial Committee having declined to assent 
to the building of 100ms for teaching purposes with the Sedgwick 
Fund, while waitmg the building of a complete museum ; and 
othe: pioposals having been made, a syndicate has been ap- 
pointed to plan out the entire disposal of the sites surrounding 
the new museums, so as to satisfy as many scientific requirements 
as possible 

Mr. E. C. Dow on has been appointed Demonstrator of 
Mechanism and Applied Mechanics in succession to Mr Ames. 

Next term the General Boaid of Studies will nominate a 
University Lecturer ın Pure Mathematics, in con~equence of the 
resignation of Mr, Macaulay. The stipend is £50 per annum, 
and the appointment will be for five years A preference will 
be given to a lecturer who would take subjects not at present 
represented Among these are theory of equations, theory of 
numbers, and projective geometry. 

Scholaiships in Natuial Science will be competed for this 
month or next at Gonville and Cains, King's, Jesus, Christ’s, St. 
John’s, Trinity, Em nanuel, and Sidney Sussex Colleges. The 
tutors will give full information. 5 

A Clothwoikers’ Exhibition for Natural Science, tenable at 
Oxford or Cambndge for thiee yeus, will be awarded next 
July by an examination under the Oxford and Cambirdge Schools 
Examination Board. Particulars may be obtained from the 
Censoi of Non-Collegiate Students, Cambridge. 

Another general modification of examiner hips in natural 
science 1s proposed, which we shall refe: to when it has been 
discussed by the Senate. 





SCIENTIFIC SERIALS. 


American Journal of Science, November.—On the relative 
motion of the ewth and luminiferous ether, by Albeit A. 
Michelson and Edward W. Morley. A complete and satis- 
factory explanation of the aberration of light is given by 
Fresnel’s undulatory theory, which assumes, first, that the ether 
is supposed to be at rest except in the n'ero of transparent 
media; secondly, that in this case it moves with a velocity less 

ra 
than that of the medium in the ratio TA where # is the 


index of refraction, The setond hypothesis having been fully 
established by Fizeau’s celebrated experiment, the Brst alone is 
dealt with in this paper. From the delicate researches here 
described, which have been canied out by the aid of the Bache 
Fund, it 1s inferred that, if there be any ielative motion between 
the earth and the lumintferous ether, it must be small, quite 
small enough entuely to refute Fiesnel’s explanation of aberra- 
tion It ıs further shown that the theories of Stokes and 
Fresnel also fail, and that it would be hopeless to attempt to 
solve the question of the motion of the solar system by observa- 
tions of optical phenomena at the surface of the earth.—On the 
existence of carbon in the sun: contributions from the physical 
laboratory of Harvard University, by John Trowbiidge and 
C. C, Hutchins, Without discussing the well-known observa- 
tions of Abney on the absorption-bands in the solar spectrum 
at high altitudes, or Siemens's hypothesis of the piesence of 
carbon vapour in inteiplanetary space, the authors heie study 
the .emarkable character of the carbon spectrun formed by 
the voltaic aic in air between carbon teiminals, drawing atten- 
tion to the evidence presented by the juxtaposed solar spectium 
of the existence of carbon in the sun. They conclude that at 
the point of the sun’s atmosphere where the carbon is volatilized, 
the temperature of the sun appioxumates to that of the voltaic 
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arc. —TNistory ofethe changes in the Mount Loa craters, by James 
D. Dana. A recent visit of ten weeks to Hawaii has enabled 
the author to carry out the purpose expressed in his communica- 
tion of lagt August, Here are presented only such facts as bear 
on the history of Kilauea since 1832, the general summary and 
conclusions being reserved for future numbers of the journal, 
The subject is iMustrated with plates of Kilauea Ciater, its 
lava floor, and the Halema’uma’u basin. -Is there a Huronian 
Group ? (continued), by R, D. Inving. For the extensive region 
stretching fiom the north side of Lake Huron to the Mississippi 
1t as here concluded that the succession of rocks in ascending 
order is from the great gomplex of crystalline schists, gneiss, 
and granite through the Huronian Group, mainly of detrital 
rocks, to the Keweenaw, of interleaved detiital and eruptive beds 
and the Potsdam, on Upper Cambrian Sandstone, with great 
stiuctual breaks between the first and second, and second and 
thid groups. The Huronian seites itself, traceable throughout 
the Lake Superior province, is shown to be of clastic and sedi- 
meutaty nature, of great volume, and structmally and chrono- 
logically sepaiated fiom all other rock formations. The term 
Agnotozoic, originally suggested by Chamberlain, is proposed to 
cover the whole geological interval lying between the base of 
the Cambrian and the summit of the Aichman crystallines.— 
Desciiption of an iron meteorite fiom St. Croix, Count) Wis- 
consin, by Davenport Fisher. This specimen, discovered in 
18840n a fam in Hammond Township, weighed 53 pounds, 
and yielded, on analysis : iron 89°78, nickel 7'655, cobalt 1 325, 
phosphorus “512, silica 562, with traces of carbon, copper, and 
tin.The Rockwood meteorite, by J. Edwaid Whitfield, 
Picked up in Maich 1887 in a field in Cumbeiland County, 
Tennessee, this meteorite yielded, on analysis ; 1ron 87°59, nichel 
12 09, with traces of cobalt and copper.—Piincipal characters 
of Ameutcan Jurassic Dinosaurs, by O, C. Marsh. This paper, 
forming Pait 9 of the whole series, deals with the skull and 
deimal armour of Stego amus, a neaily complete skeleton of 
which has lately been discovered. The specimen here de- 
sciibed constitutes a new and veiy distinct species, for avhich the 
name of $. duplex is proposed. . 


THE Journal of Botany for September commences with an 
unportant paper, by Mr. Geo. Massee, on the growth and ongin 
of multicellular plants. He describes the structure ant mode 
of formation of the gelatinous membrane exterior tò the true 
cellulose-wall, and extending continuously ove: the whole plant, 
which is not uncomm m in Alga, and neatly universal ın the 
Flondem. It can be easily shown that the formation of the 
cellulose-wall never precedes that of this mucilaginous sheath, 
and its function 1s rather a supporting than a protecting one, 
The mucilaginous sheath 1s composed of protoplasm, or of a 
‘ubstance very nearly allied to protoplasm. It is usually homo- 
geneous, even after the appearance of the cell wall; but in 
Pandorina the innermost pornon consists of parallel ods placed 
end to end on the cell-wall, The portion composed of rods 
stains readily with methyl-violet and ohier aniline dyes, while 
the homogeneous portion does nit. The remamder of the space 
in this number, and in those for October and November, is 
chiefly occupied by monographs or descriptive papers on new 
exotic species, o1 to others mainly of interest to English botanists. 
Tt 13 a remarkable evidence that theld-fashioned species-botany 
is not altogether dead in this country, that no fewer than three 
species o foweringiplant have been added to the flora of 
these islands dung the past year—all in Scotland. 


We have received the numbers of the Botanical Gaseite, pub 
lished at Crawfordsville, Indiana, for August-November 1837, 
They furnish satisfactory evidence of the activity of botanical 
science in the Western States of North America. The articles 
and shorter paragiaphs, where they are onginal, chiefly concern 
the flora of the district ; but we may mention as of moie general 
interest :—-Vegetable parasites and evolution, by W. G. Farlow ; 
development of the Umbellifer frut, by J. M. Coulter and J. N. 
Rose; and plant odouis, by A. J. Stace. The first of these 
papers 1s the Presidential Address given by Prof. Farlow before 
Section F of the American Association for the Advancement of 
Science. In it he treats specially of the phenomenon of 
“symbiosis” in lichens, and of “mycorrhiza” As to the 
former he doubts whether there is any sufficient evidence of the 
usual statement that the hchen-gonidia derive benefit from their 
association with the fungus, 


THE Nuovo Giornale Botanico Italiane for October contains 
two papers only—on the Muscinec of the Island Gigho, off the 





coast of Tuscany, by Signor A. Bottini; and an enumeration of 
pone gathered in the Balemic Islands in 1885, by Signor P. 

orta. To the latter is prefixed an aecount of the physical 
geography and natural productions of the islands, and a résumé 
of previous botanical explorations. 


Revue d’ Anths opologie, troisième série, tome ii., sixiéme fasc , 
1887 (Paris),-On the stature of the ancient inhabitants of the 
Canary Islands, by Dr. R. Verneau. The wnter draws attention 
to the disciepancies to be found in the narratives of older 
chroniclets and travellers as to the stature of the islanders at the 
time of the discovery of the Canarian Archipelago. Thus while 
the Portuguese explorers sent out by Alphonso IV, of Poitugal in 
1341 descuibed the natives as of the same medium height as the 
Portuguese, some of the Spaniards who took part in the con- 

uest of the islands 200 years later maintained that they had seen 
the skeleton of a man 24, feet long, and spoke of living men who 
were re-pectively 9 and 14 feet m height. Setting aside the 
obvious absurdity ofsach estimates, Dr. Verneau 1s of opimon that 
in regard to some of the islands, as Lanceivtte and Foitavente, it 
may be fairly assumed that the Guancho natives of pre-Spanish 
times were a tall, well-developed 1ace, since such 13 still the 
character of the people in isolated villages in those islands which 
have been the least exposed to contact with strangers and invaders, 
while he found that the bones recovered from ancient local 
burying-grounds of the latte: island indicated a mean height of 
1°84 metre for men, and 1'60 for women. Amalgamation with 
invading races of lower stature seems to have lowered the mean 
height of the people, more especially in the south-east of the 
archipelago, Dr, Veineau finds that in 1egarl to cephalic 
characteristic’, the ancient Guanchos closely resembled the Cro- 
Magnon type, and he believes he has found incontrovertible 
proof that Numidian, Semitic, and other North Afiican iaces 
were among the earliest invaders of the Canaues —On 
cuminal anthropology, by M. Topinaid. This is virtually a 
review of the Italian wnter C. Lombroso’s work on ‘‘ Criminal 
Man,” to whose theory of the physical and atavic character 
of criminality he is strongly opposed. Signor Lombroso 
believes that the criminal is born with irrepressible tendencies 
to crime, and that certain physical anomalies charac- 
terize the born malefactor. M. Topimard disputes not meiely 
his mode of reasoning, but the facts which he adduces in support 
of his theories, and the accuracy, or applicability, of his 
numeious statistical tables. In conclusion, be not only shows 
the unscientific methods of inquiry followed by Lombroso, but 
he attacks the use of the denomination of “criminal anthro- 
pology, ” since the term implies the possibility of grou ing 
together as fixed characteristics a number of phenomena whic 

depend upon endless complications of psychical and social causes 
whose varied action on physical conditions does not admit of 
strict scientific determination.—Contnbutions to the sociology 
of the Australians, by M. Elisée Reclus, In thig continuation 
of a series of papers which appeared in this journal last yem, 
M. Reclus teats of spirits and sorcerers. The author uses hi3 
materials dexterously, and has compiled a highly interesting 
memoir on the superstitions and mythological fancies of these 
races, but as the greate: part of the narrative has been derived 
from English sources ıt has httle novelty or interest fo. English 
readers, who will find few facts in it with which they are not 
already familiar thiough the v ritings of Taplin, Woods, Grey, &c, 
—On lacustrine and lake-villages and pile-dwellhings, by M. 
Pompeo Castelfranco. After a general consideration of the 
subject, more especially in regard to Italy, and the references 
bearing on it in the writings of Italians fiom the middle of the 
sixteenth century to the present times, the author gives the history 
of the discovery of lacustrine dwellings in Northern Italy 
which was made in 1862. Since that period almost all the lakes 
of that region have supphed rich yields of fimts and pottery 
and bionzes, although none moie so than Lake La Garda. The 
most interesting of these pile stations is that of La Lagozza, 
whose area of 2400 square meties was not wholly ievealed till 
1880. On examining the various piles which he had caused to 
be extracted fiom the superincumbent peat, Signor Castelfranco 
recognized that some were of birch (Berula alba) and others of 
fir and pine (Pinus picea, P. silvestris) Vanous fimt and 
polished stone implements were found, but with the exception of 
a bionze fibula, which probably belongs to a later age than the 
original pile-dwellings. nat a vestige of metal has been dis- 
covered at Lagozza. Potsherds and shreds of linen fabric have 
been found, but the most remarkable thing 1s the complete 
absence of bones, or any other animal remains ; and while the 
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abundance of seeds, grains, nuts, acorns, &c., plainly indicates the 
vegetable character of the diet of these lake-dwellers, the appear- 
ance of masses of husked wheat and barley proves that they 
practised agriculture, and understood how to thrash and winnow 
the grain. Considerable interest attaches to the discovery below 
the peat, in what is characterized as the archaic bed, of large 
masses of seeds, determined by Prof. Sordelli as identical 
with those of the cultivated so-called Indian poppy Tapaver 
somniferum). Heer has recorded in the Swiss pile-dwellings 
the presence of poppy seeds which he referred to P. seligerum, 
but whether the Italian and the Swiss remains belong to the 
same or different species of poppy, the use to which they were 
put by primæval men in the two countries remains an unsolved 

roblem.—On the Polynesians, their origin, migrations, &e., by 

M. Lesson and Martinet. The purpose of this work is to 
refute the three most generally accepted theories rding the 
origin of these races, viz. whether they are survivals from an 
almost wholly submerged continent, or whether they are of 
American, or of Asiatic descent; and to maintain the novel 
hypothesis that they are descendants of Maoris of the Middle 
Island of New Zealand. These views the authors endeavour to 
support by showing close analogies of language between the two 
peoples, affinities between certain names of places and of deities 
used by both, and frequent identity in forms of belief, rites, and 
superstitions. They further pomt out that the natives of the 
Marquesas, who are regarded as of the purest Polynesian race, 
use the same word, Havaiki, as the Maoris to denote their 
original ancestral home. From these and numerous other hn- 
guistic affinities the writers conclude that the Maoris are the anto- 
chthonic ancestors of the Polynesians, and that the Maori language 
is the mother speech of all the Polynesian dialects. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, November 24.—“On the Motion of a 
Sphere in a Viscous Liquid.” By A. B. Basset, M.A. Com- 
municated by Lord Rayleigh, D C.L., Sec R S. 

The determination of the small oscillations and steady motion 
of a sphere which is immersed in a viscous liquid, and which is 
moving in a straight line, was first effected by Prof. Stokes in 
his well-known memoir ‘‘ On the Effect of the Internal Friction 
of Fluids on the Motion of Pendulums ” (Camb. Phil. Soc, Trans., 
vol. ix. part 2, p. 8); and in the appendix he also determines 
the steady motion of a sphere which is rotating about a fixed 
diameter. The same subject has also been subsequently con- 
sidered by Helmholtz and other German writers; but, so far as 
I have been able to discover, very little appears to have been 
effected with respect to the solution of problems in which a solid 
body is set in motion in a viscous liquid in any given manner, 
and then left to itself, 

In the present paper I have endeavoured to determine the 
motion of a phere which is projected vertically upwards or 
downwards with given velocity, and allowed to ascend or descend 
under the action of gravity (or any constant force), and which 
is surrounded by a viscous liquid of unlimited extent, which is 
inihally at rest excepting so far as it ıs disturbed by the initial 
motion of the sphere. 

In solving this problem, mathematical difficulties have com- 
pelled me to neglect the squares and products of velocities, and 
suena depending thereon, which involves the assumption 

at the velocity of the sphere is always small throughout the 
motion; and I have also assumed that no slipping takes place 
at the surface of the sphere. The problem is thus reduced to 
obtaining a suitable solution of the differential equation— 
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wt is Stokes’s current fanction, and g is the kinematic coefficient 
of viscosity. The required solution is obtained in the form of a 
definite integral by a method stmilar to that employed by Fourier 
in solving analogous problems in the conduction of heat; the 
resistance experienced by the sphere is then calculated, and the 
equation of motion written down and integrated by successive 











approximation on the supposition that u is ẹ small quantity. 
The values of the acceleration and velocity of the sphere to a 
third approximation are found to be ` 
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p being the density of the liqnid, o that of the sphere, and a its 
radius. 

It thus appears that, after a very long time has elapsed, the 
acceleration will vanish and the motion will become steady. 
The terminal velocity of the sphere is A—*, which is seen to 
agree with Prof. Stokes’s result. 

If the sphere were projected with velocity V, and compelled 
by means of frictionless constraint to move in a horizontal 
straight line, the values of the acceleration and velocity would 
be obtained from the preceding formule by expunging the terms 
fe~, fa~t(1-e7™), in the expressions for ý and v respect- 
ively, and then changing 7 into — Va. 

The preceding resulis can only be regarded as a somewhat 
rough representation of the actual motion, for (1) the square of 
the velocity has been neglected ; (2) no account has been taken 
of the possibility of hollow spaces being formed in the liquid ; 
(3) if the velocity of the sphere became large, the amount of 
heat developed would he sufficient to vaporize the liquid in the 
immediate neighbourhood of the sphere, and the circumstances 
of the problem would be maternally changed. 

In the latter part of the paper I have considered the problem 
of a sphere, surrounded by a viscous liquid, which is set in rota- 
tion with given angular velocity, f, abont a fixed diameter, and 
similar results are obtained, To a first approximation the angu- 
lar velocity 1s equal to Ne~, where A 1s a positive constant, 
which shows that the motion ultimately dies away. 


December 8.—“The Sexual Reproduction of Millepora 
pheata” By Dr. Sydney J. Hickson. 

Considerable attention has of recent years been paid by 
naturalists to the phenomena connected with the sexual repro- 
duction of the Hydiomedusx. Stimulated by the brilliant results 
obtained by Allman and Weismann, several naturalists have 
investigated the structure of the various Medusee and medusoid 
gonophores found in the group, the origin of the sexual cells, 
and the development of the embryo. These results have, on 
the whole, been so interesting and important that it was conf-- 
dently anticipated that an investigation of the phenomena con- 
nected with the sexual reproduction of Milleporidz would yield 
results of considerable interest. The systematic position of this 
family has always been a doubtful one, and naturalists were 
agreed that until the sexual-reproduction was described, the 
position assigned to them could only be considered a temporary 
one. 

It was my good fortune when in Talisse Island, North 
Celebes, to find on the reef just opposite my hut a fine specimen 
of Millepora plicata in vigorous growth. I visited it whenever 
the tide allowed, in the hopes of seeing the polyps fully ex- 
panded, and of being able to search them for any form of 
gonophore they might possess. In this, however, I was dis- 
appointed. otwithstanding all my precautions, I never 
succeeded in finding the polyps more than partially expanded, 
and I could find no gonophores. 

Having collected some specimens and dissolved the cal- 
careous skeleton in strong acid, I discovered in the canals 
of the coenosare both the ova and the spermospores ; but the 
unforeseen difficulties to be met with in working in a hot little 
bamboo hut in a tropical island prevented me from making 
any satisfactory series of sections, and I was reluctantly obliged 
to leave the further investigation of the subject until I returned 
to a laboratory m Europe. 

Since my return home I have made a large number of prepa- 
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iations, and the results I have obtained may be summed up as 
follows :— 

Both the male and female sexual cells arise in the ectoderm of 
the coenosarcal canal system. At an early stage they perforate 
the mes ghra and take up a position in the endoderm. 

The ova at an early stage become stalked. The stalk of the 
ovum, which is sinsply a modified pseudopodium, serves to keep 
the ovum attached to the mesogleea. e stalk is sometimes 
completely withdiawn, and the ovum by amcboid movements 
migrates along the lumen of the canals to a more favourable 
locahty. 

Maturation and impregnation occur while the ovum 15 still in 
the canals. * 

The mature ovum is very small (1/100 mm. in diameter), and 
1s alecithal ; nevertheless, 1t does not segment. 

The germinal vesicle of the fertilized ovum splits up into a 
number of fragments, which, after a curious series of movements 
in the ovum, are eventually scattered over its substance. 

By the time these fragments are thus scattered over the ovum, 
they have reached a considerable size, and, from faint markings in 
the substance of the ovum, no doubt can be retamed that they 
are in reality the true nucle: of a morula stage in the develop- 
ment of the embryo. The embryo next assumes the form of a 
solid blastosphere, and its subsequent history is lost. 

It will be a very interesting point to determine the precise 
mode of discharge of the embryo, I am very strongly of 
opinion that the embiyo 1s discharged by the mouth of the 
gastrozooid, but I was, of course, unable to observe this in the 
living state. Whether this 1s correct or not, the fact remains 
that I have been unable to find in any of my preparations any 
trace of a fiee or fixed gonophore, containing either embryos 
or ova. 

In the development of the spermatoza, a similar phenomenon 
is found to that in the development of the embryo. The 
spermospore does not divide into a pea the nucleus 
alone fragments, and the subsequent formation of spermoblasts 
does not occur until a very late stage. When the spermoblasts 
are mature they are found in simple sforosacs on the dac- 
tylozooids. The sporosacs exhibit no traces of any medusoid 
structure. g 

These researches tend to prove that the Millepondæ belong 
to a sepmate stock of the Hydrozoa from the Hydromeduse, a 
stock which probably never possessed free-swimming medusiform 
gonophores. 

There seems to be no true relationship between Millepora and 
Hydractinia. The absence of segmentation in the developing 
embryo may probably be accounted for by the amceboid move- 
ment which it exhibits after development commenced. The 
evidence before us does not support the view that the ovum 
of Millepora formerly contained much yolk, and has subsequently 
lost it. 


Physical Society, November 26.—Dr. Balfour Stewart, 
President, in the chau.—Mr. Asutosh Makhopadhyay was 
elected a member of the Society.—-The following communica- 
tions were read :—On the analogies of influence-machines and 
dynamos, by Prof. S. P. Thompson. The author pointed out 
that in nearly all influence-machines there are two stationary 
parts (‘‘inductors ”) electrified oppositely, which are analogous 
to the field-magnet of dynamos, and a revolving part cairying 
“ sectors” which correspond to the “sections” of an armature. 
To prevent ambiguity Prof. Thompson proposes to call the in- 
ductors ‘‘field plates,” and the revolving parts as a whole an 
“armature.” In the Wimshust machine both field plates and 
armature rotate, and each acts as field plates and armature 

ternately. In the two field plate influeace-machines there are 

Bo. and sometimes six brushes. Two of these act as potential 
equalizers, two as field plate excıters, and the remaining two (if 
any) are generally pl in the “discharge” or exte circuit. 
The Holtz machine having only four brushes, two serve the 
jouble purpose of potential equalizers and discharge circuit, and 
his machine excites itself best when the discharging rods are in 
contact. In this respect it resembles a series dynamo which only 
excites itself when the external circuit is closed, but on opening 
the circuit (say by inserting an arc lamp) produces 1emarkable 
fects. So in the Holtz machine on separating the discha:ging 
snobs a shower of sparks results, The Toepler machine (made by 
Bee o55) having six brushes resembles a shunt dynamo, and excites 
tself best on open external circuit. Analogies were traced 
xetween Thomson’s ieplenisher and the Griscom motor. Arma- 
ures of influence-machines, as in dynamos, can be divided into 








ung, drum, disk, and pole armatuies, and examples of each kind 
were mentioned. The ‘‘ Clark Gas Lighter” 1s a good example 
of a drum armature, and a diagram showing the internal arrange- 
ments was exhibited. An example of an analogue to the com- 

ound dynamo was mentioned as existing at Cambridge, in the 
orm of a Holtz machine believed to have been modified by Clerk 
Maxwell Another analogue with dynamos is found ın the dis- 
placement of the electric keld when the armature is 1otated, just 
as the magnetic field of a dynamo is shifted round m the direc- 
tion of rotation. Further analogies were traced between 
‘critical velocity ” of dynamos (which depends on the resistances 
m the circuit) below which they do not excite themselves, and a 
similar critical velocity of influence-machines; z.g. u a Wims- 
hurst or Voss machine, the potential equalizmg circuit should 
have a low resistance if they are to excite themselves readily. 
Self-exciting dynamos excite better when the iron is bad and 
retains the magnetism, and influence-machines excite better when 
the field plates are made of paper or such substance as can well 
retain a residual charge. Finally an apparatus analogous to 
Thomson’s ‘‘ water-dropping accumulator” was exhibited, in 
which an electric current was generated by mercury falling down 
a tube between the poles of a magnet.—On the effect produced 
on the thermo-electric properties of iron when under stress or strain 
by raising the temperature to a bright red heat, by Mr. Herbert 
Tomlnson. In June last the author described some remarkable 
“effects of change of temperature on twisting and untwisting 
wires which have suffered permanent torsion,” of which the 
present paper is a continuation. It is found that at or about 
the critical temperature (a bright red heat) mentioned in the 
previous paper, a sudden E.M.F. is generated at the junction of 
two iron wires, one of which is under stress or has suffered 
permanent strain, and the other in an unstrained state. By 
suddenly bringing a red-hot iron wire in contact with cold iron, 
an E.M.F. of about 1/20 volt is produced. If copper be used 
the E.M F. isabout $ volt. The author also showed that if one 

art of an annealed iron wire is heated to a bright red by a 
[ansen flame, an E. M.F. 1s generated 1f the position of the flame 
1s slightly altered, the direction of the E.M.F. depending on the 
direction of the displacement. Prof. Ayrton believed the high 
E,M.F. exhibited by hot and cold copper was really due to 
oxide of copper ; and Prof. S. P. Thompson said that different 
effects could be produced by using the oxidizing or reducing 
parts of the flame in heating the wire.—On the method of dis. 
criminating real from accidental coincidences between the lines 
of different spectra, with some applications, by Mr. E. T. J. 
Love. 


December 10,—Prof W. E. Ayrton, 
in the chair.—Mr. E. A. C. Wilson, and A 
Sumpner were elected members of the Society.—Mr. H. 
G. Madan described the optical properties of phenyl-thio- 
carbimide. This body, derived from aniline, is a colourless 
liquid, density 1°35° C., and of high bouling-point 222°C. The re- 
fractive mdices for the A and G lines are 1°639 and 1°707 
respectively. It is thus seen to be a highly ive liquid, 
aid io have about the same dispersive power as carbon-bisulphide, 
whilst its use in prisms is unattended by many of the msks and 
inconveniences experienced with carbon-bisulphide. The dis- 
persion at the blue end of the spectrum is very marked, Being 
less mobile than carbon-bisulphide, it is less affected by con- 
vection currents. The ‘‘ refractive equivalent” calculated from 
its chemical constitution differs considerably from the observed 
value, and this difference the author believes due to the presence 
of the phenyl :adıcle and sulphur atom. A polarizing prism 
made on Jamun’s paa but using phenyl-thio-carbimide as the 
liquid, gives a faily wide angular field (about 25°). Mr. Hilger 
stated that there was no great need of liquid prisms now, for 
very dense flint glass could be obtained with mean index of 
about 1°8. Dr. Perkin has recently supplied him with Canada 
balsam perfectly colourless, and which does not tarnish the 
polished faces of spar; hence one of the greatest objections to 
the use of Canada balsam in spar polarizing prisms has been 
removed. Dr. Gladstone pointed out that the constants for the 
phenyl radicle and for sulphur atoms had been determined, and. 
thought the calculated ‘refractive equivalent” obtained by ın- 
cluding these would be much nenrer the observed value than the 
one given by Mr. Madan.—On the recalescence of iron, by 
Mr. i. Tomlinson. If an iron bar which has suffered per- 
manent strain be heated to a white heat and allowed to cool, 
the brightness at first diminishes and then reglows (recalesces) 
for a short interval. Under favourable circumstances as many 
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as seven reglows have been observed during one cooling. 
Generally two decided ones aie observed, one between 500° and 
1000° C., and the other below 500° C. The effects the author 
believes due to ‘‘ietentiveness”’ of the material, somewhat 
similar to the causes of residual magnetism and iesidual charge 
of a Leyden jar. A table of experimental results, giving the 
toigional elasticity and internal friction at different temperatures, 
for hon wire, showed sudden increases in internal friction at tem- 
peratures of about 550° and 1000°C. The table alsoshows that the 
totsional elasticity lowly decreases as the temperature increases, 
whereas the internal friction increases enormously, Thi» explains 
why bells cease to emit musical notes when heated The author finds 
that the recalescence at the hizhe: tempeiature 1s not appreciably 
accelerated by mechanical vibration such as hammering, &c., 
but those occurring at lower temperatures me greatly influenced 
by such treatment and by magnetic disturbances. Prof. Forbes 
believed the explanation of 1ecalescence given by himself about 
1873 15 sufficient to account for the effects observed. This ex- 
planation postulates a sudden increase in thermal conductuvit 
about the tempeiature at which iecalescence occuis, whic 
permits the heat from the inside to 1each the outside more ieadily, 
and thus raise the.temperature of the surface. The subsequent 
reglows observed by Mr. Tomlinson he believes due to con- 
vection currents of air Prof, Rucker suggested that caloiimetric 
expellments might detemine which view was the tiue one, and 
Prof. Ayiton thought the question might be decided by having 
two half-1ound bais nearly ın contact at their flat sides, heated 
up and allowed to cool, and noting whether any sudden chanze 
in the bending of each bar (due to unequal temperature at the 
inner side and outer sides) took place about the critical 
tempelature.—On the rotation of a copper sphere and of 
copper wire helices when fieely suspended 10 a magnetic 
field, by Di. R C. Shettle, The author exhibited the apparatus 
with which his experiments ‘‘on the supposed new foice” 
were made, the results of which were published in the Léctrician, 
yol. xix. Dr Hofford has recently made similar experiments, 
using brass disks, and his results seem to point to “‘ diamagnetic 
non-uniformity ” of the disks as the cause of the phenomena he 
observed. 


Linnean Society, December 1.—\V. Carruthers, F.R.S., 
President, in the chatr.——-There was exhibited for M1. O. Fraser, 
of Calcutta, a specimen supposed to be a weather-worn seed of a 
palm, picked up on the Madras coast, Opinions given at the 
meeting 1efeired it to the consolidated 10e of a fish, doubts being 
thrown on its vegetable nature —Sir John Lubbock read a paper, 
an account of which we have already piinted, on the habits of 
ants, bees, and wasps.—-A paper was read by Mr, C. B. Clarke, 
on a new species of Punterm with remarks on the terminology 
of the Gramines. 


Geological Society, November 23.—Prof. J. W. Judd, 
F.R.S:, President, in the chair.—The following communications 
were read:—Note on a New Wealden Izuanodont, and other 
Dinosauis, by R. Lydekker.—On the Cae Gwyn Cave, by Prof. 
T. McKenny Hughes, who contended that the drift outside the 
cave was a maiine deposit remanié fiom older beds of glacial 
age, but was itself post-glacial and of approximately the same 
date as the St. Asaph drift. 
drift was deposited before the occupation of the cave by the 
animals whose iemains have been found ın it; that at the time 
of the occupation of the cave the upper opening now seen did 
not exist, but the animals got 1a by the othe: entiance; that 
against the wall of the cave where it approached most nearly to 
the face of the chf, the drift lay thick as we now see it ; that by 
swallow-hole action the cave was first partially filled, and then 
the thinnest portion of its wall gave way giadually, burying the 
bone-earth below it, and letting down some of the drift above it, 
so that some of it now looks as if it might have been laid down 
by the sea upon pre existing cave-deposits. The reading of this 
paper was followed by a discussion, 1n the course of which Dr, 

dicks argued strongly against the author’s conclusions. 


Mathematical Society, December 8.—Sir J Cockle, 
F.R.S., President, in the chair.—Messrs, W., B. Allcock, J. 
W., Mulcaster, and I. Beyens, Cadiz, were elected members.— 
The following communications were made :—The algebra of 
linear partial differential operators; by Capt. Macmahon, R.A. 
-~~On a method in the analysis of ternary forms, by J. J. 
Walker, F.R.S:—Confocal paraboloids, by A. G. Greenhill, — 
Note on. the solution: of Green's. problem in the. case of the 
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sphere, by A. R. Johnson.—-Uni-Brocardal triangles and their 
inscribed tuangles, by R. Tucker. , 


Chemical Society, November 17.—Mr. Willam Crookes, 
F R.S., President, in the chair.—The following papers were 
read :—~Zinc-copper and tin-copper alloys, by A. P. “Laurie.— 
The halogen substituted derivatives of benzalmalonic acid, by 
C M. Stuart.—Note on a modification of Lraube's capillari- 
meter, by H. S. Elworthy —The formation of byponttrites: a 
reply, by Edward Divers, F.R.S.—Reply to the foregoing note, 
by W. R. Dunstan. 


Royal Microscopical Society, November 9.—Rev, Dr. 
Dallinger, F.R.S., President, in the gmir.—Mr. E. M. Nelson 
called attention to a suggestion for supplying a want which 
many had felt of a really good achromatic single lens or loupe 
for micioscopic purposes, of 4-1nch focus. He had found that 
the want was met by a Seibert No. III. objective, having its 
adjusting screw removed.—-Mr, Nelson further said that, having 
lately obtained an improvement in optical power, be had been 
able to do a little more in the matter of resolution, and one of 
the first objects he had tued was striped muscular fibbe. In the 
eaily days of microscopy a muscular fibril used to be represented 
as a series of light and dark bands, the dark band being about 
twice the diameter of the white band. In 1854 Messrs. Huxley 
and Busk discovered a daik stipe in the middle of the bright 
band, and subsequently Hensen placed a simular darker stripe 
in the middle of the dark band. With his latest optical appli- 
ances he had been able to see a faint white stripe oa eithe: side 
of Heasen’s dark stripe. He estimated the diameter of the 
stripes to be all equal. Although he saw evidences of longi- 
tudinal bieaking up, he could see nothing of Schafer’s + beads.” 
—The third point noticed by Mi Nelson was Mr. Francis’ 
method of improving definition of such an object as AmpAipleura 
pellucida by using the analyzer. He had tested the plan, and 
found that it did intensify the resolution in a very marked 
degree,—Mi. Nelson also exhibited and described a new port- 
able microscope made by Messrs Powell and Lealand from his 
drawings, and the new photomicicgraphic camera designed by 
Mr. C. L. Cortes and himself.—Mr. Nelson further exhibited a 
new eye-piece which he hal devised. Having for some time 
pact made a gieat many experiments with achiomatic eye-pieces 
of double, tuple, and other forms, he had not succeeded in pro- 
ducing any combination whose defining power surpassed that of 
the Huyghenian, The best results were obtained by achromat- 
izing the eye-lens—z.¢. by making it of a biconvex and a plano- 
concave, with its convex side towards the eye. The aperture of 
the diaphragm was 1educed until the diamete: of the field was 
equal to that of the Abbe compensating eye piece. This eye- 
piece, with the achromatized eye-lens, gives the sharpest images 
he had seen. It works perfectly well with the 24 mm. and 
3mm, Zeiss apochromatic objectives, —Mr. C. R. Beaumont 
then exhibited and descirbed his new foim of slide for observing 
living organisms, and read a Paper on the metamorphoses of 
Amabe and Actinophrys, io which he claimed to have observed 
the development of an Ameba into an Actinophrys, and then 
into a Liflugia and an Arcel’a,—Mr. H. B. Biady’s paper, a 
synopsis of the Biitish 1ecent Foraminifera, was communicated 
to the meeting by Prof. Bell. ` 


° 
PARIS, 


Academy of Sciences, December 5 —M. Janssen in the 
chan,—-Leiter to M. Bertrand in connection with his previous 
note on a theorem relative to errors of observation, by M, Faye. 
It is pointed out that, if we consider all the combinations of 
eitors, the relations of the sums comesponding to the greatest 
and smallest of these errors are comprised between the extremes 
I and 3'915. Both of these are infinitely improbable ın them- 
selves, while their mean, 2 457, diffeis little from the number 
2°414 given by M. Beitrand ~~Reply to M. Mascart on the sub- 
ject of the deviation of the winds on the synoptical charts, by 
M. Faye. The author insists that he has nothing to modify in 
what he has written dung the last thirteen years on the de- 
scending spiral motion of cyclones, The synoptical charts, 
which have been multiplied dunng the last few yeas, when 
pioperly interpreted, are shown to be in no way opposed, but, 
on the contraiy, lend additional support, to his theo1y,—-On the 
synchronism of accurate time-pieces; and on the distribution of 
time, by M. A. Cornu. A’ erent is given of the construc- 
tion and properties of a very simple electric appliance, which 1s 
applicable to all kinds of oscillating apparatus, and which 
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realizes the theoretic conditions under which the problem of 
synchronism has keen solved. | This system has already been at 
work for several yeais in the École Polytechnique, and has been 
applied with complete «uccess in the Pans Observatory for the 
synchionizing of the two clocks in the Department of Longi- 
tudes, Te problem of the distirbution of time with a precision 
approaching the hundredth part of a second 1s thus satisfactorily 
solved. The appaf¥atus 1s extiemely simple and easily regulated, 
and may be woiked with feeble currents.—Remarks 10 connec- 
tion with a work entitled ‘‘Les Ancêtres de nos Animaux dans 
les Temps géologiques,” presented to the Academy by M. Albert 
Gaudiy. In this woik the fossil mammals are tabulated in the 
ascending order according as they appeared on the earth from 
the Lower Miocene throug all the intervening geological epochs 
up to the present time. A concluding chapter 1s devoted to an 
historic stivey of paleontology im the Pans Museum.—On mag- 
netiving by influence, by M P Duhem. The questions here dis- 
cussed aie: the quantity of heat liberated in the transformation 
of a system including magnets, and the heat liberated im the 
displacement of a magnetic mass —-New nebulz discovered at 
the Pais Obseivatory, by M. G. Bigourdan. The right ascen- 
sion and polar distance, with miscellaneous remarks, ale given 
of the nebulz consecutively numbered 5r to 102. Observations 
aie appended on thirteen othe: nebulz previously discovered.— 
On the division of an are of a circle, by M. A. Pellet. The 
approximate division of an arc in a given relation is determined 
by means of 1ule and compass.—On the expansion of compressed 
fluids, and especially on that of wate, by M. E. H. Amagat. 
The compressibility and expansion of water, oidinary ether, 
methylic, ethylic, propylic, and allylic alcohols, acetone, chlor- 
ide, bromide and iodide of ethyl, sulphide of carbon, and 
chloride of phosphorus, have been studied between zeio and 
50°, and from the normal pressure up to 3000 atmospheres. For 
all except water, which bebaves exceptionally, the coefficient of 
expansion diminishes with uncieased pressure, the decrease being 
still very perceptible at the highest point. The coefficient of 
water increases very rapidly at first, but afterwaids diminishes 

adually, disappearing altogether towatds 2500 atmospheres.— 

na new method of quantitative analysis for caibonic acid in 
solution, by M. Léo Vignon. By the process here descnbed 
the presence may be detected of 1 cub'c centimetie of carbonic 
acid in 1 litie of water.—Influence of natural or superindaced 
sleep on the eee of the respiratory combu-tions, by M. L. 
de Saint-Maatin. It is shown that, apart from the state of fast- 
ing, natural sleep lowers by about one-fifth the quantity of car- 
bonic acid exhaled, and by only one-tenth the quantity of oxygen 
absorbed ; also, that in slee brought about by morphine the 
proportion exhaled falls to one-half, and in sleep caused by 
chloral or chloroform to one-third, of the quantity exhaled 
during the same lapse of time in the normal state,—On the 
absence of microbes ın the human breath, by MM. J. Straus 
and W. Dubewlh. These researches fully confirm the con- 
clusions alheady arrived at by Lister and Tyndall regarding the 
freedom of exhaled bieath from the presence of pulmonary or 
other microbes. 


BERLIN, 


Physical Society, Nov. 11.-Prof. von Helmholtz, President, in 
the chair. —Dr. Weinstein spoke on the dete: mination of the elec- 
trical resistance of tubes of mercury. He employs two methods for 
measuring the length of the tubes, one in which the tube is com- 
pletely filled with mercury, the other in which it 1s only partially 
filled, ond in which the convexity of the ends of the column of 
mercury is taken into account The first method is the more 
exact, but is less simple; the difference between the methods is 
small. The measurement of the diameter of the tube is of great 
importance, and 1s made under the assumption that the tube is 
ethe: a cylinder or a cone; the latter is the more correct as- 
sumption when the tube is long, and necessitates calibrational 
corrections, for which Dr. Weinstein deduced the formule. 
Taking into account the want of accuracy in the constants 
mvolved in the above, he considers it far better to determine the 
volume fiom the heights of the capillary rise of fluids in the 
tube,—Prof Pictet, who was present as a guest, gave a detailed 
account of the experiments he has made with his ice-machines, 
which have led to results which do not agee with Carnot’s 
theories as far as the second law of thermodynamics is concerned. 
Ie desciibed the action of a perfect ice-machine, consisting 
of a teftigerator, pump, and condenser. In the refrigerator a 
quantity of heat ıs taken from the salt-water bath surrounding 














it, which causes some of the flud to evaporate ; this vapour, at 
the temperature of the surroundings, passes unchanged into the 
pump, where it 1s compressed, and foiced, at high pressure, into 
the condenser, wheie it at once becomes aliquid, and gives up 
all its heat to the surroundings. This condensed fluid then flows 
back to the refiigerator. In a real machine of finitely small 
dimensions, the temperature in the refrigerator falls, the vapour 
meets with resistance ın passing over into the pump, and in 
passing from the latter into the condenser, and there is a fall of 
temperature as the heat passes out into the surroundings fiom 
the liquid formed in the condenser. The speaker determined by 
careful experiments the tension of the vapour with which he 
worked between ~ 20’ C. and + 30° C , and then he measured 
the temperatures in the several paits of the working machine 
by means of manometers which iegistered the pressures in the 
several parts, and fiom this he ariived at the result stated above. 
The measurements were made when the pump was working both 
rapidly and slowly, and also when it was stopped. Prof, von 
Helmholtz drew attention to two sources of erro: which cannot 
be avoided in Prof. Pictet’s experiments, and which might 
account for the results obtained being in opposition to Carnot’s 
law. In the first place, the vapour might contain air; this 
would influence the pressure existing ın the machine, without 
itself undergang any condensation, and hence it is impossible to 
determine the temperature of the vapour accurately from mea- 
surements of its pressure. The second source of enor is, how- 
ever, still more important. In Pictet’s 1ce-machines, the liquid 
used is a mixture of liquefied caibonie acid gas and sulphur 
dioxide, From such a mixture as this the moie volatile carbonic 
acid gas must pass over mto the 1efrigerator in larger quantities 
than the less volatile sulphu: dioxide Hence both the vapour 
and the liquid resulting from its condensation have a composition 
markedly different from that of the original liquid. ow the 
calculations are made on the assumption that the liquid under- 
goes no change of composition, hence the temperatures deter- 
mined from the pressures cannot correspond to thore really 
existing in the several parts of the apparatus. Prof, Helmholtz 
hence considers that the temperatures m the refiigerator and 
condenser should be measured with thermometers, in which 
case only it would be possible to test the tiuth of Carnot’s 
laws on the basis of the heat-values obtained in the experi- 
ments, 


November 25.—Piof. von Helmholtz, President, in the 
chair.—Dr. Stapff spoke on his measurements of the tem- 
peratwe of the earth in South Afiica, From his obser- 
vations on the temperature in the St. Gothaid Tunnel, and 
a comparison of these with the temperatures observed at the 
earth’s surface, he had deduced an empirical formula for the 
difference of temperature between the air and the earth: accord- 
ing to this formula, the difference is greater the lower the tem- 
perature of the air, and disappears when the temperature of the 
air rises to 11°C, It hence became a matter of interest to 
determine whethe: the difference is negative when the tempera- 
ture of the air is very high. Dr. Stapff had made use of a 
sojourn in South Afiica, near Whale Bay, while engaged in 
geological studies, for the purpose of carryirg out obseivations 
on the temperature of the earth. The district in which he 
worked lies m the Tropic of Capricorn, about in the same 
meridian as Berlin, and the soil ig sandy with a current of water 
unning beneath it towards the sea. The obseivations were 
made in borings with English mining-the:mometers, which were 
allowed to remain about twelve hours at the depth where the 
tempeiature was to be determined, thus insuring that they had 
taken up the temperature of the surroundings. ‘The measure- 
ment of the temperature at the earth’s suface presented very 
great difficulties, and was only rendered possible by covering the 
bulb of the thermometer with a layer of sand 5 cm. thick. The 
greatest depth at which the temperature of the earth was 
measuied was 17 metres. From the determinations thus made 
it appeared that the temperature diminished down to that depth, a 
result undoubtedly dependent upon the fact that the measure- 
ments were made during the hottest time of the year. The 
speaker found that the depth down to which the temperature 
varies with that of the air is about 13°6 metres, the temperature 
at this depth being about 25°C. The changes in temperature 
of the carth were very considerable, greater than those of the air, 
amounting in the sand to some 30° to 40° C. His measurement», 
however, did not show any negattve value for the difference in 
temperature of the ait and earth —-Dr. Sieg gave an account of 
his experiments for the determination of the capillary constants 
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for large drops and bubbles. On account of the marked diver- 
gence in the results obtained by Quincke as compared with the 
older measurements, the speaker was led to subject Quincke’s 
method to a detailed examination. He found that the determina- ! 
tion of the height of the drop is exact, but that the measurement 
of its width by means of the micrometer 1s too uncertain. In- 
stead of this method, he therefore employed the reflection of a 
flame from the side of the drop in order to determme the con- 
vexity of the same, and using Poisson’s method of calculating the 
results instead of that of Quincke, he obtained as the value of the 
capillary constant, not 54 as given by Quincke, but 44°5, thus : 
agreeing with the older determinations, The mercury was 

arified and examined by Quincke’s method. In addition Dr. | 
Ereg has determined the capillary constants for water, alcohol, 
oils, and a senes of salt-solutions of varying concentrations. One 
result may be mentioned as shown by these experiments, that the 
capillary constant of mercury sinks to forty-two when the 
mercury has stood for some time, and that the same fall is 
observed if the mercury is put to earth; the constant is also 
altered if the drop 1s electrified or is impure. With salt-solutions 
the constants were dependent upon both composition and con- i 
centration. ‘Water was also found to be very sensitive to the 
presence of any impunities, and while the solution of salts in 
water was not found to alter its capillary constants, the solution 
of gases produced a very appreciable alteration 


Physiological Society, November 18.—Prof. du Bois 
Reymond, President, in the chair.—After the statutory election 
of the Council, Dr. Benda demonstrated a malformation a3 occur- 
ming in a three-months’ embryo, in which two strongly marked 
prominences on the lower portion of the forehead gave to its 
countenance a curiously contemplative appearance.—Frof. 
Kossel next spoke onadenin, The most recent researches on the 
importance of the nucleus to the hfe of the cell, especially the 
knowledge that when unicellular organisms are artificially cut 
into pieces only those parts exhibit a complete regeneration 
which contain a portion of the nucleus, and the importance of ; 
the nucleus in impregnation have given an increased importance 
to the chemistry of the nucleus. Among the chemical substances 
which compose the nucleus, adenin, which has recently been dis- 
covered by the speaker, appears to possess a special importance, 
since, oh account of its composition, CgHsN,, it belongs 
to the cyanic group of bodies. This suhstance was obtained 
from tea-leaves in Jarge quantities, and from it a series of com- 
pounds were obtained, which were exhibited as extremely fine 
preparetións ; namely, the salts with hydrochloric, sulphuric, 
and nitric acids, as also some compounds with platinum. 
Adenin was found to be extremely resistant to feebly oxidizing 
agents, but on’ the other hand to be easily acted upon by 
reducing agents. The substances which are produced by these 
means were not very well characterized from a chemical point 
of view. The speaker however thinks that, owing to the ease 
with which it can be reduced, adenin plays an extremely 1m- 
portant part in the physivlogical action of the nucleus. When 
adenin is reduced in presence of oxygen, a brownish-black sub- 
stance is obtained, which appears to be identical with the 
azocuminic acid which is produced when hydrocyanic acid is 

ed to the air for along time. In conclusion, Prof. Kossel 
pointed out that adenin makes its appearance in large quantities 
under certain pathological conditions, and that he has succeeded 
in detecting it in the urine of persons suffering from leuchemia. 
—Dr, Rawitz gave an account of his mvestigations on mucous 
cells in Invertebiates. He has found in the mantle of mussels 
goblet-cells, of which some are small with a laige central 
nucleus and granular protoplasm ; others are large with a small 
central nucleus, the rest of the cell-contents being uniform in 
appearance ; and others again are large, with a small nucleus 
situated at the base of the cell, the protoplasm having oily 
granules scattered throughout itself. This last kind of cell 
allows the oily granules and mucous contents to pass out at the 
apex of the cell mto the surrounding water. A careful investi- 
gation has shown that the above three different kinds of cells are 
merely different stages in the secretory activity of the mucous cells, 
and that during this activity the cell-conteuts not only undergo 
a change of minute structwe, but also of chemical composition, 
the latter being evidenced by the changed reactions which they 
give with staining agents. During secretion the cell itself is not 
broken down, but only a portion of its protoplasm 1s excreted, 
in the form of oily diops and mucous threads, the nucleus 
remaining intact. Dr. Rawitz considers that special importance 
must be assigned to the nucleus in connection with the nutntion 








' ofthe cell, as during the secretory activity of the cell it under- 
' goes changes not only in its shape, but in its hehaviour towards 


taining reagents. 
STOCKHOLM. 


Royal Academy of Sciences, November gø — Plantx 
vasculares Yenessenses inter Krasnojarsk urbem et ostium 
Yenisei fluminis tractenus lectæ, by Dr. N. J. Scheutz.—On 
additive characters of diluted solutions of salts, by Dr. S. 
Arrhenius. —On the theory of the unipolar duction, by Dr. A. 
Rocén.—Some formule of electrodynamics, by the same — 
The phanogamous plants of Bergjum, enumerated in the 
sequence of their inflorescence, by the Rev. B. Hogrell.— 
On hyalotekit from Langbau, by @. Lindstrom, Assist, Min 
Cab. State Mas,—On the scientific results of the expedition of 
the Pega, by Baron Nordenskiold.—Contributions to the theory 
of the undulatory movement in a gaseous medium, by Prof. 
A. V. Backlund.—Contributions to the knowledge of the 
exterior morphology of the Acridioidem, especially with respect 
to the specimens found in Scandinavia, by Dr. B. Haiy — 
Generalization of the functions of Bernoulli, by Dr. A. F 
Berger. 
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THURSDAY, DECEMBER 22, 1887. 


THE STAR OF BETHLEHEM. 


HE fact that a little more than a.month ago the planet ' 
Venus arrived at its maximum brilhancy when to | 
the west of the sun, and therefore when the planet rises : 
before the sun, has given rise to a flood of superstitious 
fears in this country, orly to be equalled in modern times , 
by that which the members of the Eclipse Expedition 
observed in Grenada last year, and chronicled in these 
columns, as having been met with among the semu-civilized 
inhabitants of that island. 

In spite of School Boards and all the present stock-in- 
trade of elementary education, perhaps partly because 
that elementary education deals so httle with natural 
science; and because before School Boards so many 
children scarcely went to school at all, the planet Venus, 
one of the most stable and the most brilliant member 
of the solar system, is being regarded as a second appear- 
ance of the star of Bethlehem ! 

This being the 1dea which ignorance has conjured up, 
superstition next comes m to bear.her part, and hence 
very naturally all sorts of woe and desolations, the end of 
this world being naturally included among them, have 
been predicted, andin some places a considerable amount 
of alarm has really arisen. Nor is this all: thousands 
of people who ought to be able to look up pocket-books | 
and almanacs for themselves have been for the last month 
pestering everybody who is known to possess a telescope 
for information on the subject. 

Wethinkit, therefore, worth while to refer to this subject, 
for we have in this ignorant fright an additional reason, 
which it may be woith while to dwell upon, why the young 
population of a country like England should not be 
allowed to grow up without some knowledge, however 
slight, of the natural phenomena which are always beng 
unfolded around them—phenomena which will always 
dehght, instruct, and interest them if understood, but 
which will be apt to cause alarm so long as they are 
shrouded in mystery. | 

As before stated, the brilliant body in the east which is 
the innocent cause of all the alarm is nothing but the 
planet Venus near that position in her orbit in which she 
can send the greatest amount of fight towards us. 

If our youngest reader will place a candle in the middle 
of a table, and support a little ball some six or eight 
inches away from the candle, on the same level, and then 
retire some little distance away, to represent a spectator 
on the earth, the reason why Venus sometimes appears to 
the nght or to the west of the sun and at other times to 
the east or left of it will be at once clear to him, if the 
ball be imagined to go round the candle in a direction 
contrary to that of the hands of a watch. Further, the fact 
that when the ball is on the other side of the candle it 
is further away, and therefore appears smaller than it is 
when exactly between the candle and the spectator, 
will give a reason why in neither of these cases will 
the maximum brilliancy be observed, because in one 
case the planet is as far away as it can be, and in the 
other, though the planet is as near to us as it can be, | 
it has its dark side turned towards us; for it must be 
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clearly understood that Venus, like the earth, receives 
its hght from the sun, represented in our experiment 
by the candle; and when the spectator is on one 
side of the little ball, representing Venus, and the 
candle 1s on the other, naturally the non-illuminated 
side of the ball alone is turned towards the spectator. 
The penod of maximum brilliancy will be when the planet 
1s to the right or left of a line adjoining the spectator and 
the candle, and nearer the observer than the candle is. 
When the planet is to the right of this line, and there- 
fore to the westward of it, speaking celestially, the planet 
must set before the sun, and therefore rise before the’sun : 
it will be a morning star. On the other hand, when to 


| the left of it, it must set after the sun, and therefore it 


will be visible as an evening star; and because it sets 
after the sun it will rise after it, and therefore be invisible 
as a morning star on account of the overpowering 
light of the sun. We might apologize to the readers of 
NATURE for referring to such elementary astronomy as 
this, were it not quite possible that many of them will 
have an opportunity, if the scare continues, of showing 
several young minds how to make the experiment for 
themselves. 

The accompanying diagram will show the positions of 
Venus and the earth for the last few months, and will 
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D.arram showing the paths of the Earth and Venus from July 13 to December r, 


1887, with the pomts of maximum b cy on August 16 and October 28. 
Synode period of Venus, 583 92 mean solar days. 


indicate why it was at its brightest as a morning star, 
on October 28, and ‘as an evening star on August 16. 

It will be in the memory of some of our readers that on 
the appearance of the new star observed by Tycho Brahe 
in 1572 the general opinion was that that also was 
the star of Bethlehem returned. It mattered little to 
the vulgar that the latter was called “the star in the 
East,” and that the new star was nearly in the zenith, and 
at about the same time of the year (November). 

A reference to Grant’s admirable history of physical 
astronomy will show us that such new stars were also 
recorded in 130, 390, 945, and 1264. The authority for 
these statements is Cyprian Leowitz, whose work was 
published in 1573. Although his statements have been dis. 
credited, there is nothing improbable in them. The “new 


, star” of which we have heard the most, because there 


was aman living who was capable of chronicling and 

more or less understanding the phenomenon, was that 

to which we have referred above as having appeared in 

the year 1572, This was carefully watched by Tycho 
I 


Venus as “Horning Star. 
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Brahe. It suddenly appeared brighter than any of the 
stars, and brighter than Jupiter, though not bnghter than 
Venus. This star remained visible for nearly two yeas. 
Its colour changed as it grew dimmer: first ıt was white, 
then yellow, then red, and finally, according to the record, 
exhibited a leaden hue lke the planet Saturn. Tycho 
Brahe imagined it generated from the ethereal sub- 
stance of which he held the Milky Way to be com- 
posed, and when it disappeared it was thought to have 
dissolved spontaneously from some internal cause. 

It is not a gratifying thing to find, when we come to 
inquire further into the state of public feeling at the time 
when Tycho’s star appeared, that after all we have ad- 
vanced very little beyond the sixteenth century in matters 
relating to superstition, The world was to end in 1532, 
according to Simon Goulart, because a mountain in 
Assyria had been seen to open, and exposed to the gaze 
of those present a scroll with letters wiitten in Greek 
stating that the end of the world was at hand. 

Goulart was followed by a famous astrologer, Leovitius, 
who put on the date to 1584; and Gayon reports that the 
fnght at that time was almost universal, and the churches 
would not hold those who sought shelter in them. 

This end of the world mania was not confined to the 
unlearned, for a famous mathematician, Stoffler, who was 
actually engaged on the reform of the calendar under- 
taken by the Council of Constance, put down the end for 
February 1524. According to him, the end was to be by 
water and not by fire, and the basis of his prediction was 
that Saturn, Jupiter, and Mars would then be together in 
the sign Pisces It was a rare time for the boat-builders, 
for many “arks” were built; a doctor of Toulouse, 
named Auriol, making bimself immortal by building the 
biggest. 

Stofler and Regiomontanus were not, however, dis- 
couraged by the fact that not a drop of rain fell during 
the whole of that month in Central Europe: they merely 
put the date on to 1588. 

It must be remembered that in those days of unusual 
superstition these ‘predictions were carried broadcast 
through the land, and it was the consternation of the 
ignorant which caused everybody to believe that Tycho’s 
star, which appeared in 1572, was really the star of 
Bethlehem, returned to announce the second coming of 
Christ. ‘ 

But as a matter of fact this star of Tycho’s is really 
connected with the present excitement, and again the 
idea of the return of the star of Bethlehem has been 
associated with it—although the year 1572 passed off 
quite quietly, and the planet still survives—for the follow- 
ing reasons. The star appeared between the constellations 
of Cassiopeiz and Cepheus—that is, in the same part of 
the heavens in which in former times, ın 945 and 1264, 
similar appearances had been recorded. Argelander, 
who inquired into the matter, found a 104-magnitude star 
catalogued by D’Arrest, but seen some years before, when 
the same part of the heavens (R.A. 4h. 19m. 58s., Decl. 
-+ 63° 23° 55") was under scrutiny. It was suggested, 
therefore, that the star in question might be a variable 
one with a period of 314 years: this would very closely 
account for appearances in the years O, 945, 1264, 1672, 
and 1887 ! and if ıt were really the star of Bethlehem, it 
would be naturally seen about Christmas-time. Nothing 








t. R r 
is more curious than to watch how a piece of scientific 


knowledge has thus settled down to form 2 nucleus for a 
haze of sensational nonsense. 

But it is"not impossible that, after all, we aye really 
again in presence of the star of Bethlehem; for if 
we 1ead the account in St. Matthew, aid assume that 
some celestial body is really alluded to, and not a 
miraculous appearance similar to those recorded by St. 
Luke (chapter 1i. 8-15), then it~would seem that Venus, 
as she has been seen lately—that 1s, at her maximum 
brightness—will do as well as any other, and there is 
no necessity to assume either a “new star,” or a comet, 
as giving 11se to the phenomena recorded. 

We give that part of the narrative which chiefly con- 
cerns us, and it is necessary to bear in mind that Bethle- 
hem hes nearly due south of Jerusalem, and 1s about five 
miles distant. 

“... There came wise men from the east to Jerusalem, 
saying, .. . we have seen his star su the east. . . . When 
they had heard the king, they departed [to Bethlehem]; 
and, lo, the star, which they saw [had seen] in the east, 
went before them, till it came and stood over where 
the young child was. When they saw the star, they 
rejoiced.” 

The fact that the star was stated to be seen “in the 
East” would imply that it was not seen anywhere else. 
This is best explained by supposing a morning observa- 
tion of a body soon rendered invisible by the light of the 
sun. A star seen in the East at evening would be visible 
all night, and could no longer be properly designated as 
a “star in the East.” This 1s against the views which 
have been held and supported by Kepler, to the effect 
that a conjunction of superior planets was in question; 
and indeed they have already been demolished by Prof. 
Pritchard. 

If we assume that the star was Venus at maximum 
brightness seen in the East in the morning, and that it 
rose, say, two hours before the sun, it would be about south 
atioa.m. It would seem not improbable that the journey 
to Bethlehem should be made before noon. The gather- 
ing of the priests and scribes would probably last till sun- 
down, and it would be natural that the journey should be 
undertaken next morning. Jourrfeys in the East are not 
generally now, and were probably not then, undertaken 
in the evening. The latter part of the extract indicates 
that the “wise men” did not see the star till they got 
to Bethlehem, and that the statement that “the star went 
before them” is rather an attempted explanation of its 
change of place than a reference to any actual observation. 

The simple facts, then, seem to be that the “wise men” 
—no wiser, it would appear, than the average Englishman 
of the present day, in astronomical matters—being struck 
by the exceeding brilliancy of Venus, which they did not re- 
cognize, felt sufficient interest in it, or, more probably, were 
so soundly frightened at it, that they went to the nearest 
important town, Jerusalem, to find out something about it. 
It has been assumed that the Magi came froma great 
distance, but there is nothing to justify this, apparently ; 
and if we go beyond the record at all we may as well 
accept them at once as Melchior, Balthazar, and Jasper, 
the kings respectively of Nubia, Chaldea, and Tarshish,, 
whose bones are supposed to be at Cologne, though their 
connection with the Biblical narrative is not clear, as it 
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is not on record where these personages joined company 
before they set out westwards for Jerusalem. 

As comets long afterwards were supposed to pre- 
“sage digaster, so the star may have been regarded as 
an indication of the approaching death"of King Herod. 
This would star®the question as to his successor, whom 
the “wise men” ‘would desire to stand ‘well with, or 


to , worship.” With what happened at Jerusalem we 
On approaching Bethlehem about 
noon, they again recognized the star over the town, as | 


have nothing to do. 


Venus would be at that time, on the supposition that the 
“star in the East” which they had first seen was really 
that planet, 

Another point connected with this matter relates to the 
question of new stars. 
in ‘the east, why should the population be affrighted ? 
The records of astronomy, as we have seen, tell of a con- 
siderable number of such stars, and dwing the last few 
years we have been favoured with our fair share of such 
appearances, and yet the world is none the worse for 
them. The view which has recently been put forward, 
with an amount of evidence to back it which almost puts 
it beyond question, is that in new stars we see only such 
phenomena as we must expect; we see the result of 
no unnatural dealings with the regulated order of the 
universe, but simply the collisions of swarms of meteorites, 
these meteorites being not only not in our own system, 
but lost, it may be, in the very depths of space. Why 
should such a thing as this affright us? It is simply 


what happens at a level crossing when a train runs into a ' 


cart, and it does not seem likely that such an ordinary 
piece of mechanism as this would be chosen as a means 
of frightening or ringing the death-knell of a world. 

Modern science, while thus abolishing mystery from the 
skies, is only enhancing the majesty of all created things. 
The universal law and order are more clearly seen in 
every great advance ; and yet, with a population so super- 
stitious that the least uncomprehended thing affrights 
them, our statesmen are still on the side of ignorance, 
and hinder rather than aid the introduction of science 
into our schools. 





THE MICROSCOPE. 


The Microscope in Theory and Practice. 
from the German of Prof. Carl Naegeli and Prof. S. 
Schwendener. (London: Swan Sonnenschein and 
Co., 1887.) 

ena book opens to English readers an entirely new 

page in microscopical literature. It leads the way 
in supplying a want which every thorough microscopist has 
realized for the last twenty years. In a complete form 
this treatise has been accessible to the German reader 
for at least ten years. The absence of it, or an equivalent, 
in the Enghsh language has been a most serious draw- 
back to the advancement of the highest optical work 
in English microscopes. In optical manipulation, the 

English optician at his best proves not only equal to any 

in the world, but, in the highest class of work, has shown 

lately that he takes a foremost place. But with no 
attempt on the part of English mathematicians and 
microscopists to become masters and expounders of the 
theory of the microscope and of microscopic vision, the 


Supposing there were a new star ` 


Translated ' 


practical optician can make no real advance. English 
“ stands,” and those made in America on English models, 
are of exquisite construction, and are quite equal to our 
present necessities; but, for all the great advances and 
improvements that have been made in English object- 
glasses during the last fifteen years, we are, for all 
practical purposes, primarily indebted to Germany. And 
this 13 readily explained by the fact that the German 
specialists have made a systematic and persistent study 
of the theory of the microscope. 
Tt is not forgotten that ıt was to the suggestion of Mr. 
J. W. Stephenson that we are indebted for the invaluable 
; Mprovements that belong to the homogeneous system of 
| lenses.t But, without doubt, it was on account of the in- 
sight which a study of the theory of microscopic vision 
brought with it, that Mr. Stephenson perceived at once 
| the advantages of great numerical aperture, and the new 
1 way to obtain it. Morcover, it is certain that Prof. Abbe 
was approaching this very method of employing lenses, 
though from another point, and not in so direct a way. It 
l would have been shortly reached by him there can be but 
little question ; but when it was reached, what did a con- 
i stant, enthusiastic, and laborious study of the theory of 
the microscope carry with it? A perception, that with 





glass of gieater range of refractive and dispersive indices 
than any wè possessed, we might not only secure great 
numerical apertures, but secure them devoid of all colour; 
that we could not only annul the primary, but also the 
secondary and tertiary, spectra. It need not surprise us 
then, that, in a country where such splendid theoretical 
and mathematical work had been done by experts on the 
principles of microscopic lenses and the laws of their 
construction and use, even the Government should be 
convinced that the time to aid the optical expert had 
come; that theory had demonstrated the practical possi- 
bility of a great improvement in the construction of 
lenses, The sum of £6000 was granted by the German 
Government to Abbe and his collaborateurs, and with, 
"as we have reason to believe, an equivalent outlay on 
' Abbe’s own part, the new glass was prepared; and the 
‘nev aApochromatic lenses with their systems of com- 
' pensating eye-pieces devised. 

It 1s m no spirit of boast, but rather in a spirt of 
| humiliation and regret, that we say that we have examined 
many of these apochromatic objectives of all the 
powers made in Germany, and we have examined all the 
principal ones that have, since the new glass has reached 
London, been made there ; and we are bound to say that 
the English work, based on the principles laid down 
by Abbe, 1s so fine as to make the regret immeasurably 
keener that Enghsh microscopical literature has been for 
all these years a blank, for practical purposes, on the 
theory and principles of optical construction, and on the 
theory of microscopical observation and interpretation. 
Such a paper as that of Prof G. G. Stokes, P.R.S., 
on the question of a theoretical lmit to the apertures of 
microscopic objectives (Journ. R.M.S., vol. 1. p. 139) from 
its very loneliness only gives emphasis and port to our 
content on. Those who have any doubt of the full force of 
what we are here contending for, have only to compaie a 
dry j-inch objective, say of twenty-five years ago, made 

4 “Oua Largeangled Im ucrsion Objective, without Adjustment Collar 


with sene Observations on Numer Aperture,” by J W. Stephenson 
FR AS, (Joum. Roy Micros, Soc. vol i. p. gx) 


172 





by the best makers in London, with a well-chosen water- 
immersion of ten years ago ; and both these with a recent 
homogeneous glass of the same power with a numerical 
aperture of 1'5. Or still better, a dry zy -inch objective, of 


the same date and the same makers, of numerical aperture 


0°98, with a water-immersion Jens of the same power of 
say ten years ago, having an aperture of 1'04, and a recent 
homogeneous yy-inch, with a numerical aperture of 1°38. 
Still more strikingly, let the same observations be made 
with a dry yy-inch objective of twenty years ago, with a 
numerical aperture of 0°99, and a homogeneous lens of the 
same power, with numerical aperture 1'5 ; and, finally, both 
these with an apochromatic objective of the same power by 
the same London makers and an aperture of 1'40. We 
venture to say, to histologist, bactenologist, diatomist, and 
all other serious workers with the microscope, that there 
can be no proper comparison of the results; or, rather, the 
comparison is odious indeed for the oldest, and even the 
elder, lenses. 

But, as we have stated, it 1s to Germany we are 
indebted for the Anowledge out of which, alone, these 
improvements could have arisen In spite of the length 
and abundance of English treatises on the microscope, 


it has never been part of the scope of the respective- 


authors to do other than make the scantiest reference 
to the principles of the microscope; and nothing is 
found that will elucidate the theory of the construction 
of objectives, and eye-pieces, and the possible and real 
- relations of each to the other. There is nothing to be 
found indeed in our language, except in the invalu- 
able translations published in the successive Journals 
of the Royal Microscopical Society, which discusses the 
phenomena of diffraction, of polarization, of the principles 
of the true interpretation of microscopical images, and the 
theory of work with the microscope. Enghsh workers 
with high powers have discovered painfully where their 
lenses during many years were at fault ; they could show 
our opticians what they wanted; but it has been only as 
the result of the laborious mastery of the theory of 
lens-construction by German investigators, with Abbe 
at their head, that the English worker has been 
able to get his wants, in object-glasses and eye-pieces, 
supplied. 

But like all advances in insight and analytical power, 
these very improvements, so welcome and so helpful to 
searchers in many important branches of science, only 
open up the horizon of the unknown more fully ; and the 
very knowledge we get, through the inestimable improve- 
ments, only reveals new difficulties; and again creates 
optical wants. It is, then, with pleasure indeed that we hail 
this excellent translation of Naegeli’s work on the theory 
and practice of the microscope The book has long been 
announced, and many have looked, year after year, 
eagerly for its coming But a series of untoward cir- 
cumstances have combined to make the delay inevitable. 
The translation was begun some ten years since by Mr. 
Frank Crisp, the Secretary of the Royal Microscopical 
Society, purely ın the interests of microscopy in England. 
He wished to fill the blank ın the microscopical hterature 
of the country, which had, in fact, become almost a dis- 
honour to us, This book of Naegel: and Schwendener ts 
a thorough treatise on the theory of the microscope, giving 


a detailed theoretical exposition of the construction of | 
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objectives, eye-pieces, &c., with analytical determination of 
the path of the rays in refracting systems; discussing 
exhaustively chromatic and spherical aberration; the 
influence of the cover-glass; the flatness of thg field of 
view; the centering of systems of lenses; the importance 
of aperture, with a discussion of the d#fractional action 
of the aperture of the lenses; and the question of 
illumination 

With equal care and thoroughness there is a discussion 
of the testing of the microscope, in all its branches; which 
cannot but make the student’ conversant with every 
essential point in the construction of the instrument; and 
an absolutely invaluable monograph on the theory of 
microscopic observation, which no one attempting to pub- 
lish results of any importance dare leave unread or even 
unstudied. The phenoinena of polarization receive equal 
care in treatment and must prove of the utmost value. 

To put such a book within the reach of English readers, 
Mr. Crisp rightly felt, would be to give the needed stimulus 
to English microscopical observation : it would put them 
on the same horizon with German specialists. But the 
first impediment to its appearing in print was, that Mr. 
Crisp was compelled, by the weight of other claims upon 
his time, to relinquish the task of preparing the translation 
for the press when only eighty pages were in type; and 
a large lapse of time ensued before the labour was at 
length resumed by Mr. John Mayall, Jun., one of the 
editors of the Journal of the Royal Microscopical Society. 
But, beyond this, when Mr. Mayall had done his work and 
the printing of the work was complete, a fire destroyed 
the premises of the printer and all but a small portion of 
the type was wholly lost. The present issue is therefore 
an entire reprint. 

There ıs but one point that we can see in the book, as it 
now stands, that need call forthe slightest reflection: itis 
that the authors adopt, and discuss at considerable length, 
a method of testing the resolving power of objectives 
which has had—in another connection—the honour of a 
mathematical refutation by the highest living authority 
on microscopical optics, Prof. E. Abbe, of Jena. This 
method consists of viewing, with the objective to be tested, 
what were assumed to be “ mmiatured images” of a net- 
work of wire gauze produced by minute globules of oil 
and other matters, which images were supposed to be re- 
duced to the “ limit of discrimination” by simply distanc- 
ing the wire gauze from the oul globule. Prof. Abbe’s de- 
monstration (vide Journ. Royal Micros. Soc. 1882, pp. 
693-96) of the fallacy of this method proves that the 
combination of a microscope with a minute oil globule, or 
its equivalent, for viewing a distant object-—-whether wire 
gauze, or a so called “double star” arrangement as ad- 
vocated by Dr. Royston Piggott—serves no purpose what- 
ever in determining the limit of the resolving power of 
the objective ; but merely produces a very low-power tele- 
scope ; the power of which may easily be so low, indeed, 
that the eye fails to differentiate, or even to perceive, the 
image ! 

The adoption of this fallacious mode of reasoning, 
however, amounts only to a blemish in an otherwise most 
excellent work; and with the publication and accessi- 
bility of Abbe’s correction can do but little harm. 

It would have given a still higher value to the book if 
the chapters devoted to an exposition of Prof. Abbe’s 


Dec. 22, 1887] 





views on the formation of images in the microscope had 
received the adfantage of his personal and later revision ; 
but it is none the less due to the authors to acknowledge 
the credjt that is justly theirs, for the very early recogni- 
tion of the value of his investigations ; and for the earnest 
manner in whick they endeavoured to embody those in- 
vestigations in a popular text-book at a date (1877) when 
hardly more than the barest outlines of the subject had 
been published by Prof. Abbe himself. 

We.note that the authors give the preference to day- 
light over lamp-light, believing that ıt exerts less strain 
upon the eye. We suspect that the majority of English 
observers, especially at continuous work, and with high 
powers, will be inclined to reverse this judgment. Ex- 
tremely white and intense light can be obtained from good 
modern lamps, and, unlike daylight, it is unvarying, devoid 
of caprice, and easy of manipulation, But this is a matter, 
perhaps, in some sense subjective, and not of vital moment. 

The world of science generally and of microscopical 
science in particular, is deeply indebted to Mr. Crisp for 
initiating this translation, which, we have taken pains to 
find, is most carefully done; and to Mr. Mayall for his 
part of the laborious undertaking. We can only hope, in the 
interests of English and American science, that it will find 
a large circle of careful readers on both sides of the At- 
lantic ; and we warmly concur in the hope expressed in 
the preface, “that the volume may be supplemented be- 
fore long by an English version of the further researches 
-in microscopical optics by Prof. Abbe, of Jena, which 
have extended so much our knowledge of the matters 
dealt with in Naegeli and Schwendener’s work.” 

W. H. DALLINGER. 





THE CRUISE OF THE “ DIJUMPHNA.” 


The Cruise of the “Dijumphna.” With Reports of the 
Zoological and Botanical Results of the Voyage. By 
R. Bergh, J. Deichmann Brandt, J. Collin, H. Hansen, 
T. Holm, C. Jensen, G. Levinsen, C. Lutken, L. K. 
Rosenvinge, M. Traustedt, and N. Wille. (Copenhagen, 
1887.) 

HE Danish Arctic Expedition of 1882-83 owes its 
mitiative to its able commander, Lieut. Hovgaard, 

of the Danish Navy. This enterprising officer, whose 
practical experience -of Arctic e navigation gave great 

weight to his opinions on the subject, had early in 1882 

published a pamphlet, entitled “ Suggestions for a Danish 

Polar Expedition,” in which he advocated his own theories 

regarding the distribution of land and water in the Arctic 

regions, and the feasibility of finding some hitherto 
untned route for circumpolar exploration. 

In response to his appeal for means to test the 
accuracy of his opinions, a private individual, Herr 
Gamél, of Copenhagen, placed at his disposal a screw- 
steamer, since known as the Diyumphua, whose equip- 
ment for Polar explorations and scientific observations 
was supplemented at the expense of the Danish Ministry 
of Marine. 

Thus well prepared, the Expedition left the Copenhagen 
Roads, July 18, 1882, but unfortunately the Di/umphna 
early encountered ice, which was found to be so dense 
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south of Cape Tschernui Noss that it was only after a 
delay of more than four weeks off the south-west coasts of 
Nova Zembla, that an entrance could be made into the 
Sea of Kara, where, in accordance with Hovgaard’s antici- 
pations, the water was clear. The hopes of success to 
which this fact gave rise proved, however, delusive, for 
the ice began to re-form so rapidly that, within a few 
days of their passage into the’ Kara Sea, it had become 
apparent that the Dijumphna was fast bound for the 
coming winter; and it was only after nearly a twelve- 
month’s detention that the ice began to loosen, when the 
westerly trend of the drifts carried the ship, in the August 
of 1883, back towards the entrance of the Sea of Kara. 
With a broken screw and failing supplies, there was no 
alternative but to renounce all hope of advancing further 
east, and, accordingly, by help of sails the Dryumphna 
began its homeward voyage, which was so retarded by ice- 
drifts and storms that the harbour of Copenhagen was not 
reached till December 3, 1883. 

In the course of the winter the sun remained below the 
horizon from November 20 to January 22, the temperature 
at the latter date falling as low as — 47°°9 C.; while there 
was constant danger of being crushed in the ice, or car- 
ried with moving drifts on the shore. Yet, notwithstanding 
these drawbacks, the trawl and dredge were diligently 
used at 190 different stations, ten of which were in the 
Jugor Schar and in Olenje Sound, off the south-west 
coast of Nova Zembla. Most of the deep-sea soundings 
were carried on 1n the Sea of Kara, between 69° 42’ N lat, 
64° 45’ E. long, and 71° 46’ N. lat, 65° 14’ E. long., 
within which limits the ship was moved forward and 
backward by the ice-drifts. This ground proved specially 
rich, and Herr Holm, the efficient” naturalist of the 
Expedition, was able to bring home an exceptionally 
large number of well-preserved botanical and animal 
collections, which now form a valuable addition to the 
contents of the Danish National Museum, to which they 
have been generously ceded by Herr Gamél, the owner 
of the Diyumphna. . 

Herr Holm’s report of the flora of Nova Zembla, which 
he examined at twelve distinct localities during the 
Diyumphna's long detention off the coast, confirms the 
statement of Von Baer as to the abundance of vegetation 
on the tundras, but he differs from him in regard to the 
mode in which plants found their way into these high 
latitudes. According to Von Baer, to whose report of his 
scientific mission, undertaken for the Russian Govern- 
ment in 1837, we are indebted for our first acquaintance 
with the Nova Zembla flora, its plants have all been 
stranded from neighbouring shores through the agency of 
drifting ice. Herr Holm, on the other hand, believes 
that afew forms may be survivals from pre-glacial periods, 
but that the presence of the majority is due partly to the 
agency of birds, of which large numbers, more especially 
Tringa and other waders, frequent the shores, and partly 
to the winds, and to ice-dnfts. Insects are too rare to 
affect the question of plant-propagation, and his observa- 
tions—that most plants on the tundras have the corolla 
directed upwards, while pendent or drooping forms are 
very rare, and that the majority are scentless, and of one 
uniform colour—appear to favour these views ; although it 
is possible that the existing flora may also to some extent 


be due to self-fertilization. 
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The general appearance of the tundras is that of a 
shghtly irregular plain, the irregularities being due to the 
tuft-like character of the patches of vegetation, which are 
separated by pools and streams of melting ice, from which 
innumerable mosses emerge. When closely examined, 
these tufts are found to consist of plants dwarfed out of 
all resemblance to their more southern congeners ; thus, 
Salix polaris never rises more than 2 inches in height, 
although the number of its annual layers of growth—con- 
sisting only of five to six cells—may indicate an age of 
thirty years. Considered generally, the Nova Zemblan 
flora consists of twenty-eight families of Dicotyledons, four 
Monocotyledons, and four Cryptogams. Among the 
Phanerogamz the most largely represented are the 
Graminex, of which thirty-one species have been dis- 
tinguished. Curiously enough, it is found that contrary to 
their habits in more southern regions the Dicotyledons 
flower earlier than Monocotyledons, which contribute the 
larger proportion of the flora of the tundras, both as 
regards species and individuals. The number of new 
phanerogamic forms derived from the Dijumphna Expedi- 
tion scarcely exceeds a dozen, and of these the most 
interesting are Salix arctica, Glyceria tenella, Potentilla 
cmarginafa, and three species of Carex, viz. C. incurva, 
lagopina, and Ayperborea, As many as eight species of 
Saxifraga were met with, while Phaca 1s the only repre- 
sentative of Papilionaceous plants. 

Special interest. attaches to the collection of mosses 
brought home by Herr Holm, and examined by Herr C. 
Jensen, whose report shows that among the entire sixty- 
four species, of which fifty-one belonged to the tundras 
and the cliffs of Nova Zembla, three were genuine Arctic 
foims, viz. Vortia` hyperborea, Bryum obtusifolium, and 
Amblystegium brevifolium. In Wulfberg’s report of the 
mosses collected in the Norwegian Expedition of 1872, 
which is the only other notice of the Arctic Crypto- 
gams, only twenty-four are noted, so that we owe our 
acquaintance with forty species to the industry of the 
Dijumphnas collectors. Herr Holm was equally 
fortunate ın finding hitherto unrecorded fresh-water Algæ 
in South-West Nova Zembla ; but in regard to the marine 
Algæ he has little to record that had not been previously 
made known, while he corroborates the statements of 
earlier explorers as to the luxuriant profusion of gigantic 
Laminariz, which fringe the coasts at a depth of from 
1 to 5 fathoms, where he obtained fronds of Aarra 
esculenta more than 15 feet long 

In passing to the consideration of the zoological results 
of the Dzzumphna Expedition, we must admit that except- 
ing in regard to the Invertebrata, for whose capture no 
better hunting-grounds than such Laminarian forests can 
be wished for, the results are negative rather than 
positive, Of the higher matine Vertebrates only Phoca 
Jetida and Odobenus rosmarus were seen. <A few foxes 
were noted, and a young she-bear was shot, which was 
. the only specimen of big game attainable. Fishes, 
mostly belonging to Icelus, Lycodes, and Liparis, were 
taken so spaisely in from 49 to 106 fathoms that only 
twenty-eight out of the entire 190 trawls yielded a single 
specimen. In regard to the Invertebrates the yields were, 
however, enormous, showing an astonishing abundance of 
animal life ın the Arctic waters. Thus, one haul brought 








besides enormous numbers of Alcyonide, Sponges, 
Actinias, and other Polyp forms. Nor “was this an ex- 
ceptional case. In the Sea of Kara the Echinodermata 
ranked first as to individual numbers, but Crustaceæ as 
to species, eighty-two of the latter having been determined, 
of which ten belonged to the family of the Pycnogonide. 
Among Crustaceans generally, seventeen new species 
have been established by Herr Hansen, whose report 
supplies much interesting and novel information in regard 
to the structure of the foot-jaws of the Isopoda, of which 
he proposes to treat more in detail in a special mono- 
graph on the buccal organs and antennz of the most 
important Crustacean types. 

Gastropods and Annelids were of rare occurrefice, and 
only one genus of Cephalopods, Rossia, was observed. 
The Simple Ascidians, which have been carefully studied 
and reported on by Dr. Traustedt, have relatively speak- 
ing yielded many novel results, while five of the eight 
species collected are new, of which the most interesting 
are Phallusia dijuinphniana and P. glacialis. 

The volume in which the various reports on the 
Diyumphna collections are contained is well got up, like 
other works of a similar character that have been brought 
out under the joint co-operation of the authorities of the 
National Museum of Denmark, and of the Carlsberg 
Institute. The latter of these bodies has liberally 
advanced the funds necessary for meeting the expenses of 
publication, in anticipation of the grant of 10,000 kroner 
to be voted for the purpose in'the next year’s Parliamentary 
Budget. Í i 

The work has been carefully edited by Herr Lutken, who 
contributes the monograph on the fishes, and to him 
foreign readers are indebted for a French résumé of the 
report on the vegetation of Nova Zembla, and for a 
general summary of the fauna of the Sea of Kara in the 
same tongue. Besides his very complete botanical 1e- 
ports, Hérr Holm contributes a short prefatory account 
of the cruise, which, if ıt unfortunately failed in adding to 
our geographical knowledge of the Arctic regions, has at 
any rate supplied naturalists with much valuable material 
towards a closer acquaintance with the conditions 
and forms of vegetable and animal life in those high 
latitudes. 





EXERCISES IN QUANTITATIVE CHEMICAL 
ANALYSIS. 


Exercises in Quantitative Chemical Analysis; and a 
Short Treatise on Gas Analysis. W. Dittmar, LL D. 
(Glasgow : Wilham Hodge and Co., 1887.) 


I T has probably been the case with all books on practical 

chemistry, and especially quantitative analysis, that 
in the first instance a rough plan or outline of the work 
was used by the teacher m his laboratory, there to under- 
go a process of extension and development. In some 
cases this development has gone on until we have such 
classical compilations of tried analytical processes as 
Fresenius’s quantitative or Crookes’s special methods. 
This seems to be a natural plan. Try your plan on your 
own students, and, if there a success, publish for the pos- 


up 928 specimens of Glyptonolus entonton, 300 of G. Sabini, | sible benefit of a wider circle. There is only this difficulty, 
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that, outside certain fundamental operations and stages 
in teaching, te&chers and schools differ considerably in 
detail, and it is precisely on this detail, or order of import- 
ance in gome cases, of work that a teacher prides himself 
—or thinks he has the right plan—as being able to turn 
out the most satisfactory students or to save their 
time. 

The author of this book in his preface tells us that a 
preliminary edition was issued a httle more than a year 
ago for his own students, and that the work had been 
even before then in use as a typographed book for some 
time. He likewise makes some remarks about the drill- 
ing of students in the beginning of their quantitative 
exercises with which we fully agree. Qur experience 
is that a student requires standing over during the first 
four or five quantitative exercises. If the author’s pro- 
duction shortens that ever so little, it will be a service to 
teacher and student alike. As to the interpolation of a 
preparation, the importance of this has scarcely been re- 
cognized by teachers. There 1s no doubt that a judicious 
selection of preparations, the end product of which is to 
be analyzed, is one of the best methods of preparing young 
students for practical analytical work. 

After the exercises in weighing and measuring and 
determination of specific gravities of solutions, the book 
proceeds to a series of exercises in analytical methods. 
In these methods lies at once the strength and weakness 
of the book. We have a considerable number of methods 
for the analysis of things—salts, &c.—of technical import- 
ance, the performance of which would leave a student in 
a strong position asregards practical knowledge ; but it 1s 
very questionable indeed if the average student could work 
through the majority of these, in the absence of the 
instructor, from what is given in the shape of directions. 
The exercises under separation are very well selected. 
They include a number of ores and alloys, silicates, &c. 
In the process of separation of lead and antimony by 
chlorine (p. 137) the author might have improved on the 
use of manganese by using permanganate, the evolution 
of chlorine 1s more regular. 

Then follows combustion analysis for C, H, and N, and 
gas analysis. The latter forms the largest and best 
section of the book. It 1s mostly taken from, and ıs after 
the style of, Bunsen’s gasometry. Other methods or 
modifications are also discussed as far as 1s requisite in a 
book of this nature. We have, finally, a number of 
“promiscuous exercises” in applied analysis: sea-water 
—mostly after the author's report on the composition of 
ocean water—mulk, butter, and other substances. 

On the whole, the book is a careful compilation and 
arrangement of work for students, beating unmistakable 
evidence of the author by the references to his work and 
methods. We take leave to object to “ Knallgas” as not 
being very generally understood by English students. It 
is not much shorter than electrolytic gas, and although 
the employment of it is explained ıt serves no very useful 
end. But this and one or two other details are not great 
objections, and do not detract from the utility of the book, 
which attempts perhaps too much, but may be fairly com- 
mended to those students of chemistry intending to 
become analysts, especially of technical products. 


W.R. H. 
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THE STUDY OF LOGIC 


A Short Introduction to the Study of Logic. 
Laurence Johnstone. (London: 
and Co., 1887.) 


GP HERE is naturally some interest attaching to a book 

on logic which bears the tmprimatur of Cardinal 
Manning, and of which a responsible member of the 
Society of Jesus can say nt% obstat. The Jesuits have 
long been famous teachers, and it is possible that those 
who find elementary logic an unsatisfactory teaching- 
subject may glean some useful hints from this httle 
volume. 

From a point of view outside the Roman Chprch, the 
perennial difficulty in the study of logic consists in the 
fact that no firm hne can be drawn between the most 
elementary logical doctrines and the highest possible 
flights of philosophical reflection. As logic 1s taught by 
and for free-thinkers, both student and teacher are in a 
constant state of climbing ladders only to kick them 
down. At all stages a higher and a lower logic are at 
variance, or rather the higher logic consists in nothing 
else than a criticism of the lower. Distinctions that have 
been our mainstay become mere obstacles: our later 
views are mostly not additions to the earlier ones, but 
subversions of them. Hence there is little beyond the 
bare history of the subject, and a few of the less important 
technicalities, that can be taught with any authority. 

In Mr. Johnstone’s book we find throughout a wholly 
different attitude taken. With quiet simplicity, questions 
over which modern philosophy has spent much heat and 
labour are boldly prevented from arising. Thus a student 
may read, on page 10, under the heading “ Action of the 
Intellect,” that “the mind is a ¢adula rasa before it re- 
celves any impressions from without. It receives im- 
pressions, or the matter for ideas, through the senses, 
upon which the impression is made. By means of the 
‘sensus intimus’ man becomes conscious of these im- 
pressions, of which the imagination then forms a picture, 
or phantasm.” And then “ from the picture on the 
imagination the intellect draws that element which is 
akin to itself, that ıs the immaterial corporeal element, 
throws it into its mould—so to say—and the result is the 
‘species intelligibilis, formed in the intellect itself, and 
representative of the exterior thing.” What could be 
more final and satisfactory? It 1s not everyone who is 
free to make so short a piece of work of one of the largest 
of all philosophical questions. And so the student gets 
something that he can definitely carry away, and produce 
on paper when required. 

Another noticeable feature is the revival, throughout 
the work, of many distinctions which have dropped out 
of sight in our modern text-books, or are at most referred 
to vaguely there with a passing smile at the “ fruitless 
subtlety of the schoolmen.” These can plainly be made 
to serve two purposes,—they provide abundance of 
material for the student to exercise his memory upon, 
and their effect as a whole must be to keep as separate 
as possible the process of using the machinery of logic, 
and that of seriously criticising our own beliefs. It is 
only from the free-thinker’s point of view that any real 
desire can be felt to make logical criticism practically 
effective to the utmost. If we are anxious above all to 
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guard some piece of faith as such, then the more wordy 
our logic the better, And the delight in “ namıng our 
tools” may be carned to any length without fear of un- 
pleasantness. It need commit us to no more than did 
Mr. Micawber’s plan of docketing his unpaid bills. Here, 
however, it must be left an open question whether the 
modern practice of ignoring so many carefully-made 
divisions is an improvement or the reverse. Both views 
are at least respectable. In any case the elaborate details 
of the machinery by which our religious creeds are to be 
kept sacred contain much that ought to be of interest to 
all. What with criteria per quod and secundum quod 
(pp. 168, 191), with different “spheres” of truth (pp. 175, 
202, 203), and different kinds of certainty (pp. 161-68), 
with truths which are “not intrinsically evident, but 
nevertheless extrinsically evident, or, rather, evidently 
credible” (p. 200), one may learn to admire heartily the 
care and cleverness employed so freely in medieval times 
by those who felt the need of warding off awkward ques- 
tions. Itis certainly no ght problem, how logic may be 
taught without encouraging the dangerous practice of 
doubting what we are told. 

There are other signs of hard work im this book, 
besides the patience with which the author has studied 
the scholastic doctrines. For teaching purposes there 1s 
nothing so useful as examples, and here the examples 
given are numerous, mostly new, and sure to be helpful 
to the learner. Only those who have tried know the real 
difficulty of clearly illustrating statements so general as 
those of logic without some appearance of triviality. In 
this respect also Mr. Johnstone has succeeded unusually 
well, ALFRED SIDGWICK. 





OUR BOOK SHELF. 


Light and Heat. By the Rev. F. W. Aveling, M.A., 
B.Sc. (London: Relfe Bros., 1887.) 


THIS is an elementary text-book intended to cover the 
syllabus of Light and Heat for the London Matriculation 
Examination. Being written more in the form of notes 
than as an ordinary book, it will be of considerable service 
for examination-purposes. Many of the definitions, how- 
ever, are far from concise, and many phenomena which 
admit of easy explanation are left unexplained. On p.98 
we are told that the specific heats of gases are inversely 
proportional to the square roots of their densities, 
whereas they are in inverse proportion to their densities ; 
had a simple explanation of this relation been given, the 
mistake would not have occurred. The important subject 
of thermo-dynamics is disposed of in four pages at the 
end of the book: this is not as ıt ought to be, seeing that 
the relation between heat and work often enters into 
previous discussions, and is, moreover, the basis of the 
modern theory of heat, 

The sketches are of a rough-and-ready kind, such as 
a student would be expected to make in an examination, 
and, as such, give many useful hints. The coloured plate 
of spectra, however, is as useless as the majority of 
similar ones, as practically no explanation of the meaning 
of a spectrum is given; dark lines are shown in the 
spectrum of potassium, but these are no doubt due to a 
mistake of the lithographer. Such exhibitions as these, 
which are far too common, show a want of respect for 
the labours of those who have done so much to further 
our knowledge of spectrum analysis. 

A large number of good numerical problems, with 
answers, are distributed throughout the text, and several 
typical ones are fully worked out. A. F. 








Animals from the Life. By H. Leutemann. Edited by 
Arabella B. Buckley., (London: Stanférd, 1887.) 


Tus work, which forms a chaiming introduction to the 
study of zoology, is just the thing for young children who 
have a turn for the subject, and at the present tifhe, since 
presents are being made on all sides, would make a very 
useful and enjoyable gift. From it thef will be able to 
become acquainted with the various forms of living 
creatures without having to make a laborious study of 
natural history, which few care to do. A great amount 
of knowledge can be gained by merely looking at the 
illustrations, which are got up in a very intelligent and 
accurate style; they are 255 in number, and well coloured, 
and represent animals, including birds, insects, fish, &c., 
as they are found in their nat state. 

The accounts of the various forms and habits of the 
different animals (each plate having about a page and a 
half of letterpress with it), are written so very clearly 
and in such a natural way that anyone who peruses this 
book will find plenty that will be extremely interesting. 

In adapting the original text to the wants of English 
children, Miss Buckley has had to alter it in many places, 
English examples and references being substituted for 
German ones. 


The Vegetable Lamb 4 Tartary. By Henry Lee. (London: 
Sampson Low, 1887.) 


IN former times it was generally believed that there existed 
in the East a mysterious “ plant-animal,” variously called 
“the vegetable lamb of Tartary,” “the Scythian lamb,” and 
“the Barometz,” or “ Borametz.” The usual explanation of 
this notion 1s that it originated from certain little lamb- 
like toy figures constructed by the Chinese from the 
rhizome and frond-stems ofa tree-fern Mr. Lee, however, 
holds that the idea came into Europe from Western Asia, 
and that it referred in the first instance to the cotton-pod. 
This theory he works out thoroughly in the present little 
work, and in the course of his ‘argument he has brought 
together many curious and interesting facts, the signifi- 
cance of which is made more plain by a’number of good 
illustrations. In a separate chapter Mr. Lee treats of the 
history of cotton, its uses by ancient races in Asia, Africa, 
and America, and its gradual introduction among the 
nations of Europe. 





LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts. No notice ts taken of anonymous 
communications, 

[The Eduor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that it 1s impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts. 3 


The Royal Horticultural Soclety. 


Taz affairs of the Royal Horticultural Society alluded to in 
the last issue of NATURE (p. 145) have lately obtruded them- 
selves upon public attention, but it is probable that some readers 
of NaTURE may consider that they have little concern with such 
a body. They may look on horticulture in the light of a 
pleasant pastime, or of a more or less profitable commercial 
enterprise, they may regard flower-shows as a means for the dis- 
play of fashionably-dressed ladies, or they may look on the 
Royal Horticultural Society as an association for the production 
and distribution of medals and certificates of more commercial than 
scientific importance. But there are other considerations beyond 
these, and whilst naturalists may be mdifferent to much of the 
past history and much of the present work of the Society, to the 
inteinal dissensions and to the action of the landlord Commis- 
gioners towards their unfortunate tenants, the scientific work of the 
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Society may well excite their sympathy. A moment’s consider- 
ation “will show? that the progress of horticulture is largely 
based on the correct application of scientific principles. What 
13 not so familar to most people is the extent of the obligation 
unde: which science generally lies to horticultme. Should any 
reader require an illustration of this, let him turn to the “‘Ouigin 
of Species,” and specially to the ‘* Variation of Animals and 
Plants unde: Domestication.” There 1s scarcely a page in the 
chapters of those volumes relating to plants that does not abound 
in references to the practices and the discoveries of horticul- 
turists, Fertilization, cross-breeding, hybridization, selection, 
grafting, the limits and nature of vanation, are only a few of the 
subjects on which hoiticuljure furnishes the largest and ın many 
respects the most trustworthy body of evidence yet available. 
That these subjecis me studied, and that the experiments are made, 
not so much from a scientific as from a unltanan pomt 
of view, is surely no matter of reproach. On the contrary, 
it is the business of horticulturists to act as they do, but 
without the aid of a Society much of the experience 
gained would be lost to science, AH this might be admitted as 
a general principle, but yet its concrete application to the Royal 
Horticultural Society might be from various causes inappropiiate. 
The Society in question has, however, distinct and undoubted 
claims to recognition for the good work it has done 1n science for 
a long peod of years. The services it has rendered to science 
by its collectors, and the still gieate: value of its work im all 
departments of practical horticulture, should have secured for ıt 
more sympathetic and respectful treatment from ils landlords, 
Among Societies dese:ving of national support and enco e- 
ment on the ground of public utility, there me few, indeed, that 
have greater claims than this, For years it has unfortunately 
been hampered by the necessity of providing amusement for 
a body of Fellows and visitors who cared nothing whatever for 
horticulture in its higher aims Now there is a chance of the 
Society bursting its bonds and confining itself to us proper work 
—the promotion of scientific and practical horticulture. The plan 
of catering for fashionable idlers has proved disastrous. While 
horticulture proper was starved, and thousands upon thousands 
of pounds were utterly wasted, the landlords retain the whole of 
the property on which their tenants expended so much, and the 
Society has to seek anew home In spite of all this, however, 
a valant attempt has been made throughout long yemis of 
depression to maintain the scientific traditions of the Society. 
There has always been a small body of Fellows who have been 
mindful of the obligation v hich Thomas Andrew Knight, so long 
the President of the Society, imposed upon bis successors. Lindley 
for forty years maintamed the scientific interests of horticulture 
in the Society, and he was assisted by Royle, by Bentham, 
and many otheis. Twenty years ago, o1 more, a Scientific Com- 
mittee was appointed, an4 this body, recruited by new accessions 
each year, still continues its labours, Under its guidance experi- 
ments have been performed ın the Society’s Experimental Gaiden 
at Chiswick; under its sanction have been published numerous 
Reports of very great scientific interest and importance ; and much 
more might and could have been done but for the lack of 
means, or rather their diversion for more questionable purposes. 
The Committee in question consists of some twenty or thirty 
naturalists of all denominations——botanists, chemists, geologists, 
entomologists—associated with amatqur and professional gardeners 
interested in science. To this body are refened for discussion 
and investigation the most vaned obyects of natural history and 
vegetable pathology ; before this body and its sister commuttees are 
brought all new introductions, whether of natural ongin, or pro- 
duced by the skill of the gardener, and which have any scienufic 
interest. Sir Joseph Hooker is the Chairman of this Committee, 
the Rev. M. J. Berkeley was for many years its Secretary, and 
a large number of the most eminent biologists, chemists, and 
geologists have been or still are among its members, giving 
their services without fee or reward, simply in the interests 
of scientific horticulture. On these grounds, therefore, the 
sympathy and co-opeiation of those interested in science 
may be claimed on behalf of the Royal Horticultural 
Society, A new programme has been decided on in pin- 
ciple, a new home must be provided at once, for the purpose 
of the Society’s meetings and for housmg the Lindley Library. 
This library, it may be added, is held in trust for the benefit of 
the Society, and is from time to time enriched by donations and 
by purchase, so far as the very meagre income of the Trustees 

ermits. The donations would be much more numerous were 
it generally known that the library, though primarily intended 








for the Fellows, yet is under certain restiictions available to 
outsiders, so that, though housed in the Society’s rooms, ıt can- 
not be sold or made away with in any financial catastrophe which 
might overtake the Society. Such a fate, however, seems to be 
averted at present ; the Society’s debt is not large, and some 
members of the Council, or other friends, have made a good 
beginning by inaugurating a fund, to be used for the housing of 
the Society, so that ere long we may hope to see the old Society 
established on a more gecure basis, and more potent than ever to 
advance those interests of science committed to its special 
keeping. MAXWELL T, MASTERS. 





Classification of Clouds. 


AS one who has been engaged for nearly forty years in woking 
up the materials for a monograph on clouds, I suppose I de- 
serve the name of a “specialist m clouds” as much as any one. 
Yet I decline, for reasons which I will hereafter state in an 
appendix to my volume, to be altogether bound by the outlines 
of classification which my friends Prof. Hildebrandsson and the 
Hon. Ralph <Abercromby appear to lay down (NATURE, 
December 8, p. 129 ¢¢ seg.) although they adopt several 
of the names which come from my mint. I fully adopt the 
opinion impliculy held by Mr, Abercromby, and stated by my 
friend Captain Barker (24:¢.)—-from whose classification, however, 
I differ in one important point—that all ordinarily careful ob- 
servers will readily comprehend the bioad and simple distinc- 
tions expressed in any fairly good classification. Nevertheless, I 
believe that the apparently slow progress of this branch of re- 
search, and the tediousness of the work thrown upon the classi- 
fier, are matters on which we should congratulate ourselves, 
since every year adds something to our knowledge of those 
physical and structural processes which form the basis of all true 
classification ; and I trust that some years may pass before an 
International Congress may attempt finally to set its seal upon 
any nomenclature or classification of clouds. 

W. CLEMENT Ley. 


Effect of Snow on the Polarization of the Sky. 


THE polarization of the sky has been shown experimentally 
by Tyndall and theoretically by Lord Rayleigh to be due to fine 
particles suspended ın the atmosphere. According to both, the 
sunlight scattered at right angles to its original direction by very 
small particles is completely polarized in a plane through the 
sun. In observation, however, we find the light from a region 
of the sky distant go” from the sua is only partially polarized. 
This is due to that portion of the atmosphere being illuminated 
not merely by the sun, but also by the rest of the sky and the 
surface of the earth, and partly also no doubt to some of the 

articles not being sufficiently small compared with a wave-length. 
From these considerations we may expect that a fall of snow 
would cause a considerable diminution of the polarization. 
This expectation has been fulfilled in some recent observations 
of mine here at 6000 feet above sea-level. My polarimeter con- 
sists essentially of two piles of glass plates to depolarize the sky 
hght; and a crystal and Nicol pisi to test the depolarization. 
Owing to the strength of the polarization at this altitude, I find 
1t necessary to use two piles of glass plates separated by two or 
three inches. This arrangement diminishes the number of double 
inteinal reflections, and so is a much more powerful polarizer 
or depolarizer than the same numbei of plates combined 1nto one 
pile As I have not seen this 1mpoitant practical consideration 
noticed before, I may point out that, in addition to the light 
refracted duectly thiough the pile, there are a number of portions 
twice reflected. One of these for instance is reflected first at the 
second surface of the last plate, and secondly at the first surface 
of the last plate The number of such twice-reflected portions 
for # plates is (24-1). When, as ın my instrument, the fixed 
pile is much inclined, no light can reach the edge after being 
reflected first by one pile and then by the other. If the two 
piles were combined into one, I should have 120 portions twice 
reflected ; as itis, I have only 60, This increases the polarizing 
power of the instrument by at Jeast one-third. 

The crystal is a thick plate of Iceland spar cut so that the 
light passes along the optic axis, The fixed pile of three plates 
has its normal inclined at 47° to the axis of the crystal. The 
movable pile -of five plates has an index attached, which gives 
the inclination of its normal to the axis of the crystal. "This 
inchnation is the reading of the pola:imeter. 
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St. Moritz lies on the northern slope of a valley running from 
south-west to north-east. At the beginning of the observations 
the opposite slope was buiied in snow, but the northern slope 
both above and below the point of observation was almost free 
from snow. Thus the most brightly wluminated pat of the 
ground, surface was of a dull brown or giay colour. Under 
these circumstances, the reading was about 50° in the middle of 
the day, being a little higher earlier and later, viz. about 52° 
at 10 a.m. (date October 21 and 22). These 1eadings, as well as 
those mentioned below, refer to the highest point of the sky, 
which is distant 90° from the sun, and were taken when the 
whole sky was free from cloud. On October 26, after a five inch 
fall of snow, the reading was 41° at 10 15 @,m. 

By October 29 most of the fresh snow had gone, and I found 
at 11.40 a.m the reading as high as 48°. After this we had 
several feet of snow, and at 12.50 pm. on Novembe: 13, the 
reading was again 41° Each of these readings ıs the mean of 
four, and I find two readings of the same thing seldom differ 
more than 2°, Hitherto I have not been able properly to evaluate 
the readings of my instrument in absolute measure, though I hope 
to do so later. But to gain an approaimate idea of their meaning, 
I have calculated the pola:izing power of the two piles on the 
assumptions—first that Fresnel’s laws of the reflection of polarized 
light are accurate, and secondly that the index of 1efiaction of my 
plates is 1°52, We may consider the light from the sky as con- 
sisting of two paits completely polarized, one in the plane of the 
sun, and the other perpendicular thereto. The ratio of these 
pats is ‘376 for the 1eading 40°, and ‘271 for the reading 50°. 
Again we may divide the light into a part unpolarized and a 
part completely polarized in the plane of the sun. The ratio of 
these parts 1s 546 for 40° and ‘428 for 50°. So it seems fair to 
conclude that the hght reflecied from the fesh snow was sufficient 
to increase the unpolaiized part of the sky light by more than a 
quarter. James C. MCCONNEL. 

St. Moritz, Switzerland, December to. 





The Ffynnon Beuno and Cae Gwyn Caves. 


I WILL answer Dr, Hicks’s question in as few words as pos- 
sible. Nothing is to be gained by terming me a “highly 
prejudiced” observer, or by saying my views are of “no con- 
sequence ” and “not worth anything.” Your readeis can form 
their own conclusions on these ppints. I am not ‘' lighly 
prejudiced” against, neither have I any ‘bras against,” the 
existence of pre-Glacial man or of his ‘‘migrations”; on the 
contrary, I favour these subjects. . 

I did see the section of dik exposed at the Cae Gwyn Cave, 
and I can hardly describe it (from my own pomt of view) with- 
out giving offence. My view is this: the section showed 
nothing but rain-wash derived fiom the closely-adjoining non- 
Glacial drift. The section showed a re-made deposit, hori- 
zontally stratified, and with stones resting on their flat sides. 
No doubt there were Glacial stones in the rain-wash, derived 
from the ever-shifting post-Glacial manne dnft close by; the 
latter being merely a re-laid Glacial drift. Stones with Glacial 
scratches may be found in the lower gravels of the Thames 

To me, the caves and their surroundings are in the highest 
degree suspicious, and in size insignificant, and not comparable 
with large and typical caves. They are small and painfully 
nanow tortuous passages only, on a hill-side, and close to the 
surface. The lower cave is furnished with a very large hole, 
opening up to the suface just above; and the upper cave had 
at one time a similar opening. The post-Glacial drift above 1s 
always on the move, and every shower of rain bigs it down 
with its derived stones. 

Since writing to NATURE, in November 3, I have referred to 
some of the papers published on these caves. I turned fust to 
the list of mammalian remains, only however to find that the 
animals (like the implements) are entirely characteristic of the 
most recent post-Glacial deposits. Even near London we get 
in gravels of no gieat comparative antiquity the bones of Llephas 
antujuus, but in the caves merely Æ. primigemus is found. As 
regards antiquity, the animals no doubt overlap at both ends of 
the scale, but their meaning, ag found ın these caves, points in 
one direction only, and that is to the most recent and not to the 
most remote of Paleolithic times. None of the cave mammals 
are characteristic of pre-Glacial deposits. 

It would seem that Dr, Hicks does not realize the nature of 
Dr. John Evans’s criticism. La Madelaine 1s the newest of caves, 
and represents the most recent of Paleolithic times: it ıs 








a kind of connecting link between Paleolithic and Neolithic 
times. Therefore, if Dr. Evans’s criticism is taken with mine, 
the two carly prove that there ts a distinct chronological value 
in the classification, not that there is ‘‘no chronological value” 
as concluded by Dr. Hicks. Dr. Hicks also appeags not to 
realize the fact that river-diift and cave implements do not only 
differ in roughness and abrasion but in style., The cave men 
used different implements fiom the river-drift men, they were 
changing from savagery to barbarism. If Dr. Hicks produces 
implements made by pie-Glacial men, he must show us some- 
thing obviously older than the oldest river-drift tools, not fall 
back upon :efined tools which are, to re-quote Dr. Evans, ‘‘ pre- 
cisely like many from the French caveg of the reindeer period, 
such for instance as La Madelaine.” If Dr. Hicks abandons 
his scraper, he 1s still in no better position, for his finely re- 
tiummed knife and the implement in the British Museum are 
identical in age and character with it. So are the flakes - the 
one with long narrow facets is characteristic of the latest, not of 
the earliest work, So is the pointed and drilled bone. No 
drilled bones have been found in moderately old river-gravels, 
and what is more, no instrument suitable for boring a small hole 
through bone has ever been found in such a gravel. Drilled 
bones and small flint drills belong to the very latest of Paleeo- 
lithic times. In the remains of my own collection of 
Paleolithic implements I have here over a thousand examples 
of the major class, and an equal number of minor forms illustra- 
tive of the development of knife and scraper forms, but they 
give no support whatever to Dr. Hicks’s conclusions ; they all, in 
act, point in a diametuically different direction, I am acquamted 
with Prof, Prestwich’s views, and I believe I was the first 
person to find implements m the highest terraces of the Thames 
Valley ; but I do not see that Prof. Prestwich’s conclusions have 
any duect bearıng on the Ffynnon Beuno and Cae Gwyn caves. 

do not suppose that any opmion of mine will influence Dr. 
Hicks, and i have no wish to influence him or any other 
observer, I merely wish to put on record the fact that, after 
Many years’ expetience amongst drifts, and implements, and 
fossil bones, my conclusions are entirely opposed to Dr. Hicks’s, 

Dunstable, WORTHINGTON G. SMITH. 


P.S.—Since the above has been m type, I have seen the 
repoit in last week’s NATURE (p. 166), but I prefer to let my 
letter stand just as written before the report was seen by me. 
Prof. Hughes has cut away the geological and paleontological 
supports; I shall be content to resist the idea of the pre Glacial 
age of these caves on purely archeological grounds.—W. G. S. 





The Planet Mercury, 


THE planet obseived on the moinings of December 7 and 9 
by your correspondent “G. F. P.” (NATURE, December 15, 
p. 151), was probably not Meicury but Jupiter, as these bodies 
were near together at the time, and the latter was by far the 
brightest and most conspicuous. The circumstances, described 
by ‘G. F. P.,” under which the object was noticed render it 
certain that ıt could not have been Meicury, for the latte: was 
decidedly small, and might have been easily overlooked on the 
several mornings I saw it early in the present month. Jupiter, 
on the other hand, was very bught and plain, and might easily 
attact attention in the way smted by your corespondent. On 
the gth instant the two planets were about 3° apart, Jupiter 
being situated to the west of Mercury, 

Had “G F, P.” really observed the latter planet, he would 
have instantly 1emarked its half-moon phase in his 34-inch tele- 
scope, and must have mentioned Jupiter, as well as Venus, as 
visible at the same time. 

There is no difficulty in observing Mercury with the naked 
eye if the planet is carefully looked for ın the proper spot, at 
the times of his eastern elongations in the first half of the year 
and at the western elongations mm the last half. I have seen the 
planet on certainly more than fifty occasions. In May 1876 I 
noticed Mercury on thirteen different evenings. Sometimes the 
planet 1s quite conspicuous in the twilight as a naked-eye 
object. WW. F. DENNING. 

Bustol, December 16. 

Meteor of November 15, 


In NATURE of December 1 {p. 105) Mr. B. Truscott mites 
of a wonderfully fine meteor seen at Falmouth on the night of 
Tuesday, the 15th ult, and asks in effect if it was seen by other 
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eyes than his: so perhaps it may be permitted to be said that it 
was seen in the®parish of Llanefydd, Denbighshire, by a corre- 
spondent of mine, who writes :—* On Tuesday nizht, November 
15, while returning homewards on foot, happening to look east- 
wards I saw a long train of brilliant light suddenly flash out of 
the sky. At first I thought it was lightning. But mstead of 
vanishing 1t descanded with peat iapidity, the light increasing in 
biilliancy as it neared the esth, The night was rather dak, 
although the sky was thickly studded with stais, but in a few 
seconds so intensely brilliant had the light become that a pin 
might have been picked up from the road with the greatest ease. 
While I was looking, the object that accompanied the flash burst, 
and displayed a magnificent mauve and red fringe of light. I 
say fringe, as it would be impossible for me to describe othe: wise 
the shape, for it appeaied to me to project shafts of light, some 
long and some short, like what would be the rays of a great star. 
There was in the direction in which I was looking a thick wood, 
and the effect on the trees of the silvery light I first noticed was 
richly beautiful. But the effect of the mauve and red light was 
magnificently grand, and to me in no little degree awful. The 
whole wood was enveloped in a red lurid glare, which lasted as 
neat as I can calculate some six or eight seconds, The effect 
altogether was like a brilliant tiansformation scene, and the 
meteor having passed away, the darkness of the night seemed 
to be in the last degree intense.” 
J. Luoyp Bozwarp. 





A Correction. 


IN the footnote, p 152, second column, there is an unfortunate 
transposition for which myself more than the printeis are to 
blame, which i- is important to conect. 

After the words “by Auistotle, Probl. 1 E 3 and Metaph. 
A 5” occur the words “ which he attributes to Pythagoras... . 
on the nature of the Beast ” 

These words should have come at the end of the subsequent 
paragraph wheie I say that ‘‘ Muhamad-al-Sharastan: assigns 
reasons fo. regarding all the numbers up to 10 inclusive as 
perfect numbers.” 

It is these reasous which I speak of a. being by him attii- 
buted to Pythagoras, &e 

I may take this opportunity of giving, as another example of 
the use of the New Nomenclature, the well-known ertended 
Theorem of Fermat, which may be expressed by saying : 

“ Every number must divide the Fermatian of which the index 
is its fofdent, and the base any one of its fots/tves.” 

Atheneum Club, December 15 J J. SYLVESTER. 





ISOLATION OF FLUORINE. 


Q)NE of the most difficult problems of modern chemis- 

try has at last been satisfactorily solved. After 
three years of incessant labour, occasionally interrupted 
by temporary feelings akın to despair, M. Henti Mossan 
has at length isolated in considerable quantities that most 
bafflmg of elements—fluorine, and has been enabled to 
determine its principal properties. The experiments them- 
selves are among the most inferesting ever performed, 
and their details, as described by M. Moissan in the 
December number of the Annales de Chimie et de Phy- 
sigue, form the most fascinating reading. They must of 
necessity have been extremely costly, for by far the 
greater portion of the apparatus employed was constructed 
of platinum, and it 1s not often that one hears of a plati- 
num tube 80 centimetres long and of 14 centimetre 
diameter being destroyed ın each experiment, as happened 
in the earlier stages of these researches. 

The isolation of fluorine has formed a worthy object of 
the attention of chemists ever since the first remarkable 
experiments of Sir Humphry Davy, who was rendered 
dangerously 111 by being exposed to the corrosive fumes 
of hydrofluoric acid. Alchough Davy was not successful 
in obtaining free fluorine, yet he brought clearly to hght 
the nature of hydrofluoric acid, and proved it to consist 
of hydrogen combined with an unknown but extremely 
active element—fluorine. The history of all the attempts 
which have since been made to effect the preparation of 
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free fluorine might occupy a volume, and it will therefore 
only be necessary to refer to the later work of our 
countryman, Gore, who, in 1869, published his researches 
upon the electrolysis of hydrofluonc acid, and of certain 
fluorides, and left our knowledge of the acid itself in a 
most complete state. M. Moissan, working 1n the labor- 
atory of M. Debray, now steps in and achieves the result 
so ardently sought after during the last eighty years— 
another example of the irresistible power of human per- 
severance. . 

In the light of the experience gained by former experi- 
menters, ıt appeared that the action of a powerful electric 
current upon the compounds of fluorine with the non- 
metallic elements, such as hydrogen, phosphorus, and 
arsenic, would be most likely to yield the desired result ; 
knowing also that fluorine must be an extremely energetic 
substance, it was absolutely essential to work at very low 
temperatures. Hence M. Moissan’s first attack was made 
upon the fluorides of phosphorus and arsenic, but finding 
these to be practically impregnable, he diverted his attack, 
guided by certam indications afforded during his first 
attempt, upon hydrofluoric acid itself. Finding, however, 
that pure hydrofluoric acid 1s an exceptionally bad con- 
ductor of electricity, as has been stated by other workers 
—that even a current from fifty Bunsen cells would not 
pass through the liquid—he eventually, after several essays, 
succeeded in converting it into a conductor by dissolving 
init a quantity of the double fluoride of potassium and 
hydrogen. On passing the current from twenty Bunsen 
cells through the now conducting medium, hydrogen im- 
mediately commenced to be evolved at the negative 
terminal, while fluorine was with similar rapidity evolved 
at the positive pole, and exhibited its tremendous activity 
upon everything that came near it: burning up hard 
crystalline silicon like tinder, setting fire to organic 
matter, and forming fluorides with incandescence with 
many other elements. 

Having thus indicated the general course of these 
researches, ıt will no doubt be interesting to follow M. 
Moissan during the carrying out of his principal experi- 
ments. g 

The first series consisted in examining the action of 
electric induction sparks upon the gaseous fluorides of 
silicon, phosphorus, and arsenic. The gases were intro- 
duced into glass eudiometer tubes standing over mercury, 
and the spare was passed between two platinum wires 
connected with an induction-coil actuated by a few 
Grenet or Bunsen cells. On introducing dry silicon tetra- 
fluoride, SiF,, and passing sparks for an hour, no decom- 
position was effected, the result being discouragingly n#/. 
Dry phosphorus trifluoride, PFs, however, behaved quite 
differently, phosphorus being on upon the inner 
wall of the tube; but the fluorine liberated at once com- 
bined with the residual trifluoride to form the more stable 
pentafluoride, PF; Some time ago this pentafluoride of 
phosphorus was prepared by Prof Thorpe, who also sub- 
mitted it to the action of the induction-spark, unfortun- 
ately without effecting any decomposition Precisely the 
same result has been arrived at by M. Moissan, using a 
oo4m spark; but on obtaining sparks o'2m. long, a rapid 
etching of the walls of the glass tube occurred, and the 
meniscus of mercury entirely lost its brilhancy. After an 
hour’s duration the experiment was concluded, and the 
apparatus allowed to cool, when it was noticed that the 
volume had diminished ; moreover, the gas was found to 
have changed its properties, yielding a precipitate of 
silica 1n contact with water, while the residual gas con- 
sisted of the trifluoride of phosphorus. Hence PF; = 
PF, + Fp which latter forms, with the glass, silicon tetra- 
fluoride, and, with the mercury, fluoride of mercury So 
here again the experiment was disappointing, and al- 
though fluorine was for the moment liberated, this method 
was certainly not suitable for the preparation of free 
fluorine 
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Fluoride of arsenic, AsF,, the next fluoride experi- 
mented upon, was first prepared by M. Dumas, who was 
severely injured in the experiment. It is a liquid which 
boils at 63°C., and may be easily maintained in a gaseous 
condition, by use of a steam jacket, and submitted to the 
action of the spark. It is, however, a most disagreeable 
substance to work with, as ıt produces most terrible sores 
when by any mischance it comes in contact with the 
operators skin. On passing sparks through it for an 
hour, as in case of the pentafluoride of phosphorus, the 
platinum wires became covered with a black incrustation 
of arsenic, while the walls of the tube were strongly cor- 
roded. On testing the gas, it was found to contain a 
large quantity of silicon tetrafluoride mixed with a smaller 
qomo of free fluorine, which displaced sufficient iodine 

om a solution of potassium iodide to givea good colora- 
tion to several cubic centimetres of chloroform. Clearly, 
progress was being slowly made, though still far from the 
isolation of fluorine. 

And now a remarkable experiment of a new type was 
performed. It had been’ noticed that, on passing an 
electric current through a platinum wire in an atmosphere 
of phosphorus trifluoride, the platinum fused owing to the 
formation of a fusible phosphide of platinum , at the same 
time the glass of the containing vessel was etched and the 
mercury attacked. So the experiment was repeated ona 
grander scale. A quantity of spongy platinum, previously 
washed with hydrofluoric acid and calcined, was placed 
in a platinum tube 80cm. long, and of 1°5 cm. diameter ; 
that portion of the platinum tube which required to be 
heated was incased in a second outer tube of glazed 
porcelain, so that between the two a current of nitrogen 
could be kept circulating, and so prevent access of furnace 
gases. The tube was then heated in a furnace, and pure 
hydrogen passed through it for some time to remove all 
other gases; afterwards pure nitrogen was substituted, 
and finally phosphorus trifluoride. After passing a short 
tıme, the current of fluoride was suddenly stopped with a 
most singular result : a partial vacuum was caused, owing 
to absorption by the platinum. 

When, however, the current of trifluoride was passed 
more rapidly, a small quantity of pentafluoride was 
formed; the fluorine liberated, when the absorption of 
phosphorus by the platinum occurred, having combined 
with the trifluoride just as in the spark experiment. But, 
on examining the gas which passed out of the tube under 
these conditions, it was found to liberate iodine from 
potassium iodide, attack mercury, and etch glass. In 
fact, it was proved that free fluorine was liberated, and 
mostly absorbed by the platinum, causing the diminution 
of pressure on stopping the current, but being more or less 
carried away when the current was more rapid. The 
fluophosphide of platinum formed was found to contain 
only 70 to 8o per cent. of platinum, and the formation of 
this substance was so rapidly effected that every experi- 
ment required a new tube. The action of pentafluoride 
Re ake upon platinum was next tried, and with 
still more encouraging results. On sweeping the tube, 
heated in a coke blast-furnace, witha rapid stream of the 
pentafluoride for some minutes, then moderating the 
rapidity, and five minutes later again increasing the 
speed, the issuing gas was found to blacken solid potas- 
sium iodide by hberating free iodine, inflame phosphorus, 
and attack crystalline silicon, glass, and mercury. It was, 
in fact, free fluorine drowned in excess of trifluoride of 

hosphorus. This was a decided advance, and the out- 
ook was becoming considerably more hopeful. 

The next experrments were made with hquid fluoride of 
arsenic, ASF, a quantity of which was placed ina platinum 
crucible, which served as the negative electrode. A pla- 
tinum wire, dipping into the liquid in the crucible, and 
reaching to within 5 millimetres of the base, served as 
the positive electrode. The current from three Grenet 
cells was then passed through the liquid, causing a de- 
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position of arsenic upon the interior surfacg of the crucible, 
but no gas could be perceived at the positive pole. How- 
ever, on ‘dipping the platinum wire into a solution of 
starch paste and potassium iodide, blue strize, were at 
once formed in the solution, showing the presence of a 
condensed gas sheath of fluorine arougd the platinum 
wire. Following up this indication, the current from 
twenty-five Bunsen cells arranged in series was nest 
employed, and immediately the deposition of arsenic 
commenced upon the walls of the crucible, while bubbles 
of gas were evolved around the platinum wire. Un- 
fortunately the action soon ceased, owing to the bad 
conductivity of the liquid and of the thick deposit of 
arsenic. The wire, however, was strongly attacked. So 
attempts were next made to increase the conductivity of 
the fluoride by the addition of metallic fluorides, and it 
was soon discovered that the best results were obtained 
by use of the double fluoride of hydrogen and potassium, 
HF.KF_ It was probably this discovery which led to 
the grand success with which these efforts have been 
finally crowned, for, as has been previously mentioned, it 
was by the electrolysis of this double fluoride that M. 
Moissan eventually succeeded in prepanng free fluorine. 

Before leaving the experiments upon arsenic fluoride, it 
may be mentioned that it was eventually electrolyzed in a 
continuous manner by use of seventy to ninety Bunsen 
cells, the arsenic liberated remaining in suspension in the 
liquid, instead of adhering to the tube, but the bubbles 
were rapidly seen to dimiuish in size in passing through 
the liquid, and scarcely a trace of gas escaped ; instead of 
permitting its isolation, the fluorine preferred to form a 
new fluorid `, the pentafluoride of arsenic, thus once more 
baffling the ingenious experimenter. 

But success was not now far away. The wonderful 
manner in which the double fluoride of potassium and 
hydrogen increased the conductivity of arsenic fluoride 
determined M. Moissan in employing it for the same pur- 
pose in an attempt to electrolyze pure anhydrous hydro- 
fluoric acid. Faraday long ago showed that the electric 
current will not pass through the anhydrous acid, and 
Gore more recently came to the same conclusion. The 
current from fifty Bunsen cells was found by M. Moissan 
to be absolutely powerless to penetrate the acid used in 
these later experiments. But, on dissolving a few frag- 
ments of the double fluoride HF.KF ın the acid, the 
current at once passed freely, and the experiment thus 
became possible. The apparatus used in the first attempts 
with this mixture consisted of a platinum U-tube, of which 
each branch was closed by a paraffined cork, through 
which the rods of platinum forming the poles were passed. 
Upon each branch, just above the level of the liquid and 
beneath the cork, was soldered a little platinum delivery- 
tube to lead off the gases evolved. As hydrofluonc acid 
boils at 19° 4 C., the apparatus was immersed ın a bath of 
methyl chlonde, which Boils at - 23°, but which could be 
reduced in temperature to —50° by diiving through it a 
current of dry air. Hence the electrolysis could be con- 
ducted without fear of the gaseous products being drowned 
in excess of vapour of hydrofluoric acid, and the activity 
of the hberated fluorine was at the same time moderated. 
On passing the current, a gas was at once produced at 
each electrode, a regular evolution of hydrogen at the 
negative pole, and a continuous disengagement of gas at 
the positive pole. But still affairs were not satisfactory: 
crystalline silicon did not take fire when held in the gas 
coming off from the positive pole; so the apparatus was 
taken to pieces an hour later, in order, 1f possible, to find 
a clue to the source of failure. The paraffined cork at 
the negative branch was intact, but, behold the mischief, 
the other was carbonized to the depth of a centimetre; so 
the liberated fluorine had extracted hydrogen out of the 
cork, and passed on as hydrofluoric acid. The positive 
platinum rod was also much corroded  Closely-fitting 
| stoppers of fluor-spar were next tried, coated with melted 
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gutta-percha, put the latter again soon melted on passing 
the current, and was put ors de service. Gum-lac and 
many other substances were tried, but all to no purpose, 
and mugh precious time was lost. Finally, however, the 
difficulty was overcome by using stoppers of fluor-spar, 
carefully inserted in hollow cylinders of platinum carry- 
ing fine screw threads upon their outer surfaces, which 
engaged with corresponding threads upon the interior 
surfaces of the two branches of the U-tube. The platinum 
rods passed through the axis of each cylinder of fluor-spar : 
the rods themselves were of square section, of 2 milli- 
metres side and 12 centimetres Jong, and passed to 3 
mullimetres from the base of the U-tube ; they were made 
of irido-platinum, containing Io per cent. iridium, which 
is less attackable than pure platinum. The U-tube simply 
consisted of a platinum tube, bent twice at right angles, 
1'5 centimetre diameter and 9°5 centimetres high, and was 
fitted with side tubes and immersed in methyl chloride as 
before. 

The pure anhydrous hydrofluoric acid, which was the 
next necessity, was prepared in the following manner. 
A known volume of commercial acid was treated with 
sufficient potassium carbonate to neutralize about a quar- 
ter of it, and then distilled in a leaden retort over an oil 
bath at 120°. At this temperature the fluosihcate of 
potassium, formed from the hydrofluosilicic acid, con- 
tained as impurity in the commercial acid, was not de- 
composed, and the distillate was therefore free from silica. 
This distillate was then divided into two paits, and one 
half, saturated with pure potassium carbonate, forming 
neutral potassium fluonde, was then added to the other 
half, and transformed into HF. KF. The double fluoride 
was then dried at 100°, and afterwards kept for some days 
in the vacuous receiver of an air-pump, containing also 
strong sulphuric acid and a few sticks of fused potash. 
When absolutely dry it fell to powder, and was then 
ready for the preparation of hydrofluonc acid, which was 
always freshly prepared immediately before each experi- 
ment. The dry fluoride was in each, case introduced into 
a recently ignited platinum retort, and maintained at a 
moderate heat for some time so as to commence the de- 
composition slowly ; the first portions of distillate were re- 
jected, as they would contain the last traces of water. The 
platinum receiver was then adapted and surrounded by 
ice and salt; on heating the retort more strongly, pure 
hydrofluoric acid condensed in the receiver as a hmpid 
hquid boiling at 19°4, very hygroscopic and fuming in 
the air. 

While the preparation of the acid was in progress, the 
U-tube and electrodes were drying at 120°. From 6 to 
7 grammes of the dry double fluoride were now introduced 
into the apparatus, the stoppers were screwed in and 
covered with gum lac. The whole was then fixed in the 
methyl chloride bath, and, until the introduction of the 
acid, the delivery-tubes were connected with desiccators 
containing fused potash. A constant supply of methyl 
chloride at — 23° was maintained in the outer cylinder, as 
a slight rise of temperature allowed of the volatilization 
of some of the acid. About 15 to 16 grammes of the 
anhydrous hydrofluoric acid were then gently aspirated 
into the apparatus, and the current from twenty Bunsen 
cells allowed to pass, when immediately a regular 
evolution of gas occurred at each pole. At the negative 
pole pure hydrogen was evolved, which burnt with its 
characteristic flame, forming water. At the positive pole 
was liberated a colourless gas of penetrating and very 
disagreeable odour, somewhat resembling that of hypo- 
chlorous acid, and rapidly irritating the mucous membranes 
of the throat and eyes. It was no other than pure fluorine 
itself. All the trouble, all the expense, and all the dis- 
appointments were repaid. It must indeed have been a 
supreme moment for M. Moissan, 

In order to study its action upon solids, they were 
placed in smal! glass tubes, and brought near to the orifice 
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of the platinum delivery-tube at the positive side. The 
test was generally repeated, holding the solids in small 
platinum capsules, s 

Sulphur, brought thus near the orifice, at once melted 
and inflamed ; selenium behaved in like mannet; as did 
also tellurium, with ıncandescence, forming fumes and 
becoming coated with a solid fluoride. 

Phosphorus at once took fire, forming tri-, penta-, and 
oxyfluondes, Powdered arsenic and antimony combined 
with incandescence, the former yielding drops of AsF'. 

A fragment of iodine placed in the gas combined with 
production of a pale blue flame; in an atmosphere of 
10dine vapour fluorine itself burnt with a similar flame. 
Vapour of bromine lost its colour and the combmation 
was sometimes accompanied by detonation. 

Cold crystalline silicon at once became incandescent, 
and burnt with great brilliancy, sometimes with scintilla- 
tions. On closing the httle tubes containing it with the 
thumb and opening under water, the silicon tetrafluoride 
formed was absorbed and decomposed with precipitation 
of sthca, Any undecomposed silicon was found to have 
been fused, ` 

Debray’s adamantine boron also burnt in the gas, 
becoming incandescent and giving off fumes. 

Fluorine has a most extreme affinity for hydrogen ; 
they combine in the dark with explosion. In one of the 
experiments the electrolysis was allowed to continue 
several hours, so that eventually the small quantity of 
undecomposed acid remaining in the U-tube was insuffi- 
cient to keep the two gases apart ; the experimenters were 
consequently suddenly startled by a violent detonation. The 
hydrogen and fluorine had combined in the daik at the 
low temperature of — 23°. The same detonation was 
afterwards brought about on a smaller scale by reversing 
the current. On bringing the wide-mouthed delivery-tube 
of a hydrogen generator near the orifice, the detonation 
at once occurred, and the hydrogen inflamed. 

Metals are all attacked with more or less energy by 
fluorine, forming fluondes, Cold sodium and potassium 
were at once rendered incandescent. Calcium, mag- 
nesium, and aluminium acted similarly, in a more modi- 
fied manner, becoming incandescent when slightly warmed. 
Powdered tron and manganese, on gently warming, burnt 
with bright scintillations ; lead was attacked in the cold, 
and tin at a slightly elevated temperature. Mercury, as 
suspected, entirely absorbed the gas, forming yellow proto- 
fluoride. Silver at a gentle heat became coated with a 
beautiful satin-like fluoride, soluble, unlike the chloride, in 
water. Gold and platinum at 300°-400° became coated 
with their respective fluorides, which were decomposed 
again at a red heat, with evolution of free fluorine. 

Perhaps the strongest evidence of the intense chemical 
activity of fluorine is exhibited in its action upon cold 
potassium chloride: the chlorine was at once expelled, 
filling the air with its disagreeable odour, and was 
identified by the usual chemical tests. Chlorine was 
also expelled from its combination with carbon in 
carbon tetrachloride. 

All organic compounds are violently attacked by 
fluorine: a piece of cork at once carbonized and in- 
flamed ; alcohol, ether, benzene, and turpentine took fire 
immediately in contact with ıt. 

Glass, as might have been expected, is at once corroded 
by fluorine ; some very delicate experiments were carried 
out with perfectly dried glass, with the same result. 

Many other reactions, all interesting and all showing 
the immense energy with which the atoms of fluorine are 
endowed, were performed, but one especially ought to be 
noticed, viz. the action of fluorine upon water. It is a 
singular fact that, whenever oxygen is liberated in the cold, 
there is a great tendency to form ozone: hence when 
fluorine is attempted to be collected over water, the gas 
collected is not fluorine, but ozonized oxygen ; water is 
decomposed by the fluoine forming hydrofluoric acid, 
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while the oxygen ‘is set free, and a considerable quantity 
of it is converted into tHe more condensed form of ozone. 

On taking “the apparatus to pieces after each experi- 
ment, the hydrofluoric acid remaining was found to con- 
tain a small quantity of platinum fluoride ın solution, and 
a black mud consisting of a mixture of iidium and pla- 
tinum in suspension. The negative electrode was not 
attacked, but the platinum rod forming the ‘Posts pole 
was eaten away to a point, so that one rod only served 
for two experiments. The average delivery of gas was 
about 1°5 to 2 litres per hour. 

With regard to the chemical processes involved in the 
electrolysis, it appears probable that potassium fluoride is 
first decomposed into fluorine, which is evolved at the 

ositive pole, and potassium, which decomposes hydro- 
Fiore acid, liberating its equivalent of hydrogen at the 
negative pole, and re-forming potassium fluoride, which 
may again be electrolyzed. Hence a small quantity of 
the double fluoride can serve for the decomposition of a 
comparatively large amount of hydrofluoric acid. 

The double fluoride HF. KF 1s very soluble in hydro- 
fluoric acid, forming a crystallizable compound, richer in 
hydrofluoric acid than HF. KF, and which gives off no 
acid vapour at the boiling-point of the anhydrous acid, 
194. It is this compound which one ought to seek to 
obtain for electrolysis, as it is very soluble in excess of 
acid, forming a liquid of good conductivity. 


The double fluoride HF. KF itself was finallyelectrolyzed 
by M. Moissan. It fuses at 140° to a cblourless liquid 
which is quite suitable for electrolysis. The experiment 
was performed, as before, in a platinum U-tube, and, on 
passing the current, fluorine was again liberate at the 
positive pole, and at once set fire to crystalline silicon ; 
but the platinum was strongly attacked, sé the experiment 
was stopped in oiderto save the tube. On plunging a couple 
of platinum wires connected with the battery into a quan- 
tity of the fused double fluoride contained in a platinum 
crucible, gas was evolved in abundance at each pole, and 
on biinging the wires in contact,even in the dark, de- 
tonation occurred, owing to the combination of the evolved 
hydrogen and fluorine. At the same time the platinum 
wire from which the fluorine was evolved was almost 
entirely eaten away. 

In concluding these remarkable researches, which have 
happily terminated so successfully, M. Moissan discusses 
very fully the question of the identity of the gas liberated 
at the positive pole with the element fluorine; and there 
can be no doubt that he has completely proved this 
identity, at the same time showing that fluorine occupies 
the place of honour as the most intensely active chemical 


‘ element with which we aie at present acquainted, and 


t 


that it assumes its rightful position, theoretically destined 
for it, at the head of the group of halogens. 
A E., Turron.. 





TIMBER, AND SOME OF ITS DISEASES. 


I 

ON carefully examining the clean-cut end of a sawn log 

of timber, it is easy to convince ourselves of the 
existence of certain marks upon it, which have reference 
to its structure. These marks will vary in intensity and 
number according to the kind of tree, the age at which it 
is felled, and some other circumstances, which may be 
overlooked for the present; but in a given case it would 
be possible to observe some such maiks as those indicated 
in Fig. r. In the specimen chosen there is a nearly 





Fig nA log 


of timber, showing radial cracks after lying 
circum A 


erence ; 6, the cortex; c, medullary ray , 





This log of wood, with its annual rings and medullary i 


rays, is clothed by a sort of jacket, consisting of cork and 
softer tissues, and termed the cortex, or, more popularly, 
the “bark” (an unfortunate word, which has caused much 
trouble in its time). The largest of the cracks is seen to 
traverse the whole radius of the face of the wood from 
centre to circumference, and also to pass through the 
cortex, which gapes widely. 

The remaining cracks, however, stop short at a line 
which marks on the one hand the inner face of the cortex, 
and on the other the outer face of the wood: this line also 
represents the cambium, a thin sheet of generative tissue 


: visible in the woo 





central spot, the pith, around which numerous concentric 
lines—the “annual rings ”—run. Radiating from the pith 
towards the periphery are cracks, the number, and length, 
and breadth of which may vary according to the time the 
log has been exposed to the weather, and other circum- 
stances ; these cracks are, due to the contraction of the 
wood as it “shrinks,” and they coincide with medullary 
rays, as lines of weakness Between these cracks are to 


be seen numerous very fine radiating lines indicating the 
course of the uninjured medullary rays, which again 
will vary in distinctness, &c., according to the species of 
timber. 


expoied for some time, a, a large crack extending from pith to 
cambium ; e, annual ring, f, outer bark, proper. 


educed 


which remains after giving rise to practically the whole 
of the wood (a very little in the centre excepted) and cortex 

deat. Since we are not concerned with the 
cortex and bark at present, it will be convenient to regard 
the log as “ barked,” and only deal with the wood or timber 
itself, in the condition to which the woodman reduces it 
after temoving the cortex with certain implements. — 

If now we split such a log as Fig 1 along the line or 
the big crack, neatly and smoothly, the well-known 
“grain” so often observed on planks of wood will come 
into view, and it will be noticed that the limes which mark 
the “grain” are continuations of the lines which mark 
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the annual rings, as shown in Fig. 2, which represents on 
a larger scale #segment such as could be cut from a log 
in the way described. It is clear from comparison of what 
has been said, and of the two figures, that the “ annual 
rings” are simply the expression in cross-section of 
cylindrical sheets laid concentrically one over the other, 
the outermost ene being that last formed. But on 
examining the medullary rays in such a piece of timber 
as that in Fig. 2, it will be noticed that they also are the 
expression of narrow radial vertical plates which run 
through the concentric sheets: the medullary rays are in 
fact arranged somewhat like the spokes of a paddle-wheel 
of an old steamer, only they differ in length, breadth, and 
depth, as seen by comparmg the three faces of the figure. 
It ıs to be noticed that the medullary rays consist of 
a different kind of tissue from that which they traverse, a 
fact which can only be indicated in the figure by the depth 
‘of shading, It is also to be observed that the “annual 





Fig. a, 


Fig 2 —Portion of segment of wood from a log such as Fig 1, supposed to bs slightly magnified. a, annual ring, s, medull 
and another; sx, autumn wood, £4, spring wood , 4, the pit 


vertical section ; ¢, the boundary line between one annual 


Fic 3 Portions of four annual rings from a thin transverse section of the wood ofa Conifer, such ns the 





rings” show differences in respect to their tissue, as 
marked by the darker shading near the boundary lines on 
the outer margin of each ring. In order to fnderstand 
these points better, it 1s necessary to look at a piece of 
our block of timber somewhat more closely, and with the 
aid of some magnifying power. For the sake of simplicity 
it will be conventent to select first a piece of one of the 
timbers known as “ deal” (firs, pines, &c.), and to observe 
it in the same direction ‘as we commenced with, t.e. to 
examine a so-called transverse section. 

The microscope will show us a figure like that in the 
woodcut (Fig. 3). There are to be seen certain angular 
openings, which are the sections of the long elements 
technically called ¢racheides, shown in elevation in Fig. 4. 
It will be noticed that whereas along some parts of the 
section these openings are large, and as broad in one 
direction as in the other, in other parts of the section the 
openings are much smaller, and considerably elongated in 


Fie 3. 


rays; mz’, the same in 


co-ñr. Jf, a medullary ray; 4 and ¢ show the 


entre breadth of two annual rags, a, autumn wool of an annual ring internal to ó (and therefore older than 4); g, spring wood of an annual 


ring external to ¢ (and therefore yousgger than c). Bordered pits are seen in section on some of the tracheides, 


one direction as compared with the other. The band of 
small openings naturally looks more crowded and there- 
fore darker than the band of larger openings, and it 1s to 
this that the differences in the shading of the annual 
rings in Fig.2 are due. But it is not simply in having 
larger lumina or openings that the dark band of 
tracheides is distinguished from the lighter one: the walls 
of the tracheides are often also relatively thicker, and 
obviously a cubic millimetre of such wood will be denser 
and contain more solid substance than a cubic millimetre 
of wood consisting only of the larger, thin-walled 
tracheides. It 1s equally obvious that a large block of 
wood in which the proportion of these thick-walled 
tracheides with small lumina 1s greater (with reference 
to the bands of thin-walled tracheides) will be closer- 
grained, and heavier, than an equal volume of the wood 
where the thin-walled tracheides with large lumina 
predominate. 





ed about roo umes 


Returning now to the section (Fig. 3), it is to be 
observed that the differences in the zones just referred to 
enable us to distinguish the so-called “annual rings.” 
The generally accepted explanation of this 1s somewhat 
as follows. In the spring-time and early summer, the 
cambium-cells begin to divide, and those on the inner 
side of the cylinder of cambium gradually become con- 
verted into tracheides (excepting at a few points where 
the cells add to the medullary rays), and this change 
occurs at a time when there is (1) very little pressure 
exerted on the inner parts of the trunk by the cortex and 
corky bark, and (2) only comparatively feeble supplies 
are derived from the activity of the leaves and roots, in 
the still cool weather and short days with little sunlight. 
In the late summer, however, when the thickened mass 
of wood is compressed by the tightened jacket of elastic 
bark which it has distended, and the long, hot, bright 
sunny days are causing the numerous leaves and roots to 
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supply abundance of nutriment to the growing cambium- 
cells, it 1s not surprising that these cells cannot extend 
themselves so far in the radial direction (ñe. in a line 
towards the centre of the compressed stem), and that 
their walls are thickened by richer deposits of woody 
material supplied quickly to them. 

Ag the winter approaches, the cambium ceases to be 
active, and it then remains dormant for several months. 
When its cells are awakened to renewed growth and 
division in the following spring, they at once begin to 
form the tracheides with thin walls and large lumina, and 
it is the sharp contrast thus displayed between the newly- 
formed tracheides with thin walls and Jarge lumina, and 
the compressed denser ones on which they suddenly abut, 
that produces the impression of the “annual ring.” 

It is now time to attempt to give some clearer ideas 
of what this “cambium” is, and how its cells become 
developed into tracheides. But first it 15 necessary to 
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point out that each tracheide is a long, more or less 
tubular and prismatic body, with bluntlytapering ends 
and the walls of which have certain peculiar markings and 
depressions on them, as seen in Fig. 4. We cannot here go 
into the important signification and functions of these mark- 
ings and depressions however, since their study would need 
an article to themselves. It must suffice for the present 
to state that the markings have reference to the minute 
structure of the cell-walls, and the depressions are very 
beautiful and complicated pieces of apparatus to facilitate 
and direct the passage of water from the cavity of one 
tracheide to that of another. Now, the cambium is a thin 
cylindrical sheet of cells with vtry delicate walls, each 
cell having the form of a rectangular prism with its ends 
sharpened off like the cutting edge of a carpenter’s chisel: 
this prism is broader in the direction coinciding with the 
plane of the sheet of cambium—~z.¢. in the tangential direc- 


| tion, with reference to the trunk of the tree—than in the 

















Fic. 5. 


Fig. 4 —Asmall block of wood from a aprace-fir, supposed to be magnified about roo tumes, showing elevation and sectional views of the tracheides of the 


autumn (to the right) 


stem., 


Jand spnng wood, and medullary rays (wr 2) running radially between 
Fic. 5.—Portton of cambium ofa fir, showing the development of the young wood tracheides from the cambium-cells. 


etracheides (After Hartig.) 
The arrow points to centre of the 


The cambium-cells at length cease to divide, and the wails become thicker (a), except at certain areas, where the bordered pits are developed 


(band c}. To the right is a medullary my. Highly magnified, and the contents of the cambium-cells gmutted for clearness. 


direction of the radius of the stem ; and the chisel-edge 
must be supposed to run in the direction parallel to 
that of a medullary ray, Ze. radially. From the first, 
each cambial cell contains pte and a nucleus, 
and is capable of being nourished and of growing 
and dividing. It is only at or near the tips of the 
branches, &c., that these cambium-cells are growing 
much in length, however; and in the parts we are 
considering they may be for the most part regarded as 
growing only in the radial direction ; more rarely, and to 
a Sa extent, in the tangential direction also, as the cır- 

erence of the cylinder enlarges. After a cambial 
cell has extended its walls by growth in the radial direction 
to a certain amount, a septum or division wall arises in the 
longitudinal tangential plane, and two cells are thus formed 
in place of one: this process of division may then be 
repeated in each cell, and so the process goes on. This 
is not the place to lay stress on certain facts which 





show that a single layer of cells initiates the division: it 
suffices to point out that by the above process of division 
of the cambial cells there are formed radial rows of cells, 
as indicated in Fig. 5, where the arrow points along a 
radius towards the centre of the stem. It is true such 
radial rows of cells are also developed in smaller numbers 
towards the outside of the cambium cylinder (s.e. to add 
to the cortex), but we are only concerned with the wood, 
and therefore only regard those cells which are developed 
on the inside (z e. towards the centre of the stem). After 
a time the oldest of these cells (z.e. those nearest the centre 
of the stem) cease to divide, and undergo changes of 
another kind. the process of division is still going on in 
the younger ones, however; and so the radial rows are 
being extended by additions of cells at therr outer ends. 
Of course, this is normally proceeding along the whole 
area of the cylindncal sheet of cambium, and therefore 
over the whole of the stem and roots, with their branches. 
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Confining our attention to one of the innermost, oldest 
cells of the cambium, which has ceased dividing (aa 
in Fig. 5), we find that it enlarges somewhat in 
the radial direction, and then its hitherto very thin 
walls become thicker; in fact, the protoplasm in its 
interior absorbs food-materials, and changes them into 
a peculiar substance which it plasters or builds on 
to the inner sides of the cell-wall, so to speak, until the 
wall is much thicker. This thickening process is with- 
held at certain places only—the thin depressions already 
referred to. Two chief changes result now: (1) the whole 
of the living contents of the young wood-cell gradually 
become used up, and eventually disappear without leaving 
any trace; and (2) the thickening substance built on 
to the inside of the walls undergoes changes which convert 
it into true wood-substance—in botanical language, the 
walls become lignified. The cells 6 and ¢ in Fig. 5 
illustrate what is meant. 

During all these changes, which occupy several or even 
many hours or days, according to circumstances, it will be 
observed that the definitive shape of the cell is gradually 
completed, and then alters very little: the prismatic 
cambium-cell has become a prismatic trachelde, with 
thicker, hgnified walls, and containing air and water (with 
minute quantities of mineral substances dissolved in it) 
in place of protoplasm and nutritive substances. It is not 
necessary here to speak of other and more subtle changes 
which cause slight displacements, &c , of these cells. 

If I have succeeded in making the chief points in this 
somewhat complicated process clear, there will be little 
difficulty ın explainmg what occurs in other parts of the 
cambium-cylinder. The cambium-cells which happen to 
stand in the same 1adial row as the cells of a medullary 
ray, simply go on being converted into cells of the medul- 
lary 1ay, instead of into tracheides ; cells which differ from 
the tracheides chiefly in retaining their living contents and 
nutritive materials—z e. substances like starch, proteids, 
sugars, &c., which are used as food by the plant. Again, 
those cells of the cambium which are divided off on the 
outer side of the cylinder (they are always fewer in num- 
ber) are gradually transformed into elements of the cortex, 
and finally enter into the composition of the bark proper. 

Now and again, but much more rarely, a radial row of 
cambial cells which, from their position, it would appear 
should be converted into tracheides of the wood, alter their 
destiny, so to speak, and become the originators of a new 
medullary ray. But I must pass over these and some 
other minor peculiarities, and refer to the illustrations for 
further details. 

If now, instead of a log of deal, or coniferous wood, we 
direct attention to the timber of a dicotyledonous tree, 
such as the oak, ash, beech, chestnut. poplar, &c., 
the differences in detail will not be found very great in 
relation to the broad features here under consideration. 
Turning again to Fig. 1, it would, be possible to select a 
cut log of any of these timbers which presented all the 
sahent characters there exhibited. The bark would 
present external differences in detail—such as in rough- 
ness, colour, thickness, &c.—but ıt could still be described, 
as before, as a more or less corky jacket around the whole 
of the wood: the cut face would show the timber marked 
by more or less numerous and prominent “ annual rings,” 
traversed by smaller or larger medullary rays, radiating 
from the central pith, and passing across the cambium 
to the cortex. oreover, cracks would be apt to form 
on exposure, as before ; the opening occurring along the 
lines of medullary rays—lines of weakness. 

Again, if we cut a segment of the wood, like Fig. 2, the 
chiet features would present themselves as there shown, 
and the hnes of demarcation indicating the annual mngs 
would be found to be due to the sharp contrast between 
the spring wood and the autumn or summer wood, as 
before. 


On closely examining a transverse section of such a 








piece of timber, however, we should find differences 
which at first sight appear profound, but4vhich on reflec- 
tion and comparison turn out to be of mote relative 
significance, from the present point of view, than might be 
ie Sia 

electing a given example, that of the beech for 
instance, the first difference which strikes us (Fig. 6) is a 
number of relatively very large openings on the transverse 
section: these aie the vessels—prtted vessels—long 
tubular structures which are not formed by the cambium 
of the conifers. Between these vessels are much more 
numerous elements with very small lumina and thick 
walls : the latter are the wood-fibres proper, and have to 
be technically distinguished from the apparently somewhat 
similar wood-tracheides of the pines, firs, &c. Here and 
there, scattered in small groups, are certain rows of 
shorter cells, which, however, are not very numerous in 
the beech; they are called wood-parenchyma (Fig. 6, w#.), 
and occur particularly in the vicinity of the vessels. 
































up a 


Fic, 6.~A piece of wood from a dicotyledonous tree (beech), supposed 
to be magnified about 100 times. Afr, a medullary ray ronmng 
across the transverse section: the dark band crossed by this ray 1s the 
autumn wood (a), formed of closely-crowded wood-fibres and des ; 
v, a large vessel in section . others are seen also—they are smaller and 
fewer towards the autumn wood , a’, wood-fibres, of which most of the 
timber is compose d ; wg, wood-parenchyma cells. 


It is beside the purpose here to describe in detail the 
histology of the beech-wood, and reference may be made 
to the figures for further particulars. It may suffice to 
say that all the elements—cells, fibres, and vessels—are 
formed as before by the gradual development of cambium, 


| cells; and the same is true, generally, of the medullary 


rays here that is true of those of the pines and firs, &c. 
Attention is to be directed to the fact, which is here 
again evident, that the line of demarcation between any 
two “ annual rings” 1s due to the sudden apposition of non- 
compressed elements upon closely-packed and apparently 
compressed elements: the latter were formed in the late 
summer, the former inthe spring Moreover, the spring 
wood usually contains more numerous vessels, with larger 
lumina than the autumn wood: 1n this particular case, 
again, the fibres of the autumn wood are darker in 
colour. Itshould be stated, however, that many dicoty- 
ledonous trees show these peculiarities much more clearly 
than the beech; others, again, show them less clearly. 
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Now it is obvious that, other things being equal, the 
spring wood, with its more numerous and larger vessels, 
and its looser tissue generally, will yreld more readily to 
lateral pressure and strains than the denser autumn wood ; 
and the like is’ true of the pines and firs—the closely- 
packed, thick-walled tracheides of the autumn wood furnish 
a firmer and more resistant material than the larger, 
thinner-walled tracheides of the spring wood. To this 
point we shall have to return presently. 

H. MARSHALL WARD. 


(To be continued.) 





- NOTES. 


We deeply regret to announce the death of Prof. Balfour 
Stewait, one of our most emiıment men of science. Last 
Fuday morning he left the Owens College, apparently in his 
usual health and in good spirits, intending to spend the holidays 
at his Irish home. He died on Sunday night. Next week we 
shall have something to say about his character and work, 


THe death of Cail Langer, the well-known Piofessoi of 
Anatomy at the University of Vienna, 1s announced. He was 
in his sixty-eighth year. 


Dr. ARTHUR FARRE, F.R S., died on the 17th inst., in his 
seventy-seventh year. He was elected a Fellow of the Royal 
Society in 1839. 


THE Royal Society has been admitted to the number of those 
public bodies to which is conceded by prescription or otherwise 
the privilege of presenting their addresses to the Sovereign on 
the throne, 


THE Curatorship of the Natural History Department of the 
Science and Art Museum, Dublin, rendered vacant by the resigna- 
tion of Mr. A. G. More, has just been filled by the promotion 
of Dr. R. F. Scharff, who had been one of the assistants in the 
Museum forsome months. Dr. Scharff has already proved him- 
self to be a diligent student of zoology in Edinburgh, where he 
took the degree of Bachelor of Science. In London he studied 
under Prof. Ray Lankester, and worked in the British Museum 
for some time under the Director, Prof. Flower, F R.S., and 
he obtained the degree of Doctor of Philosophy at Heidelberg 
University. 


Mr. Jonn M. THoMson has been appointed to the Chair of 
Chemistry in King’s College, vacant through the death of Prof, 
Bloxam. 


AT the Central Institution, Exhibition Road, South Kensing- 
ron, Dr. A. K. Miller, Demonstiator and Assistant in the 
Chemical Research Laboratory, will deliver, during the spring 
term, a course of ten lectures on the chemistry of ous and fats. 
The course will be delivered on Mondays at 4 p.m., and will 
begin on January 23, 1888. 


THE third annual meeting of the American Association for 
the Advancement of Physical Education was held at Brooklyn 
on November 25. It was well attended. Papers were read by 
Prof. Edward Hitchcock, of Amherst College, who presided ; 
by Prof. E. H. Fallows, of the Adelphi Academy; and by 
Prof. J. W. Seaver, of Yale College. 


Science (December 9, 1887) notes, as a fact which may be of 
interest to Americans, that in England the point of view of those 
who argue in favour of technical education is almost exclusively 
the economic. ‘ But little is heard,” it says, ‘‘of the educa- 
tional nature of manual training.” Speaking of the state of 
things in the United States, Science says:——'‘ There is now, as 
is well known, a very general movement throughout this country 
in favour of what is known as manual traiming in education. 





After much misapprehension and tedious explanation, the lenders 
of this movement have finally managed to makè the educational 
public understand that they advocate manual training mainly for 
its educational value, and only incidentally for the, economic 
benefits which will undoubtedly flow from 1t.” 


Tuk twentieth annual meeting of the K#nsas Academy of 
Science was held in the Capitol Building, Topeka, on October 26, 
27, and 28. Scrence says that there was an excellent attendance 
of members, but that the local attendance was not quite equal to 
that of last year. The papers read, according to Science, were 
unusually valuable. The annual meeting next year will be beldi 
in Wichita, in October. 


Tue tenth general meeting of the German Society of Analy 
tical Chemists was held at Fiankfurt, on November 30, Dri 
Schmitt, of Wiesbaden, was President. 


TuE tenth meeting of the German Geographical Society willl 
be held at Berlin next Easter. In future the meetings will be 
held only once ın two years. 


Firty shocks of earthquake are reported to have occured at 
Silveric, in Dalmatia, on*Novemhe: 29 On the same day, at 
7.30 am, severe shocks occuned at Oran, Mascara, andl 
Rehzante, in Algeria, 


ON the evening of November 21, fiom 8 30pm to about 9, 
aiemarkable luminous phenomenon, viz a broad band of light 
right acioss the sky, was seen throughout the whole of central 
and southern Sweden. It caused much speculation, chiefly om 
account of its luminous immobility. Dr. N. Ekholm, of the 
Upsala Meteorological Observatory, and well known for his» 
researches on the aurora borealis at Spitbergen, has now pro- 
nounced the phenomenon to be a so-called auroral band. Dr. 
Ekholm states that such bands are very uncommon in Sweden, 
but that they are often seen at Spitzbergen’ He saw the 
phenomenon during a jouney from Stockholm to Upsala, at 
8 45 pm, and noted its position, The band ran then fust 
north of the northernmost stais in Onon, through Aldebaran, 
thea alittle south of the Pletades, further through the Ram, and 
then a little north of jthe two southeinmost stars in the square 
of Pegasus He calculates its height above the earth at about 80 
miles, its zenith being perpendicular above the two provinces 
of East and West Gothia. The bands moved from north 
to south at the rate of about 50 metres per second. In Upsala 
it seemed south of the zenith. Dr. V. C. Gyllenskiold made 
similar obseivations at Upsala. Dr. Ekholm invites all who 
may have obseived the phenomenon tò communicate their 
observations to him m the interests of science. 


On the afternoon of November 26, at 4.30, a splendid meteor 
was seen at Laurvik in th? Christiania fjord, It went from east 
to we-t, and apparently low in the houzon. In spite of the 
moonlight its tail was visible for some seconds afterwards. 


ONE morning last week, the Teusfjoid, a little to the north of 
Bergen, on the west coast of Norway, was covered with ice 
three-quarters of an inch thick, as far as the eye could reach. 
Ice, in consequence of the influence of the warmth of the Gul 
Stream, has hitherto been unheard of on the west coast of 
Norway. 


Symons's Monthly Meteorologeal Magazine for December 
contains an investigation of what was reported in the newspapers 
to have been an earthquake-shock in Central England on 
November 20 last. Atthe more western stations the reporter. 
spoke chiefly of noise, and at the eastern ones of earth tremor. 
From evidence collected, it appears that the disturbance, as Mr 
H. G. Fordham pointed out in NATURE last week (p. 151), was 
caused by the explosion of alaige meteor. Further particulars 
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gie requested, especially as to the locality where the meteor 
burst, which sees likely to have been between Thame and 
Abingdon, 


Tue Piht Chart of the North Atlantic Ocean for December 
reports the occurrence of two iteresting phenomena. (1) The 
formation of a very large waterspout on October 6 in latitude 
394° N., longitude 69° W., during a thunder squall. The 
lower end of the spout did not 1each the surface of the ocean, 
Water could be seen rushing down through the centre of the 
funnel and ploughing up the surface of the sea to a height of 
about 50 feet. (2) One of the rare and mexplicable cases of 
globular lightning. On November 12, at midnight, near Cape 
Race, a large ball of fire seemed to rise out of the sea to a 
height of about 50 feet, coming against the wind close up to the 
ship, and then running away to the south-east, lasting altogether 
about five minutes. 


> THE Meteorological Report published for the year 1886 by the 
Suiveyor-General of Ceylon shows that rainfall observations ale 
now taken at eighty-three stations. General observations are 
made at sixteen} stations, The Report contains a map showing 
the mean annual rainfall of the island, and a diagram of the 
mean monthly fall at the principal stations. An important dis- 
cussion of the Ceylon rainfall observations will be found in the 
Quarterly Journal of the Royal Meteorological Society for 
October last. 


THe Russian Government does good service to meteorology 
by publishing observations taken for several hours daily on some 
selected ciuises of 1ts men-of-war. A volume has just been issued 
containing the observations of three such voyages, being Nos, 
52-54 of the series. The information is rendeied more avail- 
able for ready use by the weathe: observations being expressed 
in the international symbols, and by the data being printed on 
one side only, to allow of being cut up and pasted 1n districts as 
required. 


Ir is 1epoited fiom India that, in connection witha plan 
for improving the system of storm-warnings,4new meteoro- 
Wogical statibns are to be opened, on the Coromandel coast, at 
Bunlipatam, Nellore, and Cuddalore, and one on the Burmah 
coast, probably at Tavoy Mr. Elliott, Superintendent of the 
Bengal Meteorological Department, was to leave on an inspec- 
tion tour to visit the coast stations, and to select sites for the 
mew observatories. 


THE Observatory will ın future be edited by Mr. Turner, of 
Greenwich Observatory, and Mı. Common, of Ealing 


A FLORA of Hertfordshire by the late Alfred R. Pryor, 
2dited by Mi. B. Daydon Jackson, with notes on the geology, 
shmate, and rivers of the county, by Mi, John Hopkinson, will 
oe published in a few days by Messrs. Gurney and Jackson, Mr. 
Wan Voorst’s successors. . The boo’ will consist of about 600 
sages with a map. 


THE twenty-thiid annual volume of the Zoological Record will 
ve issued shortly This valuable book of reference, which was 
‘stablished by Mr. Van Voorst, unde: the editorship of Dr, 
Sunther, has been for some years supported by an Associa- 
ion. It is now taken over by the Zoological Society Messrs, 
3urney and Jackson will continue to publish the volumes. 


Messrs, GEORGE PHILIP AND Son have in the press, and 
vill shortly publish, ‘Emin Pasha in Central Africa : Letters 
and Journals,” collected and annotated by Dr, G. Schweinfurth, 
Ər. Ratzel, Dr. G. Hartlaub, and Dr. Felkin The work has 
ween translated from the German by Mrs. Felkin. It 1s slus- 
rated with a portrait, and with two maps specially compiled by 
z. T. Ravenstein. 
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A SIXTH edition of Prof. Alleyne Nicholson’s ‘‘ Introductory 
Text-book of Zoology ” (Blackwood) has just been issued. The 
book is intended for the use of junior students, It has been 
thoroughly revised, and the author explains that the general 
arrangement of ceitain of the larger groups of animals has been 
altered in accordance with the views now most geneially accepted 
by naturalists. Some of the illustrations have been changed, 
and a few new engravings have been added. 

We have received from Mr, F. Enock some “ Autocopyist ” 
pen-and-ink sketches of bodies and parts of msects, together 
with evamples of the prepared mounts of the objects delineated. 
The latter call for no special comment. The drawings, however, 
are exceedingly clear and well printed, scrupulously accurate, 
and highly commendable. The admiration of the beautiful in 
Nature must precede the study of the more useful; and, this 
being so, we can heartily recommend these drawings to the 
legion of microscopical dileltanti, * Mr. Enock 1s practical in his 
work in that he intioduces the Hessian fly, together with a 
sketch of the infected barley. By way of giving the brief . 
notes which accompany the sketches an authouitative au, he 
introduces occasional bibliographical 1eferences. As pertaining 
to the aforenamed pest, an important paper by Prof. Fream, 
read before the Biitish Association this autumn, and duly 
repoited in these pages, may be recommended to Mr. Enock’s 
notice, 

M. Vayssikre, of Marseilles, has begin what promises to be 
an important publication—an atlas of the anatomy of inverte- 
brates. The first quarter of the book has already been issued. 


Messrs. MACMILLAN AND Co will publish early in January 
a revised and extended edition of the well-known ‘ Practical 
Biology ” of Prof. Huxley and Di. H. N. Martin. The work 
of revision has been carried out by Messrs. G. B Howes and 
D. H. Scott, of the Normal School of Science. Besides other 
improvements, including the addition of the Earthworm and the 
Snail in the series of animal, and of Sg:rogyra in the series of 
vegetable, types, the order of the subjects is completely changed. 
Whereagin the onginal edition the lowest forms of life were first 
dealt with, and then the rest in ascending scale, the course is now 
réversed, beginning with the Fiog and proceeding thence to the 
less familar regions of invertebrate organizations until the border- 
land between animals and plants 1s 1eached, and a natural ascent 
can be made to the most complicated vegetable organisms. 
Prof. Huxley explains in the preface to the new edition that 
after two or three years’ trial) of the: road from the simple to 
the complex he became thoroughly convinced that the way from 
the known to the unknown was easier for students, 

AN exhibition embracing every branch of science or manu- 
facture connected with the art of photography will be opened at 
the Crystal Palace in February next. Valuable exhibits have 
already been promised, and there is every reason to believe that 
the collection of pictures and apparatus will be larger than at 
any pievious exhibition, while the classification will be far more 
complete. Medals and certificates will be awarded for com- 
petitive photographic lantern slide entertainments, 

We are informed that the Comittee appointed by the Pari 
Academy of Medicine to investigate the influence of fluorhydric 
acid on tuberculosis has reported very favourably on the subject. 
It seems that the Bacilli of tuberculosis are speedily destroyed 
by minimal proportions of fluorhydric vapours. This fact is an 
umpoitant one for the therapeutics of that very common and fatal 
disease, tuberculosis. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Common Wolf (Canis lupus), European, 
presented by Mr. C. S. Hardy; a Spotted Crake (Porsana 
maruetta), British, presented by Mr. F. W. Proger ; two Golden 
Plovers (Charadrius pluvialis), British, purchased. 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 DECEMBER 25-31. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


2 At Greenwich on December 25 

Sun rises, 8h. 7m. ; souths, rzh, om, 14°98, ; sets, 15h. 53m. : 
right asc. on meridian, 18h. 15‘om.; decl, 23° 24’ S. 
Sidereal Time at Sunset, 22h. 8m. 

Moon (Full on December 30, 8h.) rises, 13h. 3am. ; souths, 
zoh. 3im.; sets, 3h. 4im.*: right asc. on meridian, 
2h, 46°7m.; decl. 10° go’ N. 

Right asc, and dechnation 


Planet. Rises. Souths Sots. on meridian. 

em h m. h m. m o 
Mercury.. 7 5... II O n I4 55.. I7 IH... 23 gs. 
Venus... 4 3.. 851.. 1339 15 32 we 14 32S. 
Mars... 030... 624.. 12:18 .. 12382.. 1545. 
Jupiter... 457... 9 22 13 47... 1§ 36°5 ... 18 28S 
Saturn... 18 29%.. 218 .. 10 7 . $ 3rI ... 19 a3 N 
Uranus.. 116 .. 649... 12 22..13 33... 6 28 
Neptune. 13 47... 21 27.. 5 9” 3436... 17 59N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich). 


din 
angles fram ven 
Dec Star. Mag. Disap. Reap. tex to right for 
inverted image. 
h. m h m. o o 
27... 75 Tauri a.. 6 ... IB 26 ... 19 35 55 274 
27... B.A.C. 1391 .. 5 .. 20 8 near approach 352 — 
ag... 119 Tauri n. Sh .. 2 3 nearapproach 4r — 
2g ... 68 Ononis . 6 .. ¥7 58 near approach 148 — 
31... BAC, 2683 .. 6 ... 18 37 near approach 141 — 
Dec. h. 
26... 8 Mars at greatest distance from the Sun. 
Variable Stars. 
Star. RA Decl 
hm, re hm 
U Cephei ... o 52°3.. 81 16N Dec. 26, 23 24 m 
x» 31,23 3m 
Algol ... . 3 08... 40 31 N » 29, 117 m 
» «631,22 Om 
A Tauri 3 54'4..12 10N 1, 26, 20 39 m 
» 30,19 31 m 
S Tauri 4 23°0 9 42N.... 5, 31, 
¢Gemmomm ... 6 57'4 .. 20 44 N... 4, 30, 2 Om 
R Canis Majoris... 7 14°39. 1611S. 0. 4, 25,21 54 m 
» 27, Liom 
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THE U.S. COMMISSION OF AGRICULTURE. 


s RESOLVED by the Senate and House of Representa- 

tives of the United States of America, in Congress 
assembled, That there be printed 310,000 copies of the Annual 
Report of the Commissioner of Agriculture for the year 1885 ; 


is Report of the Commission of Agriculture, 1885 ° (Washington Govern- 
ment Printing-Office ) 








200,000 for the use of the Members of the House of Repre- 
sentatives, 80,000 for the use of the Members‘@f the Senate, and 
30,0C0 copies for the use of the Department of Agriculture. 

“ Sec, 2, That the sum of 200,000 dollars is hereby appro- 
priated out of money in the Treasury to defray the oest of the 
publication of the said Report.” ` 

If the Bntish Government desires to assist poor languish- 

agriculture, it would be well for it to look across the 
Atlantic Ocean for suggestions as to possible achon, A “Com- 
missioner of Agriculture” and an Annual Report from him is in 
itself enough to arrest attention. The very gilt letters ou the 
back of this volume supply a text upon which a profitable and 
edifying sermon might be preached., The subject-matter of the 
Report, its practical or unpiactical nature, the sort of topics 
handled, and the manner of their handling, all ought to arouse 
curiosity in the minds of those who doubt the utility of Com- 
missions, and prefer /aisses fare to stirring up with the long 
ole. 
p A more scattered flock than the agncultunsts of Great Britain 
it would be difficult to find, Sheep without ashepherd, soldiers 
without a leader, a fleet without sailing orders, are the metaphors 
we should use if ıt were our purpose to portray their present 
condition. It is not so in America, here the interests of 
agriculture are watched by a Department of Agnculture, and 
the splendid Report of the proceedings of this Department serve» 
as a mouth-piece of the whole agricultural community, and exer- 
cises the functions of a heart in keeping up a healthy circulation 
of knowledge and a brain in receiving impressions from all parts 
of the body agricultural. No wave of pleasurable sensation aris- 
ing from salubnty of climate or rise of values but causes a smiling 
paragraph. No twinge of pam caused by insect attack or disease 
but 1s at once chronicled and investigated in this excellent 
Department. The cost is all defrayed by the Government, who 
are not afraid to spend 200,000 dollars on the mere publication 
of the Report. hether the Report ıs worth the immense sums 
of money that its material with the large staff of persons em- 
ployed in collecting the same must have cost is a question of 
much importance, and not altogether easy to answer, One 
thing, however, we may be certain of: that if it pays the 
American Government to undertake the investigation of problems 
connected with the productive powers of Nature, still more would 
it pay us with our complicated agriculture and extensive system 
of cultivation. It might be said in extenuation of our supineness 
with regard to agricultural science that we have an Agricultural 
Department of the Privy Council. So far as this Department 
may prove a nucleus for further expansion it is goad, but we 
cannot conceal from ourselves the narrowness of the scope of our 
Agnicultural Depaitment as compared with the breadth of tbe 
aims and objects of the Amencan Agncnitmal Department. The 
energies of our Department are chiefly devoted to what is 
included ın the Report before us as the’ Bureau of Animal 
Industry, but with this gieat difference : the English Agricultural 
Department deals chiefly with inspecting and regulating the 
ports of debarkation, reporting on outbreaks, and proclaiming 
infected districts. It is intimately connected with and assisted 
by the police. The American Bureau of Animal Industry 
deals in rules and iegulations for the suppression and extirpation 
of contagious diseases, but in addition spends large sums upon 
mvestigations into the natyre, causes, and remedies of diseases 
Its Reports are replete with information as to liquid cultures of 
the Bacterium of swine fever and other diseases. The American 
Government have not only set themselves the task of preventing 
the spread of disease, but are doing excellent work in tracking 
diseases of all sorts to their source, with a fair and improving 
prospect of being able to stop their devastations at the fountain- 
ead. Not only is this the case with regard to the diseases of 
animals, but also of plants, under the sections respectively headed 
‘* Report of the Botamst” and ‘Report of the Microscopist ” 

Before endeavouring to lay before the readers of NATURE ay 
of the facts recorded ın this deeply interesting volume, I wi 
mention the various sections under which information is collected 
and investigations me prosecuted, feeling confident that by so 
doing I shall show the many sides from which agriculture obtains 
direct assistance from the progress of pure science. First in order 
stands the Report of the Superintendent of Gardens and Grounds, 
containing valuable information upon mildews and blights, the 
peach-leaf blister, cracking of pears, and the potato-disease, 
Next comes the Report of the Chief of the Seed Division, deal- 
ing with crossing and hybridization, the production of new 
varieties of wheat by cross-fecundation, improvement by selec- 
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tion and cultivation, vitality of seeds, germination of seeds, 
and changing seed. The Report of the Botamit consists in an 
illustrated descriptive list of ceitain economic plants, and a 
chapter upon the fungous diseases of plants. Next comes the 
Repoit of*the Microscopist, dealmg with textile fibres, para- 
sites of domestic fowls, crystals of fats—~butter, beef, and lard 
beautifully illustfated with coloured plates, and highly inter- 
esting m connection with the adulteration of butter. I must 
content myself with a mere enumeiation of the Reports of the 
Chemist, the Chief of Division of Forestry, the Entomologist, 
the Statistician, the Chief of the Bureau of Animal Industry, 
a Report on wheat-culture in India, and track-farming, “ or 
the growing at the South, exclusively for the Northern markets, 
as a distinct business, of all (or a selection of) such frut and 
vegetables as would be likely to arrive at their destination in 
good condition ” 

Before concluding this first notice, I must mention the fine 
manner in which the work 1s illustrated by tables, diagrams, 
maps, engra¥ings, and coloured plates. The illustrations of 
fat-crystals have been already mentioned. Other illustrations 
are a delicately-tinted and beautifully-drawn collection of twelve 
edible mushrooms common in the United States; a coloured 
picture of the transformation of Cicada septemdecim, taking place 
in every stage, on a leafy branch of oak ; and splendidly-executed 
coloured plates illustrative of verminous bronchitis and of 
ulcerated caecum in the Section of Animal Industries. 

To an Englishman, probably the most interesting portion of 
the book will be the Report of the Statistician, with its tables 
of expottsi and imports, area, and productive power of the 
United States. The control which the States exercise over the 
wheat trade of the would 1s indicated by a diagram showing 
that, as the yield per acre of the States rises, the prices of wheat 
all over the world fall; and as the average yield diminishes the 
prices rise. This correspondence between yield and price is 
even more precise in the case of oats and maize than in the case 
of wheat, because, as the Statistician remarks, “we make our 
own prices for corn and oats, while Liverpool has much to do 
with the price of wheat.” 

A very striking dingram, which cannot fail to be of deep 
interest to those who feel themselves cramped for room in over- 
ciowded England, is one showing the proportion of forests, 
farms, and unimproved or waste lands in the United States. The 
vast and almost appalling extent of the first and last sections 
shows the inexhaustible resources of the country. In Texas, 
California, Dakota, Montana, New Mexico, Arizona, Nevada, 
Colorado, Wyoming, Oregon, Idaho, Utah, Kansas, Minnesota, 
Nebraska, and even Washington, the amount of cultivated or 
farmed land ıs quite insignificant compared with the vast tracts 
of forest and of unreclaimed land. One cannot but reflect upon 
the fact that a country so wealthy inthe raw material of the soil 
should yet find it advisable to spend money lavishly upon scien- 
tific investigation of agricultural difficulties, while England, with 
her restricted area and dense population, should allow her agri- 
culture to drift, as though its welfare were of no importance, or 
its downfall no cause of anxiety. JoHN WRIGHTSON. 





WEIGHTS AND MEASURES. 


e 

THE Annual Report of the Standards Department of the 
Board of Trade on its proceedings and business during the 
ast year has been recently issued. It would appear that the 
epartment has of late been pressingly engaged on ordinary 
work under the several Acts of Parliament which govern its 
proceedings, but there are some matters of scientific interest 

referred to in the Report to which we might invite attention. 

Standaids of various kinds, for determining capacity, length, 
weight, and volume, continue to be verified for oficial purposes, 
or for private use m aid of scientific research or otherwise, with- 
out fee or any charge. 

Further representations have been made as to the want of a 
standard hydrometer, accurately adjusted to the legal units of 
weight and measure in force in this country, for determining the 
specific gravities of liquids heavier than alcohol. 

The sanction of the Treasury has been obtained to the pur- 
chase, at an estimated cost of £1000, of copies of the new metric 
standards of length and weight, which are being prepared at 
Panis, under the directions of the Comité International des Poids 
et Mesues. 

An‘exhaustive series of comparisons of the geodetic standards 
of New South Wales with those of the Board of Trade and 








the Ordnance Survey has been made by Mr. H.’C. Russell, 
Government Astronomer, Sydney, and Mr. H. J. Chaney, of 
the Standards Department ; of which comparisons a separate 
Report has been prepared. 

In a memorandum on the accurate definition of metrological 
units, which is attached to the Report, it is pointed out, with 
regaid to metric units, that the relation of the metric unit of 
weight, the kilogiamme, to the metric units of length and capacity 
is not based ona natural constant, as is generally taught. Ifthe 
kilogramme prototype were lost, for instance, it would not be 
restored by 1eference to the weight of water contained in the 
cubic-decimetre. The latest experiments have shown that the 
cubie-decimetre of distilled water (¢ = 4° C.) weighs, under given 
conditions, nearly 100 milligrammes less than a true kilogramme 
weighs. Hence the value of the unit of capacity, the litre, 
depends on the kilogramme weight, and not on the metre measure. 
There 1s de facto, it is stated, no more scientific relation between 
the metric unit of weight, the kilo me, and the metric units of 
length and capacity, the metre and litre, than there is between 
the present conventional metre and the ori natural standard 
of one ten-millionth part of the Paris meridian. 

It is curious to note, session after session, how large an 
amount of purely technical work continues to be added to the 
ordinary duties of local officers such as inspectors of weights 
and measures, inspectors of gas, inspectors of petroleum, &c, 
During the past year we notice, for instance, that the Legislature 
has, amongst other things, made it necessary for all weighing- 
machines used at mines in determining colliers’ wages, as well as 
machines used in weighing cattle to be examined and tested by 
the local inspectors, many of whom are simply constabulary 
officers Now the testing of a compound lever weighing- 
machine requires some special knowledge, but many of the 
officers have, it would appear, no technical qualification whatever 
for such duty. Hence the duties imposed by the Legislature 
are in many districts carried out in an indifferent and per- 
functory manner; and another practical instance is afforded of 
the necessity for increased technical education of that class from 
which the above local officers are drawn, Without requiring, 
as in Germany, that every such local officer—as an inspector 
of weighing-machines—should pass a technical exammation, 1t 
would certainly appear to be desirable before such officer is 
appointed that the Focal authorities (as the County Justices and 

‘own Councils) should see that he has had some proper scientific 
taning. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxFoRD.—~-The term has been very uneventful so far as the 
Natural Science School is concerned. There has been no new 
departure in scientific education, and no important conflict with 
the rest of the University. The most satisfactory feature of the 
term is the granting of £1200 to be expended during the next 
three years on the Pitt-Rivers Anthropological Museum. The 
collection has been enriched by the transference of a quantity of 
valuable objects from the Ashmolean Museum, and by private 
gifts ; the arrangement and cataloguing of the whole collection 
18 proceeding steadily under the superintendence of Mr. Balfour 
of Trinity. 

Unfoitunately Prof. Moseley’s continued illness has made it 
necessary for him to apply for prolonged leave of absence. Dr. 
S. J. Hickson, Downing College, Cambridge, will act as his 
deputy next term. 

e Millard Laboratory for Experimental Mechanics at 
Trinity is to be enlarged during the vacation by the addition of 
a lecture-room and drawing-room, which formed part of Mr. 
Bosanquet’s Laboratory at St. John’s. 


CAMBRIDGE.—At the annual election of candidates not yet in 
residence, the following awards were made :— 

Foundation Scholarships: H. H. Hough (480, in Mathe- 
matics), St. Paul’s School; A. G. Pickford (460, in Mathe- 
matics and Physics), the Owens College, Manchester; E. F. 
Gedye (450, in Mathematics), Leys School, Cambridge. Minor 
Scholarships: F. A. Leete (450, in Mathematics), Welling- 
borough School ; C. Robertson (£50, in Mathematics), Norwich 
Schoo Exhibitions: E. W. MacBride (450, in Natural 
Science), Queen’s College, Belfast; V. M. Turnbull (£33 6s. 8d., 
in Mathematics), St. Bee’s School. Sizarships: A. W. Cuff, 
in Natural Science; R. E. Baker, in Natural Science ; W. N. 
Maw and G., F. J. Rosenberg, in Mathematics. 
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* SCIENTIFIC SERIALS. 


THE Quarterly Journal of Microscopical Science for November 
1887 (volume xxvii, part 2) contains the following papers :— 
On the development of Peripatus nove-sealandia, by Lilian 
Sheldon, Bathurst Student, Newnham College, Cambridge. 
(Plates 12 to 16.) The ripe ova me lage when compared to 
those of P, capensis or P. edwardsii, measuring about 1'5 mm. 
in their long axis ; this size seems due to the enormous amount 
of food-yolk with which the eggs are charged ; the segmentation 
is on the centrolecithal type ; the protoplasm 1s in the form of a 
reticulum; there are no traces of cell outlines. The various 
stages, from a want of material, were not in all cases noted, 
but the authoress with great ability tiaces many stages of the 
development of the embryo, until that ın which the food 
material is completely absorbed, so that the embryo hes just 
within the vitellane membiane and egg shell. We trust that 
she will continue her investigations as fresh specimens are 
obtained, until she is enabled to write the whole life-history of 
this very interesting fo1m.—-On some points in the anatomy of 
Polychseta, by J. T. Cunningham, (Plates 17 to 19.) This 
paper gives the results of some investigations into certain Poly- 
cheete stiuctues ; on the nephridia and gonads, with a criticism 
of Cosmovicr’s paper on the ‘‘Glandes genitales et Organes 
segmentaires des Annelides Polychetes” ; on the caidiac body, 
and on the neural canals.—On Temnocephala, an aberrant mono- 
genetic Trematode, by William A. Haswell. (Plates 20 to 22.) 
Four species were found ; one, Temu. nove-sealandia, found on 
Paranephrops setosus, from rivers of New Zealand; a second, 
Teun, minor, on Astacopsis bicarinaius, from streams of New 
South Wales; athnd, Zemin. quadricornis, on Astacopses frank- 
linn, from .orthern rivers of Tasmania; and a fouth, Zee. 
fascrata, on Astacopsis serratus, streams of New South Wales. 
Diagnoses of these species are not given, but 1t 1s possible to dis- 
tinguish them by the comparative details given of their structure ; 
they seem to differ from the type species of the genus, T. 
chilensis, Gay ; and Wood-Mason 1s plobably wiong in think- 
ing that this latter species is to be found m New Zealand. 
When undisturbed, the Temnocephala adhere to the surface of 
the crayfish by means of a sucker.—Notes on Echinoderm 
morphology, No xi. + on the development of the apical plates 
in Amphiura sguamata, by Dr. P. Herbert Carpenter, F.R.S. 





SOCIETIES AND ACADEMIES. 
LONDON, 


Royal Society, December 8,-—-‘‘The Post-embryonic 
Development of Julus terrestris.” By F. G. Heathcote, M.A. 
Communicated by Adam Sedgwick, F.R.S. 

With regard to the development of the coelom and generative 
organs, I have obtained the following results. The somites 
divide into two parts, as described for S/rongylosoma by Metsch- 
nikoff, one pait remaining in the body and the other part 
projecting into the legs, The cavities in these two parts 
together constitute the coeelom. The part within the legs breaks 
up and the cells give rise to muscles. The part within the body 

dorsalwards along the thin sheet of mesoblast which 
unites it to its fellow of the other side, so that the two vesicle- 
hike pairts meet above the nerve-cord in the middle line, They 
join so as to form a single tube, the generative tube. The 
young ova, as well as the follicle cells surrounding them, are 
formed by cells proliferated from the walls of this generative 
tube. The body parts of the somites of the antennæ and man- 
dibles break up and disappear, but those of the third pair of 
appendages give rise to the pair of salivary glands. There are 
two priis of somites to each double segment. 

In the development of the nerve-system, I find that there are 
tvo cerebral grooves formed as in Peripatus. They disappear 
eaily in the development, The ventral nerve-system, which at 
first consists of two separate cords united by a thin median part, 
undergoes a process of concentration which results ın the pre- 
sence of a single stout cord showing slight traces of its former 
double condition, 

The heart is formed from mesoblast cells in the body-cavity. 
These cells, which were directly derived from the hypoblast in 
the early stages of development, form a network in the body- 
cavity. The heart is the result of a joining together of the 
meshes of this network, and thus is formed by the confluence of 











a series of spaces in the mesoblast, and has 
the development of the ccelom. 

The body-cavity 1s a series of spaces between the gut and the 
body-wall, and 1s divided up by the mesoblast cells already 
referred to, It is distinct fom the ccelomic cavifles of the 
somites, and is therefore a pseudoccele. ~ 

The eye-spots are all formed in the same manner. The hypo- 
dermis thickens, and a cavity appears within it bounded by 
pigment. This cavity becomes a distinct vesicle. The front 
wall of the vesicle becomes very thin and furnishes the lens, 
while the cells of the back (i.e. most internal) wall and sides 
become elongated and form the retinal elements of the eye. 
The nuclei of the front wall become very faint and finally 
disappear. k 

The most striking feature of the development is the reduction 
of the ventral part of the young animal and the increase of the 
dorsal. In the just hatched animal the ventral region 1s nearly 
as luge as the doisal, and the legs aie wide apart, having a 
distinct space between them As development progresses the 
dorsal 1egion 1s increased, while the ventral 1s contracted till the 
bases of the legs are close together. The corresponding concen- 
tration of the nerve-cord I have aleady mentioned. Ina paper 
on Luphoberia, a Carboniferous Myriapod, Mr. Scudder points 
out that one of the piincipal points in which the genus differs 
from existing Dxplopoda ıs the development of the ventral 
region. The relations of the dorsal and ventral regions of the 
body of the Zuphoderia correspond exactly to the condition of 
the young Julus. 

With regad to the double segments of Julus, Newport held 
that each double segment corresponded to two segments ongin- 
aiy distinct which had fused together ; subsequent writers have 
held that each double segment is a single segment which 
has developed a second pair of legs. Now considering the 
double segments with 1egard to the development as well as to 
the adult condition, we see that the mesoblastic segmentation is 
double, so are the tiacheal, the nervous, and circulatory systems. 
The only part of these double segments which is single 1s the 
dorsal plate with its stink glands which arise as invaginations init ; 
this dorsal plate being so enlarged as to form a complete ring round 
the body of the adult. Looking at the palsontology, we find 
that in the Archipolypoda, a family including the Archidesmidee, 
Euphoberide, and Archijulide, the dorsal plate did show 
distinct traces of a division. Therefore I think that each double 

ent represents two complete segments, the dorsal plates of 
which have fused together to make one plate. 


Zoological Society, December 6.—Piof. W. H. Flower, 
F.R.S, President, in the chair.—Mr. Howard Saunders 
exhibited (on behalf of the Rev. II. A. Macpherson) a specimen 
of the Isabelline Chat (Saxicola isabellina) shot ın Cumber- 
land, being the first recorded occurrence of this species in 
Great Britain.—Piof, Bell exhibited and made remarks on 
specimens of the tegumentary glands from the head of 
the Rocky Mountain Goat (Haplocerus monianus),—A com- 
munication was read from Prof. H. H. Guiglioli and Count 
T. Salvadori, containing notes on the fauna of Corea and 
the adjoining coast of Manchuria. The notes were founded on 
a large collection, principally of Vertebrates, made by order of 
H.R.H. Prince Thomas of Savoy, Duke of Genoa, whilst he 
was in command of the Pettor Pisani, on a voyage round the 
world, 1878-81. The collection was stated to be now deposited 
in the Royal Zoological Museum at Florence —A communication 
was read from M. L. Taczanowski, containing a hst of birds 
collected in Corea by M. J. Kalinowski between September 
1885 and March 1887. A Woodpecker in the collection was 
considered to be new to science, and named T’riponax 
halinowskul,—Piof. W. H. Flower read a paper on the Pygmy 
Hippopotamus of Liberia (Aippoporadius libertensis), and its 
claims to distinct generic ank. The specimen of this animal 
in the National Collection possessed two incisor teeth on one 
side of the lower jaw, This and other considerations induced 
the author to question the advisability of separating it generically 
from Aippopotamus.— Mr. Francis Day, communicated a paper 
by Mr. J. Donglas-Ogilby, of the Australan Museum, Sydney, 
on a new genus and species of Australian Mughdæ, which 
he proposed to designate Zrachystoma multidens.—Mr. Daye 
also read a second paper hy Mr. Ogilby, giving the descriplior 
of a new genus of Peicidæ based on Saintes taken in the Gulf, 
of St. Vincent, South Australia, which the author proposed tc 
describe as Chthamalopteryx melbournensis,—A communicatior 
was read from Dr. M, Menzbier, of Moscow, describing a thirc 
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species of Caucasian. Wild Goat This he proposed to call 
Capra severtsout, eeing the C, caucasica of Dinnik, but not of 
Guldenstaedt.—Mr. Blanford read some critical notes on the 
nomenclature of Indian Mammals, in which he treated of 
Af icacus fegox, Shaw (£1 silenus, auct., ne Linn ), Af, aus, Cuy. 
(Af, cynomolgus, auct., nec Linn.), M. rhesus, Presbytes thersties 
Blyth, Semnopiihecys chrysoguster, Fels bengalensis, F. je dons, 
Herpestes mungo (H. griseus, auct., nec Geoffr ), Vulpes vulgaris, 
V., alopex, and the genera Putorius, ATustela, Xantharpyia, 
Cynonyeteris, Hipposiderus, and Phyllorhina, 


Geological Society, December 7 —Prof. J. W. Judd, 
F.R.S , President, in the chur. —The following communications 
were read:—A letter fiom H.M. Secretary of State for the 
Colonies, inclosing an account of recent discoveries of gold in 
the Transvaal.—On the age of the altered limestone of Strath, 
Skye, by Dr. Archibald Geikie, F,R.S. The 1emarkable 
alteration of the limestone of Strath into a white saccharoid 
marble, first described by Macculloch, has hitherto been re- 
gaided as an instance of contact metamorphism in a rock of 
Liassicage. The various writers who have described the geology 
of the district have followed Macculloch in classing the whole of 
the ordinary and altered limestone with the Secondary series of 
the Inner Hebiides. The author, however, saw reason in 1861 
to suspect that some part of the limestone must be of the age of 
the Duress Limestone of Sutherland—that is, Lower Suurian ; 
and he expressed this suspicion in a joint paper by the late Sir 
R. I. Murchison and himself, published in the eighteenth volume 
of the Quarterly Journal of the Somety. He has recently returned 
to the subject, and now offers lithological, stratigraphical, and 

aleeontological evidence that the altered limestone is not Lias, 
ut Lower Silurian. In lthological. characters the limestone, 
where not immediately affected by the intrusion of the eruptive 
rocks, closely iesembles the well-known lmestones of the west 
of Sutheiland and Rosshire. It is not more altered than 
Palzozoic limestones usually are It contains abundant black 
chert concretions and nodules, which project from the weathered 
surfaces of the rock exactly as they do at Duiness. These 
cheits do not occur in any of the undoubted Lias limestones of 
the shore-sections. The limestone lies in beds, which, however, 
are not nearly so distinct as those of the Lias, and have none of 
the interstratifications of daik sandy shale, so conspicuous in 
the true Liassic series. The stiatigiaphy of the altered hme- 
stone likewise marks it off from the Lias. There appears to be 
a lowe: group of dark limestones full of black cheits, and a 
higher gioup of white limestones with little or no chert, which 
may be compared with the two lower gioups of the Durness 
Limestone. A further point of connection between the 1ocks of 
the two localities is the occurrence of white quartzite 1n associa- 
tion with the limestone at several places m Strath, and of 
representatives of the well-known ‘‘fucoid beds” at Ord, in 
Sleat These latter strata form a persistent band between the 
base of the limestone and the top of the quartzite, which may be 
traced all the way from the extreme north of Sutherland south- 
ward into Skye. Paleontological evidence confirms and com- 
pletes the proof that the limes’one is of Lower Silurian age. 
‘Ihe autho: has obtained from the limestone of Ben Suardal, 
near Broadford, a number of fossils which are specifically 
identical with those in the Duness Limestone, and so closely 
resemble them in lithological aspect that the whole might be 
believed to have come from the same crag. Among the fossils 
are species of Cyclonema, Muichisonia, Machnea, Orthoceras, 
and Piloceras. The relations of the limestones containing these 
fossils to the other rocks were traced by the author. He showed 
that the Lias rests upon the Silmian limestone with a strong un- 
conformabihty, and contains at its base a coarse breccia or 
conglomerate, chiefly composed of pieces of Silurian limestone, 
with fragments of chert and quartzite The metamorphism for 
which Strath has been so long noted is confined to the Silurian 
limestone, and has been produced by the mtiusion of large 
bosses of granophyre -(Macculloch’s “‘syenite”) belonging to 
the younger, or Tertiary series of igneous rocks. Alter the 
reading of the paper some remarks were made by Mr. Etheridge, 
Dr. Hicks, Mr. Marr, Dr Hinde, and Mr. Baue:man. 
thanking the Fellows for the reception they had given to his 


paper, 


Scotland wéuld, he hoped, be presented to the Society easly 
next gregn the discovery of Trilobites in the Upper Green 
(Cambri 


In | 


r. Geikie said that a preliminary sketch of the results of | 
the recent work of the Geological Survey in the north-west of ; 
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North Wales, by Dr. Hemy Woodward, F.R.S.q-On Theco- 
spondylus damesi, ‘Seeley, with some remarks on the classifica- 
tion of the Dimosaurta, by Prof. H. G, Seeley, F.R.S. 


Entomological Society, December 7.—Dr. David Shaip, 
President, in the chair.—Mr. Jenner-Weir exhibited, and made 
remarks on, twelve specimens of Cicadetta hematowdes, collected 
last summer in the New Forest by Mr. C. Gulhver.—Mr, 
McLachlan exhibited a specimen of Pterostichus madidus, F., 
which he had recently found in a potato. It seemed question- 
able whether the beetle had been bred in the cavity or had 
entered ıt for piedaceous purposes. Mr. Theodore Wood, Mr, 
Karby, and Mr. Heibeit Cox took part in the discussion.—Mr, 
McLachlan also exhibited two specimens of aspecies of Tricho- 
ptera—Neuroma clathrata, Kol —which occurred arely in Burnt 
Wood, Staffordshire, and elsewhere in the Midlands. On in- 
quiry he was informed that the two specimens exhibited had 
been found in the Tottenham Maishes.—Mr. Porritt exhibited 
a series of Cidaria russala, from Yorkshire, the Isle of Man, 
the Hebrides, and the south of England. The specimens fiom 
the two first-named localities were almost black.—Mr. Verrall 
exhibited a specimen of Afycetea hirta, Marsh., which was 
found devouring a champagne-cork. The Rev. Canon Fowler 
remarked that ceitain Crygtophag: had the same habit. The 
discussion was continued by Mr. McLachlan, Mr, Jenner-Weir, 
and Di. Shaip —Canon Fowler exhibited specimens of Acro- 
nycia alni and Letocampa dictea, which came to the electe 
light on Lincoln Cathedral durmg the Jubilee illuminations, 

eralso exhibited a specimen of Harpalus melancholicus, De}. 
—Mr. Bulups exhibited, for Mr. Bignell, an interesting collec- 
tion of British oak-galls He also exhibited the cocoon and 
pupa case of a South American moth, from which he had bed 
140 specimens of a species of Ichneumonide,—Mr. O., Janson 
exhibited, for Mr. C. B. Mitford, a collection of Lepidoptera 
from Sierra Leone,—-Mr. White exhibited a curious structure 
formed by white ants at Akyab.—Mr. Waterhouse exhibited, at 
seiies of diagrams of the wings of insects, and read notes of 
observations on the homologies of the verns—a subject to which 
he had given especial attention for some time past. Mr. Cham- 
pion, Mr. Veriall, Mr. McLachlan, Dr. Sharp, and Mr. Poulton 
took pat in the discussion which ensued.—Mr. G. T. Baker 
contiibuted descriptions of new species of Lepidoptera from 
Algiers.—Mr. Geivase F. Mathew communicated a paper en- 
titled ‘*Life-histones of Rhopalocera from the Australian 
Region.” The paper was accompanied by elaborate coloured 
chawings of the perfect insects, their larve and pupæ.—Mr. 
F. Mernfield read a report of progress in pedigree moth- 
breeding, with observations on incidental points Mr. Francis 
Galton alluded to the close ‘attention Mr. Merrifield had given 
to the subyect, and complimented him on the neatness, ingenuity, 
and skill with which his experiments had been -conducted, and 
on the results he had obtained therefrom Mr. Poulton, Dr. 
Sharp, Prof. Meldola, and others continued the discussion, 


Chemical Society, December 1 —Mr. William Crookes, 
F.R.S., President, in the chair.—The following papers were 
read :—The alleged exi-tence of a second nitroethane, by W. R, 
Dunstan and T S Dymond.—An extension of Mendeléeff’s 
theory of solution to the discussion of the electrical conductivity 
of aqueous solutions, hy Holland Crompton.—Note on electro- 
lytic conduction and on evidence of a change ın the constitution 
of water, by Henry E. Armstrong.—Bismuth iodide and bismuth 
fluoride, by B. S Gott and M. M. Pattison Muir.—The action 
of hyd 
and tr omicek.—Note on the constitution of mairogallol, by 
C. S S. Webster. 


” 


PARIS, To a 


Academy of Sciences, December 12 —M. Janssen in“the 
chair —On the law of errors of observation, by M. J. Bertrand. 
Two propositions are affirmed : first, that, 1f a given magnitude 
be repeatedly measured, and the measures grouped by twos in 
haphazard oidei, by selecting in each group the greatest of the 
two e1rors committed the relation of the mean of the squares 
of these greatest errors to the mean of the squares of all the 


2 
enors will converge towards the value 1 +=» when-the number 


of essays mereases indefinitely; second, if«the measures be 


rian) Slates of the Penrhyn Quaity, Bethesda, near Bangor, i similarly giouped in threes, the mean of the squaies of the 


en sulphide on aisenic acid, by B.. Branner, 'Ph,D.} . 
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greatest errors in each group divided by the mean of the squares 
of all the errors has for probable value 1 + 23 , and ap- 
x 


proaches indefinitely towards this value according as the number 
of essays is ıncıeased.—Comparison of the various systems of 
electiic synchronization for astronomical clocks, by M. C. Wolf. 
‘These remarks are made in reference to M. Cornu’s recent com- 
munication on a new process of eynchromizing uume-pieces. The 
various systems hitherto employed for this purpose are passed in 
review, and their respective merits and defects are studied with 
exclusive reference to their suitability for employment for syn- 
chronizing time in observatories, towns, &c —On the various 
modes of explosive aecompoainon of picric acid and the nitric 
compounds, by M. Berthelot. This inquiry, in-tituted in conse- 
quence of the doubts recently raised regarding the property of 
picric acid to explode by heating alone, throws much light on the 
various modes of decomposition of the nitric compounds properly 
so called, showing how these various modes depend on the initial 
temperature of the decomposition, —Remarks ın connection with 
the presentation of a work entitled ‘‘Collection des anciens 
Alchimistes Grecs,” by M. Berthelot. This ‘‘ Collection,” just 
issued by M. Berthelot with the co-operation of the Greek 
scholar, M. Ch. E. Ruelle, embodies much mformation regard- 
ing the origin of alchemy, the precursor of the modern science of 
chemistry. Compiled trom unedited Greek manuscripts scat- 
tered over the public hbranes of Europe, it comprises about 400 
pages of Greek texts dating from the Alexandrine and Byzantine 
periods, and mostly anterior to the wiiters who stimulated 
chemical studies in the West. Amongst the treatises here for 
the first time edited are those of the pseudo-Democritus, of 
Synesius, and Olympiodorus, with French translation, copious 
notes and commentaries. In the introduction of 300 pages is 
embodied much information on the mystic relations of metals and 
planets, on the spheres of astrologists, on the old chemical 
signs and notations here reproduced by the photogravure process, 
the whole forming a sequel to the authors work ‘‘Sur les 
Ongines de |’Alchimie,” presented to the Academy two years 
ago.—-On the applicátion of photogiaphy to meteorology, by M. 
J. Janssen. ese remarks are made im connection with the 
presentation of a series of large photographs which were taken 
on the Pic du Midi last October with a view to recording 
meteorological phenomena by the photographic process. The 
series comprises four views of the section of the Pyrenees 
within the honzon of the Peak at sunrise just before the 
solar rays have affected the almost continuous mass of clouds 
stretching from the Atlantic to the eastern part of the 
Pyrenees, fillung all the valleys and enshrouding all but the 
highest summits of the range. Other photographs exhibit 
these clouds when acted on by the early iays of the 
luminary, and converted into the semblance of a storm-tossed 
sea, Images were also taken of the remarkable effects ob-erved 
at sunset, ‘and the satisfactory results of this first essay made it 
evident that photography may be applied with great advantage 
to the study of atmospheric phenomena.—Researches on the 
theory of the figure of the planets, by M. O. Callandreau. These 
researches, forming a second contribution to the study of the 
planets, are devoted more especially to the larger members of the 
solar system, in which the extent of flattening of the poles is an 
element which cannot be neglected in the general calculation. — 
On the compressibility of the solution of ethylamine in water, by 
M. F. Isambert. The expermments here described confirm the 
conclusions already arrived at by the author, showing that the 
aqueous solutions of the ammontacal bases must be regarded as 
true chemical combinations, more or less dissociated, and dis- 
solved in an excess of water.—On the geographical distribution 
of the Actiniz inhabiting the French Mediterranean waters, by 
M. P. Fischer. A hst is given of the thirty-three species 
already determined on the south coast of France. Of these 
sixteen are found also on the French Atlantic coast, which com- 
prises twenty four species not yet discovered in the Mediter- 
ranean, The northern limits of the French species have been 
clearly determined, but not so the southern, several forms occur- 
ring also in the Red Sea, and on the North and West African 
seaboards, 
STOCKHOLM. 
Royal Academy of Sciences, December 14.—Consider- 


ations on some theories of atmospheric electricity, by Prof. 
Edlund —On the displacement of the shore line along the coasts 


of Sweden, by Dr. L. Holmstrom.—An account of the cosmo- | 





logical theory of Mr. Norman Lockyer, agd of the views of 
Nordenskiold on the subject, by Prof. Baron Nordenskiold. 
—On post Glacial deposits containing Ancylus fiunatilis, by 
H. Munthe.—On Rudus coryhfolius, Arrh., and Ripus piin 
osus, Arrh,, their nomenclature and value as species, by Dr. L. 
M. Neuman. -—On the hyperborean fir, Pinus silvestris, L., 
b. lapponica, by Hr. Th. Ortenbladt.—On khe development of 
the primary bundles of vessels of the Monocotyledons, by Miss 
S. Andersson.—On oystei-culture ın Bohus, by Count Ehrens- 
vord,—-On mutations in the coefficient of elasticity of the metals 
1n consequence of the transmission of a galvanic current, by Dr. 
Mebius.—-On conduction of electiicity between flames and 
points, by K. Asperén.—On the iffluence of temperature on 
the exponent of refraction and the density of rock-salt, by Miss 
N. Lagerboig.—On a recent form of the Echinoconide, by 
Prof. S. Lovee On the forms of the fruit of Trapa natans, L., 
which formerly existed in Sweden, by Prof. Nathorst.—On the 
morphology and development of the Pantopoda, by Dr. G. 
Adierz.—-Contribution to the knowledge of the carbon-hydrates, 
by Drs. C. Johansson and Ekstrand.—On the action of fuming 
sulphuric acid on a-naphthalin combined with carbon-hydratic 
acid, by R. Manzelius.—On the action of sulphuric ‘acid on 
a-nitro-naphthalin, by W. Palmer.—Analytical researches on 
the air near the fortress of Waxholm, ın October 1885, by Dr. 
A. E, Selander.—On systems of coincidence of common alge- 
braic differential eqnations, by Dr. J. Molle:.—-On some alge- 
braic analogies conducting to elliptic integrals, by Dr. A. M. 
Johansson. —The conditions for an algebraic analogy, 


t r 
yaa) oo... (x-a), 
to lead to elliptic integrals, by the same.—On the wave-length 
of algebraic curves, by G. Kobb. : 
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PHE ROSICRUCIANS, 


The Real History of the Rostcrucians. By Arthur Edward 
Waite. (London: George Redway, 1887.) 


E have since the recept of this work for review 
endeavoured to*ascertain what notions existed in 
the brains of our acquaintances on the subject of the 
Rosicrucians, and have posed the question “Who and 
what were they?” to many sorts and conditions of men. 
The minds of many were absolute blanks on this subject : 
some thought it was the name of a benefit society—some 
that it was a kind of freemasonry. One gentleman knew 
Rosicrucian as “the winner of the Alexandra Plate at 
Ascot in 1871,” and but few had any intelligible notion on 
the matter. We do not estimate our neighbours at a 
much lower rate than the average; and it may therefore 
be granted that there is a large section of the British public 
to whom the Rosicrucians and their doings are unbroken 
ground, and that there is ample justification for the appear- 
ance of a book which is calculated to dispel the prevailing 
ignorance. 

Mr. Waite has already made “the mysteries of magic” 
his theme, and consequently comes before us as no uncer- 
tain guide in the mazes of the occult. In his present work 
he furnishes a sketch of the state of mystical philosophy 
in Germany at the close of the sixteenth century, when 
the Reformation had removed their fetters from the 
inquirers. Of these there were many, for men’s minds 
seethed with an infinity of speculations, aswell philosophical 
as religious. The Neo-Platonic philosophy, which had 
lingered throughout the Middle Ages, once again came into 
more extended repute, and was professed by various dis- 
ciples, until German mysticism culminated with Paracelsus 
It was at such a period of complex opinions and of 
mystical ways of thought that the existence of the Rosi- 
crucian fraternity was first revealed to the world. The 
manifestoes put forth by the brotherhood consisted of the 
“ Fama Fraternitatis; or a Discovery of the Fraternity of 
the most Laudable Order of the Rosy Cross,” and of the 
“Confessio Fraternitatis R.C. ad Eruditos Europx.” In 
the latter work are incorporated “thirty-seven reasons 
of their purpose and intention”: these condemn the Pope 
and Mahomet; offer vast treasure to the head of the 
Roman Empire; disparage the moribund philosophy of 
the day, offering in its place the meditations of the brethren, 
who arrogate to themselves an acquaintance with what is 

Mtransacted in the farthest regions of the earth. Great 
romises of a general reformation are made; the know- 
Beare of Nature is eulogized beyond the transmutation of 
netals or the possession of the supreme elixir, The 
“Society professes to accept the Bible as its oracle, whilst 
t sagely condemns the innumerable expounders who 
‘make a sport of Scripture as if ıt were a tablet of wax.” 
The brethren were apparently unsuccessful as linguists, for 
hey are careful to explain that having the use of a magic 
«riting and language they are not so eloquent in other 
ongues, “least of all in this Latin, which we know to be 
my no means in agreement with that of Adam and of 
“noch.” 
VOL. XXXvI.—No. 948. 








In the “ Fama Fraternitatis” we have an exposition of 
their religious views, a condemnation of “ungodly and 
accursed gold-making,” an offer of communion to 
such as shall seek them in sincerity, and an account 
of their ongin. They claim that their founder was 
brother C. R. C. (subsequently identified with Christian 
Rosencreutz), a noble German born in 1378. At five years 
of age he was placed in a cloister, “ where he learned 
indifferently the Greek and Latin tongues,” and started 
with one of the monks for Jerusalem. The monk died, 
and brother C. R. C. never reached his destination ; but his 
skill in physic obtained for him the favour of the Turks, 
and becoming acquainted with the wise men of “ Dam- 
car,” in Arabia, he came thither at the age of sixteen. 
The unfortunate fact that “ Damcar” is unknown to 
chorographers prevents our gratifying our readers by 
identifying its locahty. Here he was received by the 
learned as one long expected, and was initiated into their 
arcane wisdom. ‘Thus primed, he came, three years later, 
to Egypt, and thence to Fez, where he acquired cognizance 
of the elementary inhabitants, who revealed unto him 
many of their secrets. After two years he set sail for 
Spain to confer with the learned, generously offering to 
correct their errors in moral philosophy and in the arts, as 
well as the abuses obtaining in matters ecclesiastical. His 
proposals were, for some unaccountable reason, slighted 
by the Spanish savants, and the misprized brother returned 
to Germany, gathered round him a few disciples, founded 
the fraternity of the Rosy Cross, and died at the ripe age 
of one hundred and six. His tomb was after the lapse of 
one hundred and twenty years discovered, together with 
many mystical adjuncts, in a concealed vault. His fair and 
worthy body was found whole and unconsumed, and rest- 
ing ın proximity to the Vocabularium, Itinerarium, and 
Life of Paracelsus. From the “Fama” we learn that the 
brotherhood acknowledged the divinity of Jesus, the 
resurrection, a personal devil, two sacraments, the Bible 
as “the whole sum” of their laws, and the Pope as Anti- 
christ. Such were their religious beliefs. In philosophy 
they sought a universal synthesis ; they aimed at the sub- 
stance at the base of all the vulgar metals; they held, 
although they did not originate, the doctrine that self- 
propagating elemental beings people earth, air, fire, and 
water, and believed in the signatura rerum, a “certain 
organic vital activity,” which is frequently expressed in the 
exterior form of things, indicating their interior qualities. 
They seem to have used some form of practical magic, and 
accepted as fact the transmutation of metals and the exist- 
ence of “the supreme medicine of the world.” With such 
a nostrum in their possession the least they could do was to 
heal the sick, and they were accordingly charged to do so 
gratuitously. The whole manifesto concludes with a de- 
claration that, although making no mention either of their 
names or meetings, everyone’s opinion should come to 
their hands, in what language soever ıt be, and that none 
giving their names should fail to receive a personal visit 
or a written communication. 

Unfortunately, the assertions contained in the publica- 
tions of the brotherhood are, as Mr. Waite shows, confuted 
by a ciitical examination. We are asked to accept the 
fabulous oriental city, the youth of brother R. C., in spite of 
his precocious skill in physic, and his erection of a House 
of the Holy Spirit, where an “unspeakable concourse of 
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the sick” thronged for cure notwithstanding the fact that 
the Society remained unknown to Kurope till the beginning 
of the seventeenth century. Thus much we might even 
be induced to swallow on the credo guia impossibile est 
principle ; but the finding, in 1494, of the works of Para- 
celsus, who had been born in the previous year at Ein- 
siedeln, staggers our faith. Courtesy forbids the lie direct, 
but, to use a phrase of Mr. Newell’s, we incline to think 
that if the author of the “ Fama” ever wrote a work of 
fiction it would sell. 

We have, then, to seek elsewhere for an explanation of 
the Society’s inception, and must do so in post-Lutheran 
times ; the violence of its anti-Papal prejudices, and its 
ultra-Protestant principles, prohibiting the attribution of 
its origin to a more remote period. It will render the 
comprehension of the case more easy if, before theorizing 
ag, to the foundation of the Rosicrucians, we note the 
varying opinions which have obtained as to the signification 
of the letters F.R.C , which formed the title of the brother- 
hood, and as to the badge which they employed. 

Michael Maier conceived that R. signified Pegasus, and 
C. Adium ; others that R. was ros, dew, and C. crux, cross, 
dew being deemed the most powerful dissolvent of gold, 
and the cross being in chemical language equivalent to 
light-—the menstruum of the red dragon, the producer of 
gold—since the letters L V X are all formed by the limbs 
of the cross. Again, it has been imagined that F.R.C, 
stood for Fratres Roris Cocti, or dew digested for the work 
of transmutation. The Society’s published documents, 
however, sanction the generally received opinion that R. is 
for rosa, rose, and C. for crux, cross, and that the letters 
F.R.C, are the initials of Fratres Rosatæ Crucis. 

The device of the Society 1s a red rose on a red or 
golden cross, this being usually placed on a calvary. Mr. 
Waite has some interesting memoranda upon the occult 
Significance of the rose as the feminine emblem contrast- 
ing with the masculine cross; of the Brahmanic rose, the 
residence of the Deity, recurring with similar significance 
in Dante’s Paradise; of Buddha and Indra crucified 
for stealing the blossom; of the identification of Jesus 
with the crucified flower ; of the rose of Bacchus which 
enabled Midas to turn all things to gold; of that of Har- 
pocrates consecrated to silence; and so forth. He cites 
the author of the “Summum Bonum,” who sees in the 
symbol “the cross sprinkled with the rosy blood of Christ”; 
and the Abbé Constant, who has identified the rose with 
scientific initiation and the cross with religion, and beholds 
in their conjunction that happy union the antithesis of 
which has been chronicled by Mr. Draper. He is never- 
theless fain to confess that the whole question of the 
significance of the crucified rose ın its connection with the 
Society is one of pure conjecture, and that no presumption 
is offered by the fact of its adoption for its connection with 
universal symbolism. 

Mr Waite divides the Rosicrucian theorists into three 
categories. Firstly, such as accept the history of Christian 
Rosencreutz as that of an actual personage and the “ Fama 
Fraternitatis” as a true history These he regards as 
impervious to argument. Accepting the dictum of De 
Quincey, that the “ Fama” is “monstrous and betrays itself 
ın every circumstance,” he decides that the legend of 
Christian Rosencreutz is not historically true, and that the 
Society did not originate as described. In the second 











section he places those who regard both personage and 
relation as mythical; and, in the third, believers in the 
existence of the secret Society, but who reject the “Fama” 
as a fiction. cd 

The theorists of these latter categorjes have mostly 
sought the author of the Rosicrucian manifestoes amongst 
the “erat? of the period, whether they regarded him as a 
hoaxer or a satirist or as the spokesman of a hidden 
brotherhood. By them the publications in question have 
been variously attributed to Taplerus, Luther, Wiegel, 
Joachim Junge, Egidius Gutmann, or Johann Valentin 
Andreas. Mr. Waite considers that it is only in the case 
of the last named that there is any sufficient evidence to 
support the plea of authorship. The grounds upon which 
that plea rests are, amongst others, that the wntings of 
Andreas show him to have uniformly favoured secret 
Societies as a means for the reformation of his age and 
country. He is the acknowledged author of a work entitled 
the “Chymical Marriage of Christian Rosencreutz”—a 
species of alchymical “ Pilgrim’s Progress,” which, after 
remaining several years in manuscript, was pmnted at 
Strasburg in 1616, and a translation of which occupies 
97 pages of the present volume. The first manifestoes of 
the Society had only borne the initials C. R. C.; but the 
issue of 1615 calls it the Bruderschafft des Rosen-Creutzes, 
and it 1s hence argued that the manifestoes and the 
“ Chymical Marriage” had a common author. The hero 
of the latter work binds a blood-red ribbon cross-wise over 
his white linen coat, and sticks four roses in his hat~a 
noteworthy coincidence, the arms of the Andreas family 
being a saltier between four roses. The connection of this 
escutcheon with the device of the crucified rose has been 
urged, as also the identity of the acknowledged principles 
of Johann Valentin with those set forth in theymanifestoes, 
in favour of his authorship. This opinion--has gained 
support from certain utterances of Prof. Besoldt, himself 
an intimate friend of Andreas. Against this view it must 
be remembered that Andreas describes the “ Chymical 
Marriage” as a ludibrium of his youth, though he must 
have been aware that its alchymical contents would cer- 
tainly be accepted seriously when published in his maturer 
years; and it is submitted that he, a man of known 
intellectual nobility, could scarcely have perpetrated a hoax 
the reprehensible nature of which he had himself stigma- 
tized when dealing with the Rosicrucian manifestoes, 
Again, the accepted symbol of the fraternity was never a 
saltier between four roses, but either a Latin cross with a 
rose at the point of intersection or a cross rising out of 
arose. The identification of the arms of Andreas with a 
badge of the brotherhood, which forms one of the strong- 
est arguments in favour of his authorship, thus falls to 
the ground. These and other arguments elaborated by 
Mr. Waite suffice to render it very uncertain that the 
Rosicrucian publications emanated from Andreas. Mr. 
Waite suggests that Andreas may have been associated 
with the previously existing Militia Crucifera Evangeltca, 
and, when disgusted with its assumption of occultism,, 
have attempted to replace it by a practical Christian 
association free from mysticism and its symbols, from 
pretension to arcane endowments or transcendent powers. 
But he admits that undoubted difficulties beset this theory. 
and adds: “To my own mind it is far from satisfactory. 
and, froma careful consideration of all available materials,., 
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I consider that go definite conclusion can be arrived at.” 
He further declares that the esoteric form of the Society’s 
symbol was a rose in the centre of which ıs figured a 
Latin crdss: he calls attention to the seal of Luther, on 
which a heart, surmounted by a cross, 1s inclosed by the 
outhne of a rose, and hence gathers that the unknown 
founders of the Society chose this emblem, not from any 
recondite associations, but simply because the reforming 
monk was their idol 

With the case of Johann Valentin Andreas the interest 
of the work culminates, When we have learnt that nothing 
can be determined, and that there is every reason to 
believe that could we probe the heart of the mystery we 
should find little to reward our search, we care Little for a 
1ecord of the progress of Rosicrucianism in France and 
Germany, or for the writings and biographies of Rosicrucian 
apologists such as Michael Maier, Robert Fludd, Thomas 
Vaughan, and John Heydon. Artistically, this continuation 
1s an anti-climax, and the chapters which compose ıt might 
have been fittingly relegated to the appendix, together with 
those remaining sections which are devoted to a refutation 
of the claims of the Freemasons and of modern Rosicrucian 
Societies to connection with the original fraternity of the 
Rosy Cross, 

The claim which Mr. Waite puts forward to be considered 
an impartial historian we readily admit, for we have rarely 
seen a wok of this description that was so free from all 
attempts at the distortion of facts to dovetail with a pre- 
conceived theory His style is perspicuous, and contrasts 
most favourably with that of his Rosicrucian rival, Mr, 
Hargrave Jennings, against whom he tilts with much 
vigour throughout his pages. 

The most interesting portions of the book are those 
where the author is willing to speak himself; for the 
lucubrations-of the #/uiinati, which fill some 250 out of 
the 446 pages composing the work, are for the most part 
insipid and fatuous to the lay mind. It was doubtless 
necessary to include transcripts of the “Fama” and the 
“ Confessio,” these being the authoritative expositions of 
the Society’s views, but we could have spared much of 
the “Chymical Marriage,” and all of the “ Universal 
Reformation of the Whole World by order of god Apollo,” 
which Mr. Waite describes as a fairly literal translation 
of advertisement 77 of Boccalini’s “ Ragguagli di Par- 
nasso, Centuria Prima,” and which, he adds, “throws no 
light upon the history or claims» of the Rosicrucians,” 
Neither is much learnt from the speculations of the apolo- 
gists, whose philosophy, although mysterious, is not to be 
readily identified with that of the fraternity as officially 
set forth. In wading through such documents, one is 
reminded of Mr. Shandy’s exclamation when Rubenius 
has furnished him with information on every conceivable 
point except upon the one on which he sought for it. The 
work on the whole is well done and satisfactorily produced, 
but it lacks an index. Had the author furnished as good 
an index to his volume as the enterprising publisher, Mr. 
Redway, has added to his advertisements, he would have 
enhanced its value as a book of reference. To those 
students of occultism whose palates, undebauched by the 
intellectual Aashish of the rhapsodies of mysticism and 
the jargon of the Kabala, can still appreciate a plain 
historical statement of facts we gladly commend the 
book. ` 
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THE MECHANICS OF MACHINERY. 

The Mechanics of Machinery. By Alex. B. W. Kennedy, 
Professor of Engineering and Mechanical Technology 
in University College, London. (London: Macmillan 
and Co, 1886 ) 

AT Houc the author explains ın his preface that 

this work is destined to meet the requirements of 
young students of engineering, still the mathematical 
student of mechanics would reap immense benefit from. 

a careful study of the novel treatment presented here, 

and would recognize the shortcomings and unsatisfactori- 

ness of the treatises usually put into his hands. 

Here we have a treatise on real mechanics, with dia- 
grams, drawn accurately to scale, of real machines, and 
illustrative examples drawn from real life, while the 
ordmary mathematical treatise put into the student’s 
hands is generally a great contrast, by reason of its 
abstract method of treatment, the unpractical nature of 
the problems discussed, and its diagrams resembling 
nothing that ever existed, purposely drawn badly, for 
the reason, it is urged, that a bad draughtsman can copy 
them more easily. 

Prof. Kennedy, in his preface, explains how he has 
been driven to the vernacular use of the word “ pound” 
as a name for a unit both of weight and of force, as “the 
adoption of any other plan would have made the book 
practically useless to almost all engineers so long as the 
thousand-and-one problems of their every-day work come 
to them in their present form.” This plan is so perfectly 
clear and intelligible to ordinary practical men to whom 
dynamical problems on a large scale are a reality and 
not a mere theoretical abstraction that it is a pity that 
Prof. Kennedy has gone back on his principles in insert- 
ing in § 30, on force, mass, and weight, an attempt at 
explanation of the confusion of ideas in books on mech- 
anics written by mathematicians, due to the introduc- 
tion of the word “mass,” a word which the engineer 
never requires. 

The explanation of the relation between force, weight, 
and acceleration is so simple that ıt may very well be given 
here. Taking the gravitation unit of force, universally 
employed by our engineers, as the attraction of the earth 
on a weight of one pound, and calling this the /orce of one 
pound, then a force of f pounds acting on a weight of w 


pounds will produce acceleration a, such that £ =% , by 
wa 
Newton’s Second Law of Motion ; or, f = Fá 


But, if v is the velocity acquired in feet per second, 
and s the number of feet described in Z seconds from rest, 
then it is shown in Chap. VII. of the present treatise 
e wA 
28 
Here /s represents the work done on the body in foot- 


wy 
that v = af, qv* = as; so that ff = = 


2 
pounds of work, and the dynamical equivalent D 


foot-pounds of kinetic energy. 
So also the product yž.is called the impulse, in second- 
pounds, of the force f acting for the time 4, and its 


: . WU wots 
dynamical equivalent is x units of momentum, the 
momentum of.w pounds moving with velocity.y being 


defined by the product wv. EEY 
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Now the mathematician noticed that in these equations 
the quantity w occurs divided by g, so he said, Let us call 


the quotient = the “mass” of the body, and denote it 


by the letter #7, so that w = mg, equivalent to taking 
g pounds as the unit of mass. 

Unfortunately, in this way the “mass” of a body, 
which is the measure of an unalterable quantity, is now 
measured by a variable unit, while the “ weight” of a body, 
which is now defined by the mathematician as the force 
with which the earth attracts the body, depending on the 
local value of g, is, although a variable quantity, always 
represented by the same number—namely, the number of 
pounds in the body. 

This confusion is entirely obviated if, following the 
engineers, we discard the word “mass” altogether; if 
we measure, as is customary in ordinary hfe, weight 
in pounds, and if we change the unit of force to the abso- 
lute unit, called by Prof. James Thomson the “ poundal” 
Now, if a force of ~ poundals acts on a weight of w 
pounds, it will produce acceleration a, such that 4 = wa, 
and then pt = wv, and fs = dw", so that gs, the work 
done in foot-poundals, has the dynamical equivalent wv? 
foot-poundals of energy; not, as the footnote to p. 248 


: 2, we w 
would imply, that $7? = oF because m = 2 but 


because 47zv7 is the kinetic energy in foot-poundals of 
m pounds moving with velocity v; while the impulse øt 
second-poundals, has the dynamical equivalent of wy 
units of momentum. 
> The unit of momentum has not yet received a name, 
but the Committee on Dynamics of the Association for 
the Improvement of Geometrical Teaching is preparing 
to suggest a distinctive name. 

Supposing then that w represents the weight of a body 
in pounds, how 1s it possible, as (asserted on pp. 219, 220, 


that ™ remuins constant when`the body is moved about 
£ 


to parts of the earth where g has different values? and 
where is the practical value of estimating the effective 
inertia in terms of the variable unit of mass, as in § 48, 
when the constant unit of weight would be simpler and 
practically more intelligible? 

These theoretical questions of units of force and 
weight have been discussed here at some length, as it is 
important that Prof. Kennedy in his next edition should 
carefully revise this part of the subject, which will best be 
done if he disregards the discussions on “mass” of the 
ordinary text-books, and if he writes always in the ordinary 
vernacular language used by engineers. 

In Chapter XII., on “ Friction in Machines,” the true 
laws of friction are given for the first time in any treatise 
in‘ this country, Morin’s illusory laws as usually taught 
-being ‘entirely discarded. With proper lubrication of 
‘machinery the question of friction is properly a ques- 
tion of viscous hquid motion. Some interesting appli- 
cations, with ‘graphical solutions to such problems as 
‘friction-brakes and pulley-tackle, are appended, which 
ought immediately to be incorporated into academical 
text-books. Of the same nature are the problems on 
. train-resistance in Chapter IX.: a slip on p. 328 of intro- 
ducing an extraneous factor, m, need only be mentioned 
here, as the author himself has already corrected it. 


We have discussed the dynamical part af the book first, 
but it 1s the kinematical part, which treats of mechanism, 
which forms the greater half of the book. Here the 
author has analyzed the classification of machines and 
their elementary parts with great skill angl clearness, and 
illustrated the theory with excellent diagrams. The idea 
of the “centrode” is largely used in the book, the inven- 
tion of which is originally due to Belanger. While 
analyzing fully the centrodes of valve mechanism, the 
author has mysteriously stopped,short of the discussion 
of valve diagrams, which, in the steam-engine, is the most 
important practical application of kinematics. Peaucellier’s 
parallel motion is fully described, with Kempe’s ampli- 
fications: it would be instructive to see a diagram of 
Peaucellier’s motion as applied to an actual steam-engine. 
Proll’s velocity and acceleration diagrams are carefully 
explained, with extensions due to the author: this subject 
has received considerable development of late from 
German writers, and is capable of solving very elegantly 
such difficult and important practical problems as, for 
example, the determination of the bending moment at 
any point of a connecting rod. 

A very useful table of moments of inertia concludes 
the volume, but here we should prefer to see 4 the radius 
of gyration, called in this book the radius of inertia, or 
rather 4°, the square of the radius, tabulated, side by 
side of the corresponding area A or volume V. 

In conclusion, Prof. Kennedy’s students are to be con- 
gratulated on the possession of such an admirable text- 
book, and it is to be hoped that the style and influence 
of its teaching will make itself widely felt outside of 
professional circles. A. G. GREENHILL, 





THE SOLOMON ISLANDS. 


The Solomon Islands and their Natives. 
Guppy, M.B., F.G.S., late Surgeon R.N. 
Swan Sonnenschein, Lowrey, and Co., 1887.) 

HE Solomon Islands, whether we consider the 
romantic narratıves of their discovery and redis- 
covery, the comparatively unsophisticated character of 
their inhabitants, their faunistic and floral relationships, 
or their remarkable geological structure, are of more than 
common interest to the scientific world, and it is a matter 
for congratulation that their description has been under- 
taken by a traveller an historian so eminently qualified 
for the task as is Dr. Guppy. The book which he has 
produced is a rich storehouse of interesting and important 
observations, and will henceforth be an indispensable 
work of reference to every student of the races inhabiting 
the Pacific islands. It is worth while to lay stress upon 
this fact for the sake of encouraging future travellers to 
give their observations to the world, because Dr. Guppy 

did not at first intend to make any special investigation 

of the habits and manners of the inhabitants, but was led 

to do so by the want of interest displayed by those who 
seemed to have so much better opportunities. 

The Solomon Islanders seem to be of various types ineme 
different parts of the group, but their prevailing charac- 
ters are distinctly Melanesian or Papuan. A circumstance 
18 pointed out which seems to indicate the Indian Archi- 
pelago as having been the route by which the Eastern 
Polynesians reached the Pacific. This circumstance 
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consists in the possibility of tracing the native names of 
certain trees across the Central Pacific from the Indian 
Archipelago to the Austral and Society Islands. For 
instance, in the former locality the Barringtonia speciosa 
goes by the names of Boewa dveton and Poefoen ; in the 
islands of the Bougainville Straits in the Solomon Group 
it is called Puputu; in Fiji, Vutu; in Tonga, Futu ; and 
inthe Hervey and Society Islands, £-Hoodu or Utu. The 
name thus appears to have undergone a kind of progres- 
sive modification as the tree has receded from its original 
home. The large amount of information which Dr. 
Guppy has been able to collect is mainly due to his 
remarkable tact in dealing with the natives: he seems to 
have at once succeeded in establishing friendly relations 
with all those with whom he came in contact, and though 
he was continually in their power, gomg long journeys 
with no other escort than a body of them, he met with 
nothing but kindness at their hands. He modestly 
ascribes this satisfactory result mainly to the soothing 
influences of tobacco, without which, he says, the white 
traveller in these islands “1s worse off than a man with- 
out any money in his purse in London,” but something 
must undoubtedly be attributed to the kindly and con- 
ciliatory personal influence of the writer himself. 

Where so much excellent matter is given ıt seems un- 
grateful to ask for more, but it is impossible to repress 
the desire for knowledge regarding the dwellers in the 
interior of these islands, who seem to be always at war 
with the coast tribes, and are regarded by them with so 
much contempt that “man-bush” is with the latter a 
common term of reproach. Very interesting, too, are the 
worked flints, not unfrequently found in the soil either 
dunng agricultural operations or after heavy rains. They 
may probably have been the work of the primitive Negrito 
race which was at one time widely spread over this region 
of the globe. It is worthy of notice that in none of the 
islands visited by the author was any chalk found which 
contained flints, but there are records of its existence in 
Ulaua, another member of the group. 

Two chapters, certainly not inferior to the rest of the 
work in interest, are occupied by a history of our know- 
ledge of this group of islands. It does not often happen 
that one who has distinguished himself as an explorer is 
willing to undertake a piece of literary work, calling for 
the patient and critical examination of an old manuscript, 
but it is a peculiarly happy chance that has thrown the 
translation of Gallego’s journal into the hands of one 
whose exceptionally accurate knowledge of the locality 
has no doubt enabled him to avoid errors into which the 
best of scholars without such information must have 
fallen. Hernando Gallego was chief pilot to an expedi- 
tion which was despatched from Peru under the command 
of Alvaro de Mendana for the ostensible purpose of 
spreading the Christian faith among the islanders of the 
Pacific. In the year 1567 they reached the Solomon 
Islands and gave names to most of them, but lest the 
English should attempt to possess themselves of the new- 
found territory no account of the discovery was published ; 
and hence, after one or two futile attempts on the part of 
the Spaniards to refind and colonize them, knowledge of 
their whereabouts gradually became a vague tradition, 
and at length even their very existence was doubted. 
Two hundred years elapsed before Carteret sighted and 








anchored off the group, but he did not land. Then in 
rapid succession came the discoveries of Bougainville, 
Surville, Maurelle, and Shortland, but none of these 
identified their discoveries with the previous work of the 
Spaniards, and ıt was reserved for the genius of Buache 
to point out “that, between the extreme point of New 
Guinea as fixed by Bougainville and the position of Santa 
Cruz as determined by Carteret, there was a space of 124° 
longitude, in which the Islands of Solomon ought to be 
found.” His conclusion, that the islands seen by Carteret 
and others were the same as those previously discovered 
by the Spaniards, though long disputed, is now generally 
admitted, and justice has been rendered both to the 
gallant explorers and to the laborious and gifted investi- 
gator. 

In reading this journal it is impossible not to wish that 
the chart accompanying the volume were on a somewhat 
larger scale, that more names had been inserted, and that 
the author, even if he did not feel at liberty to restore 
those given by the original discoverers, had at all events 
inserted them within parentheses. 

Of Dr. Guppy’s work in natural history it would be 
difficult to speak too highly. It embraces, in addition to 
amass of anthropological material, to which reference has 
been made above, a general account of the chief divisions 
both of the animal and vegetable kingdoms. Special 
attention may be called to the observations upon floating 
seeds and seed-vessels, which have been utilized by Mr. 
Botting Hemsley in his work on the oceanic dispersal of 
plants, and to a remarkable fungous growth (Pachyma ?) 
found lying loose upon the soil. Of reptiles, batra- 
chians, and mollusca many new species were obtained ; 
an interesting discussion is given regarding the origin of 
the edible birds’-nests, and an account of attempts to 
ascertain by direct evidence whether the Birgus latro is 
really able to husk and break cocoa-nuts for itself, as well 
as details of experiments on the power of various animals 
to resist submersion in sea-water. The Solomon Islands 
stand in a remarkable zoo-geographical position, on the 
boundary between the Polynesian and Indo Malayan 
regions, hence a special interest attaches to these lists of 
species and biological data. The size of the authors col- 
lections 1s little short of marvellous when it 1s remembered 
that for two out of the three years spent there his own 
cabin was the only place where he could storethem. He 
seems, indeed, to have met with but scanty encourage- 
ment from those quarters whence he might reasonably 
have expected it, and every Briton should blush when he 
reads and reflects upon the truth of the closing words of 
Dr. Guppy’s Introduction : — 

“ Stifling my own patriotic regrets, I cannot but think 
that the presence of Germany in these regions will be 
fraught with great advantage to the world of science. 
When we recall our spasmodic efforts to explore New 
Guinea and the comparatively small results obtained, 
when we remeinber to how great an extent such attempts 
have been supported by private enterprise and how little 
they have been due to government or even to semi-official 
aid, we have reason to be glad that the exploration of these 
regions will be conducted with that thoroughness which 
can only be obtained when, as in the case of Germany, 
geographical enterprises become the business of the 
State.” 
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CROWN FORESTS AT THE CAPE OF GOOD 
HOPE. 


Management of Crown Forests at the Cape of Good 
Hope under the Old Régime and under the New. By 
John Croumbie Brown, LLD. (Edinburgh: Oliver 
and Boyd; London: Simpkin Marshall and Co., 
1887.) 


N June last we noticed a work by Dr. Brown dealing 

_ with the schools of forestry in Germany, which, it 
appears, was the author's fifteenth volume on a variety of 
forest subjects. He has now presented the public with a 
new volume, out of a store of thirty said to be ready for 
publication. This plethora of forest literature showered 
upon us by Dr. Brown ıs becoming alarming. We 
pointed out on the previous occasion that the English 
reader has, ın reality, very little interest to spare for forest 
questions, and what little does exist will certainly not be 
augmented by literature of the class under review. Here 
we have a goodly volume, comprising 352 pages of print, 
made up of a motley collection of old and new official 
reports, proceedings of an endless succession of Com- 
mittees, &c, which, even if ıt were an official Blue-book, 
would have to be pronounced badly arranged and filled 
with quantities of irrelevant matter. We do not mean to 
say that there is not a silver thread running through the 
whole ; what we desire to pomt outis that the information 
to be conveyed and the lesson to be learnt could with the 
greatest ease have been arranged in a pamphlet of thirty 
or forty pages. To scatter a few grains amongst a huge 
quantity of chaff is highly objectionable, and it 1s our 
duty to protest in the strongest terms against this class of 
book manufacture The author had a really interesting 
story to tell, which, if placed before the public in a small 
pamphlet or an article in a periodical, would have been 
sure to attract attention, and might have done some good. 

The story to which we refer is peculiarly English. ‘It 
has been said that whenever we engage in war we 
generally begin by incurring some reverses: we then 
gather up our strength, and meet the enemy in such force 
that the strife is certain to end in success. If this holds 
good as regards our frequently occurring little wars, it 
seems to be no less applicable to our Civil administration, 
Looking, for instance, at our forest policy at the Cape, 
which Dr. Brown has brought before us in the present 
volume, ıt will be seen that after prolonged playing with 
the question, and after the forests had been well-nigh 
ruined, vigorous steps were taken to redeem the past. 

As in most countries, the forests at the Cape were 
originally made use of by the population without let or 
hindrance. Then, with the arrival of European adminis- 
tration, came the colonist, who also betook himself to the 
woods, partly to clear the land for cultivation, partly to 
supply himself with material for his domestic requie- 
ments, and partly to cut and sell timber for the purpose 
of making a hvelihood. The woodlands, which appeared 
sufficient to supply the wants of the native popula- 
tion, were soon found to be incapable of bearing the addi- 
tional strain caused by a European Government and the 
inroads made by the accompanying colonist. Some en- 
lightened person perceived that the forests could not last 
at the new rate of consumption of its produce, and raised 
the alarm. Inquiries were set on foot, officers reported, 








and Committees deliberated. It was fpund that the 
denudation of extensive areas had become an accom- 
plished fact, and that more were rapidly following in the 
same path. The principal causes were, as in af similar 
cases, the following :—~ 

(1) Reckless working of the forests 
colonists. 

(2) Extensive and frequent fires overrunning the forests, 
destroying all humus, seedlings, and young trees, and 
damaging more or less the trees af more advanced age 

(3) Uncontrolled clearing of land for cultivation. 

So much having been ascertained, the Government 
should at once have proceeded to take steps to counteract 
the evil, but only half-measures were adopted. The 
Government attempted to bring the forests under control 
by prohibiting certain acts, without providing an efficient 
agency to see the restrictions enforced. If in any instance 
they were enforced, it was found that they interfered with 
previously prevailing practices, complaints were made, 
and the strife swayed to and fro Then the Government 
of the time tried various means to satisfy all parties, 
Once it resolved to throw the forests open to 
private enterprise by offering them for sale In this 
manner a certain area passed into the hands of private 
parties, but fortunately only a limited number of lots were 
sold, Next, the forests were closed, but this also would 
not meet the case, and they were opened again, so-called 
licenses for the removal of fixed quantities of material 
being issued against small payments. There being no 
proper staff to control the operations, matters grew from 
bad to worse. About this tıme Dr. Brown appeared upon 
thescene, having accepted the appointment of Govern- 
ment Botanist of the Cape Colony in the year 1863. He 
soon perceived the unsatisfactory condition of the Cape 
woodlands, and he strongly urged the introduction of a 
more systematic treatment. Fresh inquiries were set on 
foot, new Committees sat and deliberated, but 1t was not 
until the year 1881 that really efficient measures were 
adopted. By that time the mischief had been done, and 
the yield of the forests was so low that, out of a total con- 
sumption of two and a quarte: million cubic feet of timber, 
only a quarter of a million cubic feet came from the 
colonial forests, while a little over two million cubic feet 
were imported. 

In the year 1881 the services of a French forest officer, 
Count de Vasselot de Regne, who had previously done 
excellent service in the fixing of the dunes and cieation of 
extensive new forests at Royan, near Bordeaux, were 
secured as Superintendent of the Cape forests, and with 
his advent a new régime commenced. The selection of 
this gentleman, due, we believe, to Colonel Pearson, lately 
in charge of the English forest students at Nancy, was: 
most fortunate. Although we are not acquainted with 
the Cape from personal experience, we have no hesitation 
in saying that the reports issued during the last six years 
prove the administration of the Cape forests to rest inse 
very able hands, and that substantial progress has 
been made during that short period towards placing the 
management on a sound and solid basis. A fairly 
adequate and competent staff has been brought together w 
the forests are being demarcated, waste 1s being put down 
fir conservancy has been begun, blank areas are being: 
planted, and there is altogether a fair prospect that, aftesi 
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some time, the tolony will once more be in a position to 
supply the necessary forest produce from its own wood- 
lands, At the same time the financial aspect of the 
business has not been overlooked, and there are indica- 
tions that the weodlands will before long prove to be a 
source of substantial income to the colonial Exchequer. 

The forests of the Cape deserve to be carefully pre- 
served, not only for the purpose of their direct utility in 
providing timber and other produce, but also for their 
usefulness in other respects. Whether their existence will 
increase the rainfall to any appreciable extent may be a 
matter of doubt, but they certainly moderate the tempera- 
ture and reduce evaporation ; in other words, they hus- 
band the water which falls on the soil. This effect 1s all 
the more important, because Cape Colony is situated, 
approximately, between the 28th and 35th degrees of 
south latitude, and the rainfall over about half the area 
amounts to Jess than 10 inches a year, while only a 
comparatively small portion enjoys a rainfall of over 
20 inches. 

Considering these matters, we trust that the colonial 
authorities will now persevere in making up for past 
Temissness by maintaining steadily a policy of efficient 
forest conservancy. It needed many warnings before 
the proper steps were taken, and in this respect no one 
deserves more praise than Dr. Brown. By raising his 
voice loudly during the years 1863-66 he has certainly 
deserved well of the Cape Colony. Whileit 1s a pleasure 
to record this, ıt isto be regretted that our author has not 
succeeded in placing the history of the case before the 
public ina more readable form than that adopted in the 
present volume. Sw. 








OUR BOOK SHELF. 


Thomas A. Edison and Samuel F. B. Morse. By Van 
Buren Denslow, LL«D, and Jane Marsh Parker. 
(London: Cassell and Co, 1887.) 


THIS book is an evident compilation, principally of news- 
paper cuttings from the other side of the Atlantic. The 
authors are Americans. Edison is posed as the inventor of 
the duplex and quadruplex systems of telegraphy, though 
each was invented in Europe when he was seven years 
old ; while Morse 1s lauded as having sent the first telegram 
in 1844, when telegraphy was seven years old, and flourish- 
ing well ın England. Edison’s grandfather lived to be 102 
ya old, his fatber 1s now hving at 83 Itis tobehopedthat 

e will live long enough to tire out these foolish defamers 
of his true merit, for meut, industry, and inventive skill 
he certainly has. Personally he is a charming man, and 
impresses one with his modesty and communicativeness, 
The phonograph, carbon transmitter, and glow lamp are 
quite sufficient to establish his fame without dragging in 
apparatus he simply altered or perhaps improved. We 
read in this silly book, “ The very words ‘ electric light,’ 
must stand for ever as closely associated with the name of 
Edison as is gravitation with Newton or the telescope 
with Galileo.” 

_ We read (p. 96) :—“ There have been four eras in the 
history of the magnetic telegraph. In each of these eras 
a citizen of the United States has been conspicuous. .. . 
The first era was that of Franklin and his kite. . . . The 
second era was that of invention—the era of Morse, 
Henry House (sic), and Daniell [so the authors reckon 
Daniell an American']. Had the Daniell battery been 








known in 1827, one Harmson Gray Dyer, of New Yoik, 
would have given to the world what Prof. Morse did rfot 
complete until some seventeen years after. 

“ The third era was that of the evolution of the telegraph 
—the multiphcation of its effects. Of the many names 
conspicuous 1n this era none are more deserving of special 
mention than Hiram Sibley, and none take precedence of 
Thomas Alva Edison.” [N.B.—Edisor was born in 1847.] 
The fourth era was “an era of chaos in its beginning, 
when Morse lines, Bain lines, House lines, and O'Reilly 
lines, with their endless htigations over infringements of 
patents and broken contracts, local jealousies, disastrous 
competitions, unequal and capricious tariffs, made invest- 
ing in telegraph stocks a sure method of throwing away 
money.” 

And this is history ! 

The following story 1s gravely told :— 

“When the boy (Edison) was a little under six years old, 
he became greatly interested in the fidelity with which 
an old goose was brooding her nest of eggs. When the 
young family of golden-green goslings came out and took 
to the water, he was told that this astounding result was 
produced simply by the anımal heat of the old bird sitting 
on them. The first lesson in organic chemistry was of a 
kind too remarkable to be let slip without testing it by 
experiment. Soon after the boy was missed. Messengers 
were sent after him everywhere, but he could not be 
found. ‘Byand by,’ says the sister, ‘don’t you think 
father found him curled up in a nest he had made in 
the barn, sitting on goose eggs and hen eggs and trying 
to hatch them ?’” 


Sound, Light, and Heat. By Mark R. Wright 
don: Longmans, Green, and Co., 1887.) 


(Lon- 


WE gladly welcome the appearance of such an admirable 
text-book as the one before us. It embraces the work 
required for the various elementary examinations in 
sound, light, and heat, but it ıs in no sense a cram-book 
The subjects are treated experimentally, and the arrange- 
ment is apparently that which practical experience in 
teaching has led the author to believe to be the best. 
The experiments described are thoroughly practical, but, 
at the same time, the apparatusrequired is comparatively 
simple. The author is of opinion—and we quite agree 
with him—that a beginner’s time is best spent in making 
himself acquainted with the facts of science; he has 
accordingly given little space to theoretical considera- 
tions, but he has carefully avoided making statements 
that might lead the student to form notions at vanance 
with the modern theories. 

The drawings, and the descriptions of the apparatus 
they represent, leave nothing to be desired. The nume- 
rical examples, of which there is a great number, com- 
bined with the experimental treatment, entitle the book to 
rank as one of our best text-books of elementary science, 
and we can confidently recommend it. 


Through the West Indies. By Mrs. Granville Layard. 
(London: Sampson Low, 1887.) 


THE author of this little book spent several months in 
the West Indies, and heartily enjoyed her expedition. 
She has nothing very new to say about the various places 
she visited, but she wmtes pleasantly, and succeeds in 
conveying a vivid impression of many of the scenes by 
which she herself was strongly impressed. Occasionally 
she offers shrewd suggestions as to the industry and trade 
of the West Indian Islands, and she gives as an appendix 
a useful paper on “The Sugar Question” This paper 
contains the substance of notes and suggestions furnished 
by the Hon. W. H. Ioner, Member of the Legislative 
Council, Barbados. 


' 
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A LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Nether can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts, No notice ts taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
ts so great that it ts impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts. 


‘The Conspiracy of Silence,” 


WILL you allow me a word on ‘‘The Gieat Lesson” by the 
Duke of Argyll? It is especially what is said abont Darwin’s 
coral-island theas in the following lines, to which I wish to 
refer :—‘* All the acclamations with which it was received were 
as the shouts of au ignorant mob. It is well to know that the 
plébiscites of science may be as dangerous and as hollow as those 
of politics, The overthrow of Darwin’s speculation is only 
beginning to be known. . . . Reluctantly, almost sulkily, and 
with a giudging silence as far as public discussion 1s concerned, 
the ugly possibility has been contemplated as tdo disagreeable to 
be much talked about.” 

The terms “ignorant mob,” ‘‘sulkily,” and ‘ 
silence,” as used above, cannot readily be forgotten if forgiven 
by men of science on this side of the Atlantic any more than by 
their brethren in England. 

I am unable to see anything sulky or silent in the exposition 
of Mr. Murray’s coral-island theory of over three pages in length, 
which was published and sent to all the scientific world in 
NATURE, vol. xxii. p. 351; nor in the many articles im the current 
literature and recent geological text-books that have since ap- 

ed, In this country no large text-book of geology has been 
issued since 1880; but Mr, John Murray’s work has been fairly 
discussed, and, so far as 1 know, has always been recognized, 
Here at Williams College, for example, the views of Mr. Murray 
referred to have been expounded each year in the course in 
geology since 1880. One may, I take it, differ from the Duke 
of Argyll in accepting or rejecting, wholly or in part, any theory, 
without laying himself open to the chaiges quoted above. OF 
anything like sulkiness or giudging silence I have yet to see or 
hear the first evidence. There is indeed a ‘‘great lesson” in 
the article by the Duke of Argyll, but it is hardly the one he 
intended to give. SAMUEL F. CLARKE. 
Williams College, Wilhamstown, Mass., December 5. 





“DARWIN’S LIFE AND LETTERS” are now public property, 
and as reference to vol, ni. p. 242, shows—what nearly every 
scientific man knew—that the late Sir Wyville Thomson was dis- 
Gooey anti-Darwinian in his views, it follows that the Duke of 
Aygyll’s inferences as to his reasons for wiging Mr. Murray’s 
withdrawal of the “new coral-reef theory” pape: from the 
Royal Society of Edinburgh is illogical, not to say absurd. In 
justice to Sir Wyville’s memory and in support of Mr. Bonney's 
surmise (NATURE, November 24, p. 77) T wish to state that, 
talking with Sir Wyville about ‘‘ Munay’s new theory,” I asked 
what objection he had to its being brought before the public? 
The answer simply was: he considered that the grounds of the 
theory had not as yet been sufficiently investigated or sufficiently 
corroborated, and that therefore any immature, dogmatic publi- 
cation of it would do less than little service either to science or 
to the author of the paper, 

AN OLD PUPIL oF WYVILLE THOMSON’S. 

December 17. 





Greenland Glaciers. 


I HAVE received a letter from Piof, Steenstrup, of Copen- 
hagen, which gives further interesting information respecting the 
extraordinarily rapid advance of the Greenland glacieis, and 
corroborates the opinion I expressed in the paper I recently 
read before the Geological Society, that the rate of advance 
during the Glacial penod may have been far more rapid than 
that generally assumed, and that that period should be much 
shortened. Prof. Steenstiup states :— 

“Meantime the difference between the Alpine data and the 
Greenland data seems to have grown greater and greater. 








During the now returned biennial expedition fo our northern- 
most boundary of the west coast of Gieenland, the leader of the 
Expedition, the clever naval officer, Mr. Care Ryder, has 
measured a progress or a flow of the great glaciers = 99 feet per 
diem or in twenty-four hours during the summer, and = 30-35 
feet in-twenty-fou hours during winter months.” 

This, no doubt, will interest many of your Alpine readers. 

JOSEPH PRESTWICH. 
Shoreham, Sevenoaks, December 17. 





“The Mammoth and the Flood.” 


In the notice which you have givén of my book, which you 
are good enough to say is, apart fiom its theories, a valuable 
work of reference, I should have been more gratified if you had 
devoted a little space either to stating my arguments or to re- 
futing them, instead of indulging in a rhetorical wail over my 
backsliding from the orthodox ways of uniformity. 

The theories for which I am responsible have been aceepted 
by so many men in the first rank m science in both hemispheres 
that I am naturally anxious to have them seriously and severely 
discussed, and I think your critic would allow that I have justi- 
fied my hope that this will be the case by converging upon my 
inferences an unusual array of facts. 

It was assuredly quite time that someone who disbelieves in 
“authority in science” should raise a strong protest against the 
extravagant position which the English school of geology has 
taken up on this question of uniformity, an extiavagance of 
which students ın other branches of science are hardly aware. 

The head of the Geological Survey ın this country, spealung 
not long ago with all the authority and responsibility whic 
surround a President of the British Association, committed 
himself to the following statement:—‘‘ From the Laurentian 
epoch down to the present day, all the physical events in the 
history of the earth have varied neither in kind nor in intensity 
from those of which we now have experience.” 

This was not the opinion of an irresponsible and eccentric 
student, but of the official mouthpiece of English geology, and 
with one notable exception—namely, Prof Prestwich—it has 
remained, so far as I know, without protest or repudiation, 
while Prof. Prestwich himself has been treated as a heretic for 
the views be has so courageously and ably maintained. 

My book is meant to challenge the doctrine of uniformity as 
generally held by English geologists, and which as held heie is 
largely repudiated both in America and on the Continent. 

In regard to its many arguments, I cannot defend them in a 
letter, but I can shortly examine the only one to which your 
critic directs attention, and which happens to be a very crucial 
one. 

This is the explanation of the existence of a series of mam- 
moths buried in the tundias of Siberia, throughout its entire 
length, with their soft parts intact. This fact, which has been 
known for a century, compelled Cuvier long ago to adopt a 
conclusion which I have simply accepted and enlarged. I state 
it shortly in the following extract from my work :—‘‘ The facts 
compel us to admit that when the mammoth was buried in 
Siberia the ground was soft and the chmate genial, and that 
immediately afterwards theasame ground became frozen, and the 
same ciimate became Arctic, and that they have remained so to 
this day, and this not gradually and in accordance with some 
slowly continuous astronomical or cosmical changes, but sud- 
denly and fer saltum.” I also argue that the only way I can 
explain the existence of a chain of such carcasses buied many 
feet deep in continuous beds of gravel and clay is by the opera- 
non of one cause only, and that a flood of water on a large 
scale, 

Your critic, who I can hardly think bas read the part of my 
book dealing with this issue, says that the carcasses are found in 
ice. The fact is, they are mver found in sce, as the Russian 
exploreis have so well shown. The reference to ice in the 
account of the discovery of the famous Adam's mammoth has 
been shown by Baer to have been altogether misunderstood, and 
nothing is more clear than that they are found burned deep in 
hard frozen gravel and clay. 

Secondly, he urges a view which was generally held fifty 
years ago, but which has been completely dissipated by the 
elaborate researches of the Russian naturalists, especially the 
geologist Schmidt, and which I quote at length—namely, that 
the carcasses have in some way been floated down by the Sihe- 
rian rivers and buned in their warp. As Schmidt shows, the 
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Siberian rivers make no deposit, either in winter or summer, 
which could cover in a mammoth. Nor are the mammoths 
chiefly found near rivers, but on high ground out of the reach of 
rivers. When they occur near the i1veis, it is generally on the 
head stréams, which could not float such carcasses. 

Surely, in criticizing my view of a problem which has been 
the crux of almo% every serious student since the days of Cuvier, 
your critic might have noticed these now elementary facts. It 
is not fair to me or to your readers to deal with this difficult 
question as if it could be settled by a casual reference to causes 
long ago discarded by such authorities as Brandt and Baer, 
Schmidt and Schrenck. 

Tam anxious beyond measure to meet with some criticism 
that I can reply to, and shall not shrink from the issue being 
tried by the severest tests. 

What I complain of, and others more important than myself 
share my opinion, is that the only answer forthcoming from uni- 
formitarians to test cases like the one above referred to is, 
ostrich-like, to put their heads in the sand and to ‘out, 
“ Since we are committed to Lyell’s theory, it is ess to 
quote facts against us.” This may have done in the fifteenth 
century, but it will not do now when so many critics are abroad. 

May I presume to invite a discussion m your paper on this 
most interesting question? I cannot forget that it was in your 
Pages I first raised it many years 


ago. 
mtcliffe, Eccles, December ro, HENRY H., HOWORTH 


In regard to the first Hct of Mr. Howorth’s letter, I must re- 

mind him that it was admitted in my review that such a being 
as an irrational uniformitarian did exist, and was duly smitten 
in his book. 

In regard to the occurrence of mammoth carcasses (not 
skeletons), I wrote of ice with some hesitation, knowing alleged 
cases to be open to question, but I mentioned it, because, m 
my opinion, it would be the most difficult to explain, and the 
strongest case in favour of Mr. Howorth Where the carcass is 
preserved in clay or gravel the difficulty ıs less. All that seems 
needed is a flood of rather exceptional character, carrying the 
dead beast rather far north ; then, if this happened at the right 
season of the year, the body might bé buried by other floods 
before decomposition set in (the temperatures might be always 
low, though sometimes above 32° F.), and so the body 
might escape unrotted, until i was finally well entombed. My 
position was that, though this explanation of the escape of a 
carcass from destruction, under circumstances not very different 
from the present, was not easy, the explanation of such a senes 
of catastrophes as Mr. Howorth demanded was much harder. 
The grounds of this opinion cannot of course be stated in the 
lumits of a letter, nor can I discuss seriatim the cases which he 
cites, So far as my memory serves me (I am wnting at a 
distance from any scientific library) they are not so universally 
favourable to his view as is stated in his letter. 

The remainder of Mr. Howorth’s letter is open to the charge 
which he brings against the review, of being merely rhetorical, 
Ours tulerit Gracchos de seditione querentes ? 

YOUR REVIEWER, 





Centre of Water Pressure. 


THE following extremely simple construction for the centre of 
pressure of a homogeneous liquid on a triangular area occupying 
any position whatever in the liquid has not (I learn from a high 
authority on hydrodynamics) been hitherto known, and it may 
be interesting to some of the readers of NATURE, 

Let a particle be imagined to be placed at each vertex of the 
triangle, its mass bemg proportional to the depth of this vertex 
from the surface of the hquid ; let G’ be the centre of gravity of 
these paiticles, and let G be the ‘‘centre of gravity” of the tri- 
angular area. Then P, the centre of pressure, lies on the line 
G G' at a distance Go’ from G. 

There is another almost equally simple way of expressing this 
result ; and of course it is known that there are other ways, more 
or less practically unmanageable, of representing the position of 
this point, P, by means of momental ellipses, &c. 

GEORGE M. MINCHIN, 

R.LE. College, Cooper's Hill, December 15, 





The Recent Earthquakes in Iceland. 


On October 28 last, at 20 minutes past 5 in the mom- 
ing, two earthquakes occurred at Reykjavik, and reports were 
soon received as to earthquakes in other districts, especially at 
Cape Reykjanes. The whole peninsula of Reykjanes is covered 
with Java streams, and there are many craters and fissures. The 
extreme point of this peninsula seems in former times to have 
been the scene of many volcanic eruptions. ‘Tradition tells that 
long ago the promontory stretched eight miles further to south- 
west than it does now, and that great earthquakes and voleanic 
eruptions in the years 1389-90 produced the subsidence of the 
ancient promontory. The land reached then to Eldey (the Fire 
Island), or, as the Danes call it, ‘‘ Melsaekken.” Tn historic 
times ten volcanic eruptions are known to have taken place in 
the neighbourhood of these rocks, 

During the night between October 27 and 28 more than forty 
shocks were felt at the lighthouse of Cape Reykjanes, nine of the 
lamps were broken, and the house where the lighthouse keeper 
lives and a warehouse were damaged. A fissure from south-west 
to north-east was formed in the rocks 2 yards from the light- 
house ; the rocks beneath were cracked in several places, and 
these cracks go in the same direction as the old fissures asso- 
ciated with voleanic cones. At Eyrarbakki the earthquake was 
observed at 25 minutes past 5, and proceeded from north- 
north-west to south-south-east. To north-west the earth- 

uake was felt in Borgar fjord. and as far to the south-east as to 
yjefjoll. This shock was therefore felt over an area of more 
than 4500 square miles. 

A less violent earthquake was felt here in Reykjavik on 
November 13, at 35 minutes past 9 p.m. 

In the year 1882 I published in an Icelandic review, Andvari, 
a list of questions concerning esithquakes, nearly the same as 
were published in 1880 by Prof. A. Heim for the Earthquake 
Commission in Switzerland. A similar list of questions has now 
been printed in the Icelandic newspapers. The questions will 
also be printed se tely, and sent to Icelandic clergymen and 
others who nrgbabiy take mterest ın this subject. 


Reykjavik, November 30. TH. THORODDSEN. 





The Canary Islands, 


Now that the Canary Islands are rapidly becoming better 
known as one of the most advantageous health-resorts within 
easy reach of England, it may be of some interest to mentiona 
few facts concerning diseases in the Archipelago. 

The one pre-eminent fact is that the climate seems to modify 
the virulence of the worst, the most dangerous diseases 
Puerperal fever, though rather prevalent, 1s seldom, I may 
almost say never, fatal, though I know of cases where the 
patient has been neglected for several days before medical advice 
was obtained. Diphtheria is also very prevalent in the large 
towns, owing to the total absence of the most ordinary sanitary 

recautions, but it seems always to exist in a mild form. I 

ow of certain families who apparently have it frequently, but 
this termble disease seems to be only fatal where the mot 
elementary knowledge of nursing 1s absent. 

Fevers of all kinds are lighter in character The treatment 
recommended there by the profession is different from that im vogue 
in England. For example, it starts by a thorough clearing out 
of the system by means of somewhat violent purgatives and 
emetics. 

Equable as is the climate by day and night, the natives suffer 
most from chills, which often end fatally This, I think, may 
be in a great measure accounted for by the absence of woollen 
or silken clothing. Those who visit the Canaries from colder 
northern latitudes where wool is worn next the skin, and who 
most wisely continue this habit, do not suffer in this way, It is 
advisable that every aiticle of clothing worn in the islands be 
either made of wool or silk, Thus aimed, one is almost un- 

regnable to the attacks of any disease of a catarrhal nature. 

Malaria does not exist. Precautions as to hours of recreation, 
such as keeping in the house at sundown, are in these islands 
unnecessary, and one may be out on the hottest day at the hottest 
hour without fear of sunstroke. 

The only disease which in any way can be said to be peculiar 
to, or prevalent in, the Canary Islands is elephantiasis, which, 
as your 1eadeis well know, does not affect well-nourished 
inhabitants, and is neither contagious nor infectious. 

In Gran Canaria diseases of the stomach and intestines are 
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common among the peasants. Such are clearly traceable to the 
national food, gofio, which in this island 1s made of Indian 
coun, 

For phthisis the Canary Islands have been proved of inestim- 
able raio, and therefore on this pomt nothing more need be 
said, The temperature throughout the year, by day and by 
night, varies exceedingly little. In my recently-published work 
on these islands I have gone so fully into this question that I 
need not recapitulate it here. 

I should not have thus ventmed to tiouble you had I not been 
asked by some leading members of the medical profession to 
summarize the facts, bearing upon diseases, scattered through the 
pages of my book and to add therete others which I had deemed 
unsuitable for the general reader. Onivia M. STONE 

11 Sheffield Gardens, Kensington, W., December 14. 





The Ffynnon Beuno and Cae Gwyn Caves. 


Mr. SmirH has entirely faled to substantiate the 
statement made by him in his letter of December 1 (p. 105) 
concerning the dnft over the entrance of the Cae Gwyn 
Cave, which is 20 feet in thickness and full of ice-scratched 
boulders, many of large size ; therefore I need only say in reply that 
the Geological Surveyors who surveyed this district have examined 
the section and have had no hesitation whatever in classifying the 
deposits in the section with the Glacial beds of the area. In 
regard to the age of river-drift implements as compared with 
those found in the cavern, which me identical with the imple- 
ments found in Kent’s cavern and the French caves, I need 
only quote the remarks of M. Latet (‘‘Reliquie Aqoitanicæ,” 

. 9):—‘' Tf some are inclined to attribute to the works of 

uman industry found in the ‘Duuvium’ or ‘ Diift’ a date more 
ancient than to those occurring in caves with a similar association 
of animal remains, we aie obliged to remark that such a pro- 
Position, expressed as a systematic generalization, is not justifiable 
in any pomt of view.” ... “Caves were in truth the first 
shelter which pumitive man would choose, whether diiven by 
instinct or determmed by 1eason.” 

When Mi. Smith calls the :mplements found in the gravels at 
Mildenhall, Neolithic, which others claim to be Paleolithic, and 
one most eminent authority to be pre-Glacial, I am perfectly 
justified in saying that the classification of such implements, 
as defined by Mr. Smıth, has no chronological value, and 
therefore I do not think that anyone is likely to be convinced by 
his arguments when he 1s “ content to resist the idea of the pre- 
Glacial age of these caves on pwely archeological grounds.’ 

i fonar Hicks. 

Hendon, December 23. 





Distorted Earth Shadows in Eclipses. 


WITH reference to the peculiar appearance of the earth's 
shadow in the lunar eclipse of August 3 of this year, and noted by 
“H, H.” and “M. C.” (see NATURE, vol. xxxvi. pp. 367 and 
413), it may be of interest to record a similar distortion observed 
by Capt, A. E. Barlow, on the s.s. Nizam, at Suez, on August 
23, 1877. The followmg entry appears in his meteorological 


Og im 

“The eclipse of A t 23. The moon as seen at mid- 
night at Suez. Weather fine starlight. A few cir.-c. (amount 3) 
travelling fiom northward.” 

The shadow was irregular and jagged as m “MC’s” 
description. HENRY TOYNBEE, 

Mauine Supeimtendent. 
Meteorological Office, December 22, 


` 





DR. BALFOUR STEWART, F.R.S. 


J5 the genial Manchester Professor the scientific world 

has lost not only an excellent teacher of physics but 
one of its ablest and most original investigators. He was 
trained according to the best methods of the last genera- 
tion of experimentalists, in which scrupulous accuracy 
was constantly associated with genuine scientific honesty. 
Men such as he was are never numerous; but they are 
the true leaders of scientific progress :—directly, by their 


own contributions ; indirectly, though (with rare excep- 
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tions) even more substantially, by handing on to their 
students the choicest traditions of a past age, mellowed 
by time and enriched from the experience of the present. 
The name of Stewart will long be remembered for more 
than one striking addition to our knowledge, but his 
patient and reverent spirit will continu@ to impress for 
good the minds and the work of all who have come under 
its influence. 

He was born in Edinburgh, on November 1, 1828, so 
that he had entered his sixtieth year. He studied for a 
short time in each of the Universities of St. Andrews and 
Edinburgh, and began practical lfe ın a mercantile office. 
In the course of a business voyage to Australia his par- 
ticular taste for physical science developed itself, and his 
first published papers ~*‘On the adaptation of the eye 
to different rays,” and “On the influence of gravity on 
the physical condition of the Moon’s surface” :—appeared 
in the Transactions of the Physical Society of Victoria in 
1855. On his return he gave up business for science, and 
resumed study under Kelland and Forbes, to the latter of 
whom he soon became Assistant. In this capacity he had 
much to do with the teaching of Natural Philosophy on 
occasions when Forbes was temporarily disabled by his 
broken health. During this period, in 1858, Stewart was 
led to his well-known extension of Prévost’s Law of 
Exchanges, a most remarkable and important contribu- 
tion to the theory of Radiation. He seems to have been 
the first even to suggest, from a scientific stand-point, that 
radiation is not a mere surface phenomenon. With the 
aid of Forbes’ apparatus, then perhaps unequalled in any 
British University, he fully demonstrated the truth of the 
conclusions to which he had been led by theory ; and the 
award of the Rumford Medal by the Royal Society, some 
years later, showed that his work had been estimated at 
its true value, at least in the scientific world. In fact his 
proof of the necessary equality between the radiating and 
the absorbing powers of every substance (when divested 
of some of the unnecessary excrescences which often mask 
the real merit of the earher wiitings of a young author) 
remains to this day the simplest, and therefore the most 
convincing, that has yet been given. 

Radiant Heat was, justly, one of Professor Forbes’ pet 
subjects, and was therefore brought very prominently 
before his Assistant. Another was Meteorology, and to 
this Stewart devoted himself with such enthusiasm and 
success that in 1859 he was appointed Director of the 
Kew Observatory. How, for eleven years, he there main- 
tained and improved upon the memorable labours of 
Ronalds and Welsh needs only to be mentioned here :— 
it will be found in detail in the Reports of the British 
Assoctation. Every species of inquiry which had to be 
carried out at Kew :—whether it consisted in the testing 
of Thermometers, Sextants, Pendulums, Aneroids, of 
Dipping-Needles, the :egording of Atmospheric Electri- 
city, the determination of the Freezing-Point of Mercury 
or the Melting-Point of Paraffin, 01 the careful study of 
the peculianties of the Air-Thermometer .—received the 
benefit of his valuable suggestions and was carned out 
with his scrupulous accuracy. 

About twenty years ago Stewart met with a frightful 
railway accident, from the effects of which he did not 
fully recover. He was permanently lamed, and sustained 
severe injury to his constitution. From the vigorous 
activity of the prime of life he passed, ın a few months, 
to grey-headed old age. But his characteristic patience 
was unruffied, and his intellect unimpaired. 

His career as Professor of Physics in the Owens Col- 
lege has been, since his appointment in 1870, brilliantly 
successful, It has led to the production of an excellent 
treatise on Practical Phystcs, in which every necessary 
detail is given with masterly precision, and which con- 
tains (what is even more valuable, and could only have 
been secured to the world by such a publication) the 
matured convictions of a thorough experimenter as to 
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the choice of methods for the attack'of cach special 
Problem. 

His Alementary Physics, and his Conservation of 
Energy, are popular works on physics rather than scien- 
tific treatises put his Treatise on Heat is one of the 
best in any language, a thoroughly scientific work, spe- 
cially characteristic of the bent of mind of its Author. 

Stewart published, in addition to his Kew Reports, a 
very large number of scientific memoirs and short papers. 
Many of these (notably the article in the Aucye. Brit., 
oth edn.) deal with Tarrestrial Magnetism, ın itself as 


well as in its relations to the Aurora and to solar disturb- | 


ances. A valuable series of papers, partly his own partly 
written in conjunction with Dela Rue and Leewy, deals 
with Solar Physics. His paper on the Occurrence of 
Flint Implements in the Drift (Phil Mag. 1862, I.) seems 
to have been ignored by the “advanced ” geologists, one 
of whose pet theories ıt tends to dethrone; and to have 
been noticed only by physicists, especially Sir W. Thom- 
son, whose beautiful experiments have done so much to 
confirm it. His paper on /aternal Radiation in Umaxal 
Crystals, to which Stokes alone seems to have paid any 
attention, shows what Stewart might have done in Mathe- 
matical Physics, had he further developed the genuine 
mathematical power which he exhibited while a student 
of Kelland’s. 

I made Stewart’s acquaintance in 1861, when he was 
the first-appointed Additional Exammer in Mathematics 
in the University of Edinburgh, a post which he filled 
with great distinction for five years. A number of 
tentative investigations ultimately based upon our ideas 
as to possible viscosity of the lumin:ferous medium, effect 
of gravitatiou-potential on the physical properties of 
matter, &c., led to the publication of papers on Rotation 
of a dise tn vacuo, Observations with a rigid spectroscope, 
Solar spots and planetary configurations, &c. These, as 
well as our joint work called 7%e Unseen Universe, have 
been very differently estimated by different classes of 
critics Of course I cannot myself discuss their value. 
There is, however, one of these speculations, so closely 
connected with Stewart’s Radiation work as to require 
particular mention, especially as it seems not yet to have 
received proper consideration, viz. Agusliérium of Tem- 
perature in an enclosure containing maller in visible 
motion, (NATURE, 18713 iv. 331) The speculations 
are all of a somewhat transcendental character, and 
therefore very hard to reduce to forms in which they can 
be experimentally tested ; but there can be no doubt that 
Stewart had the full conviction that there is ın them all 
an underlying reality, the discovery of whose exact nature 
would at once largely increase our knowledge. 

Of the man himself I cannot trust myself to speak 
What I could say will easily be divined by those who 
knew him intimately; and to those who did not know 
him I am unwilling to speak in terms which, to them, 
would certainly appear exaggerated. 

P. G. Tart. 


CHRISTIULAS ISLAND. 


ROFESSOR NEWTON sends us the followmg 
extracts from a letter received by him from Mr. 
J. J. Lister, M A., St. John’s College. Cambridge, the 
naturalist on board H.M.S Ayerta, Commander Aldrich, 
RN., describing the recent visit to that little-known 
island :-— 
“We left Batavia on Tuesday, September 27, about 
5 am., and were in the Straits of Sunda by the afternoon. 
We saw the hills on the Java side clearly, scored by many 
steep-sided valleys, and the green of the fields contrasting 
brightly with the red volcanic carth. Behind these nearer 
hills one of the great conical mountains loomed out every 
now and then from his covering of clouds. To the west- 
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ward, and more distant, a high volcanic peak on the main 
island of Sumatra rose above nearer islands, and later in 
the afternoon we saw the simple conical mass of Krakatdd. 
Next day we were bouncing about in deep blue water, as 
| we steamed south against a head-wind—a change after 
the quiet sailing over the pale green shallow seasin which 
we had been since we entered the Straits of Malacca. 
On Friday, September 30, we reached Christinas Island. 
; The first we saw of it was a long Ime against the south- 
| east horizon, with a shallow saddle in the middle and a 





gradual rise at cither end—that to the west being the 
higher. On nearer approach the island was seen to be 
uniformly covered with trees, with a low cliff, much 
undermined at the water’s edge; above this a gradual 
| slope leads to another steep ascent, which in some places, 
especially at the projecting headlands, is a bare cliff, in- 
others covered with trees. From this there is a gradual 
rise to the top. We found that there is a cap of coral 
limestone over the whole island. The top is formed of 
gray pinnacled masses with steep fissures between them, 
| and the surface of the rock 1s worn into a rough honey- 





comb with sharp points and ridges which break under 
foot and show the glistening white rock. On the slope ot 
the island this rock forms horizontal terraces, with a rough 
slope of pinnacled masses or a sheer cliff leading down 
from them, and these seemed to be in a general way con- 
tinuous at the same level along the side of the island. I 
suppose they mark the pauses in its gradual elevation 
during which a fringing reef has furmed. Some pieces of 
rock, apparently volcanic, were picked up at Flying-fish 
Cove, but it was not found where they had fallen from. 

“ No stream or standing water was found. Apparently all 
the rain that falls soaks into the porous rock at once. The 
vegetation, however, looked fiesh and green, and the under 
parts of fallen logs were sodden with moisture. On two 
of the nights during the ten days we were there, there 
was heavy rain; otherwise we had fine weather. Many 
of the trees are tall, reaching 150 to 170 feet or more, and 
some of them have vertical buttresses at the base, which 
wind about horizontally and give off secondary buttresses. 
They are often Jaden with great clumps of birds’-nest ferns, 
as well as with other ferns, orchids, and parasitical trees, 
and their trunks are festooned with long straight lianas. I 
only found two orchids with flowers out, but these were 
small and inconspicuous. Along the shore there are 
tangled thickets of screw pines, and another kind grows 
on the higher part. A large proportion of the trees bear 
edible fruits. Altogether I am sending home some fifty 
lands of flowering plants and fifteen of ferns. 

“The rat (Jus macleart) swarms on the island. They 
come out at dusk, and run about, in and out of the tents 
that were pitched by the shore, through the mght. There 
1s another kind of rat which is larger and black, except 
where the scanty fur on the feet allows the pale skin to 
show. There is also a shrew mouse, whose short shrill 
squeak may often be heard in the woods. I caught three 
of them one mght in a pitfall. Several specimens of the 
fruit-eating bat (Pferopus natalis) were obtained, includ- 
ing males, which have no pale-coloured tippet, as Mr. 
Thomas | P.Z S., 1887, p. 512] thought might possibly be 
the case There is a small imsectivorous bat in the 
island, but I did not succeed in getting one. 

“The large fruit-eating pigeon (Carpophaga whartont) 
is very common, They congregate in the fruit-bearing 
trees, and may then be shot by the dozen. They are 
excellent eating, and supplied fresh meat for the ship. 

“There isa small dove— brown, witha rich bronzy-green 
on the back and wings—which is very common. Their 
habits are remarkably in keeping with their colouring. 
On trees they are restless and seldom seen, but on the 
ground, among fallen brown dnd gieen leaves, where 
| their colour makes them very inconspicuous, they seem 
to have no fear. I shot seven one morning close to our 
place : they were feeding in pairs on fallen berries, and 
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when one of a pair was shot, the other went on feeding as 
though nothing had happened. 

‘The thrush (Turdus erythropleurus) is very abundant, 
and as tame as possible. None of my specimens show 
any mottling, but Capt. Aldrich told me that he saw one 
with the breast mottled. The bill and feet are as yellow 
as a cock blackbird’s. I heard no song, but they often give a 
‘ chick—-——chick ——chick—chick~chick-chick, quicken- 
ing time at the finish. 

“Parties of twelve to twenty of a species of Zosterops 
were very common. They had just-fledged young ones 
among them. 

© The other birds we obtained were two hawks, an owl, 
a swift, a heron, a plover, and a sandpiper. Besides 
these, frigate-birds, gannets, boobies, and boatswain-birds 
of two kinds were everywhere abundant. 

“We obtained three kinds of lizards, and the Zyphlops 
which was found before, but no tortoises. We saw a 
turtle making off down the beach early one morning, but 
it got into the sea before it could be turned over. , 

‘We saw no frogs, and heard none. 

“We found five kinds of land-shells, four of butter- 
flies, a few moths, and some eighteen species of beetles, 
besides spiders, centipedes, &c. I have one of the 
hawks alive, which I hope to be able to bring home to 
England, .... “J. J. LISTER.” 


Accounts have been received from Captain Aldrich, 
RN. of H.M. surveying-vessel Egerta, of a recent visit 
to Christmas Island in the Indian Ocean, made in con- 
sequence of the interest attaching to the small collec- 
tion recently brought thence by Captain Maclear, R.N., 
(see NATURE, vol. xxxvi. p. 12) Mr. J. J. Lister kindly 
volunteered to act as naturalist, and proceeded from 
England to Colombo, whence he took a passage in the 
Egeria for the purpose of collecting. 

Captain Aldrich states that the highest point of the 
island was reached at the expense of considerable labour, 
but without as much difficulty as was anticipated. This 
point is 1200 feet high, and not, as was before incorrectly 
stated, 1580 feet. 

The island is coral-clad to the very top, the actual 
summit being a block of coralline limestone, worn and 
undermined, No rock other than of a calcareous nature 
was met with in the island, though a diligent search was 
made, and holes dug where the soil appeared thickest. 

Three tiers of cliffs, probably marking sea-levels, inter- 
vene between the top of the existing sea cliffs and the 
summit. Breaches in these cliffs afforded means of 
scaling them, aided by the numerous ad¢rial roots of the 
trees with which the island is densely covered. 

Between the chffs the ground rises irregularly, being 
covered in some places with soil apparently deep, inter- 
mixed with fragments of coral. Tangled jungle and ngh 
forest grow everywhere The vertical rise to the summit 
where ascended takes place in the following manner, as 
described by Captain Aldrich :— 


Coast cliff oo. ae 30 feet vertical. 
Moderate slope s. ose cesseseesee o e QO ” 

First inland cliff. wo... cee eee» 85 sy 
Moderate slope. n. aeree re 250 7 
Second inland chf 

Slope 95 os 
Third inland cliff 

Steep slope of rough ground ......... 650 ” 


The total horizontal distance is about 5000 feet, 

Christmas Island therefore appears to be a remarkable 
instance of the complete casing with coral of an island 
which, from the time that its nucleus first came within the 
reef-building zone, has been steadily subjected to a move- 
ment of upheaval, varied by pauses, during which the 


cliffs were eroded by the sea, So far as I am aware, no | 
g l 1 Continued from p 186. 


case of similar magnitude has yet been recorded. 


The collections now on their way to England are, it is 
feared, not so varied as was anticipated from the gamples 
of life brought home by the Flying Fish. 

A considerable univer of interesting photographs were 
obtained by the officers, and accompany Captain Aldrich’s 
report, which wil be published. 

The Zgeria has obtained a line of soundings across 
the hitherto unfathomed area of the southern Indian 
Ocean, between the Strait of Sunda and Mauntius, but 
no details have as yet come to hand. 

December 17. “W. J. L. WHARTON. 


TIMBER, AND SOME OF ITS DISEASES} 
II. 


TEE enormous variety presented by the hundreds of 

different kinds of woods known or used in different 
countries depends for the most part on such peculiarities as 
I have referred to above, together with some others which 
haye not as yet been touched upon. Everybody knows 
something of the multitudinous uses to which timber is 
put, and a little reflection will show that these uses are 
dependent upon certain general properties of the timber. 
Speaking broadly, the chief properties are its weight, 
hardness, elasticity, cohesion, and power of resistin, 
strains, &c., in various directions, its durability in air and 
in water, and so forth; moreover, special uses demand 
special properties of other kinds also, and the colour, 
closeness of texture, capacity for receiving polish, &c., 
come into consideration. 

Now, there is no doubt that the structure of the wood 
as formed by the cambium 1s the chief factor in deciding 
these technological characters: it is not the only factor, 
but it is the most important one. Consequently no sur- 
prise can be felt that those who are interested in timber 
have of late years turned their attention to this subject 
with a view to ascertain as much as possible about this 
structure, and to see whether it can be controlled or modi- 
fied, what dangers it is subject to, and how far a classifica- 
tion of timbers can be arrived at. The more the subject 
is studied, the more interesting and practically important 
the matter becomes. The results already obtained 
(though the study 1s as yet only in its infancy), have 
thrown brilliant light on several burning questions of 
physiology—as witness the researches of Sachs, Hartig, 
Elfving, and Godlewski, on that old puzzle, to account for 
the ascent of water in tall trees. The study is, moreover, 
of first importance for the comprehension of the destruc- 
tion of timber, due to “ dry-rot” and the parasites which 
cause diseases in standing trees, as is shown by the 
brilliant researches of Prof. R. Hartig on the destruction 
of timber by Hymenomfcetes; and again as yielding 
trustworthy information as to the value of different kinds 
of timber in the arts, and enabling us to recognize foreign 
or new woods of value. In support of this statement it is 
only necessary to call attention to the “ Manual of Indian 
Timbers,” prepared for the Indian Government by Mr. 
Gamble; or to refer to the beautiful series of wood- 
sections prepared by Nordlinger. 

It is, of course, impossible ın an article like the present 
to do more than touch upon a few of the more interesting 
points in this connection ; but I may shortly summarize 
one or two of the more stnking of these peculiarities of 
timbers, if only to show how well worth further investiga- 
i tion the matter is. 
| Many timbers, from both tropical and temperate 
| climates, exhibit the so-called “annual rings” on the 
| 








transverse section; but this is not the case with all. 
; Most European timbers, for instance, are clearly com- 
| osed of such layers; but in some cases the layers 

“rings” on the transverse section) are so narrow and 
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numerous that the unaided eye can scarcely distinguish 
them, or the differences between the spring and autumn 
wood ate so indistinctly marked that they may appear 
to be absent, or are at least obscure, as in the Olive, 
Holly, and Oringe, for instance. It is in the tropics, 
however, that timber without annual rings is most 
common, chiefly because the seasons of growth are not 
sufficiently separated by periods of rest to cause the 





Fic. 7.—Transverse section of the wood of Pexgamia glabra, Vent., selected 
to show a type of timber not uncommon in India No distinct annual 
rings appear, but the wood 1s traversed by wavy bands of tissue, which 
May run into one another or not The vessels (‘‘ pores ’’) are few and 
scattered, and differ in mze, the medullary nays well marked, but not 
large To this type—differing in other details—belong many species of 
figs, acacias, and other Asiatic Leguminoses:, &c. 


formation of sharply-marked zones, corresponding to 
spring and autumn wood, e.g. some Indian Leguminose, 
&c. Zones of tissue of other kinds often occur in such 
timbers, and have to be understood, since they affect the 
properties of the wood very differently, e.g. some of the 
Figs. 

None of the conifers or dicotyledonous trees, however, 
are devoid of medullary rays, and distinctive characters 
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Fic. 8.—Transverse section of wood of Tamarindna indica, Linn., selected 
to show a not uncommon type of Asiatic limber. ‘The annual rings are 
indistinct, but occasionally indicated by denser tissue (a) The vessels 
are fairly large and few, and scattered much as ia Fig. 7, but there are 
no such broad bands of cells as there. 


are based on the breadth and numbers of these: as 
examples for contrast may be cited the fine rays of the 
Pines and Firs, and the coarse obvious ones of the Oaks. 

Again, the prominence or minuteness, or even (Cont- 
feræ) absence, of vessels in the secondary wood afford 
characters for classification. The contrast between the 
extremely small vessels of the Box and the very large 
ones of some Oaks and the Chestnut, for instance, is too 





striking to be overlooked. Then, again, in some timbers 
the vessels are distributed more or less equably through- 
out the “annual ring,” as in the Alder, some Willows 
and Poplars, &c.; whereas in the Chestnut and others 
they are especially grouped at the inner side of the annual 
zone (że in the spring wood), and in some cases these 

































































Fic g —Transverse section of the wood of Acer pseudo-platanus, selected 
to show a type of timber common in Europe The annual mngs (a) are 
well-marked and regular. The vessels are small and numerous, and 
scattered somewhat equally over the whole breadth of the ring The 


medul rays are numerous, some broad, some fine Many European 
ibe ec, hornbeam, lime, &c.) agree with this type, except in 
etails, 


groupings are such as to form characteristic figures on 
the transverse section, as in some Oaks, Rhamnus, &c. 
In the woodcuts (Figs. 7-10) I have given four examples 
illustrating a few of the chief points here adverted to. 
Passing over peculiar appearances due to the distribu- 
tion of the wood-parenchyma between the vessels, as 















































Fic. 10 —Transverse section of wood of the common elm (Ulmer campes- 
tris), selected as a common type of European timber. The annual 
rings are very distinct, owing to the luge vessels in the spring wood ; 
the vessels formed dunng the summer and autumn are grouped in bands 
or rones The medullary rays are numerous, but not very The 
oak, ash, chestnut, and others agree i the main with this type, differing 
chiefly in the mode of gronping of the smaller vessels, and in the 
breadth of the medullary mys, 


exemplified by the Figs and the Maples, as wellas minor 
but conspicuous features which enable experts to recog- 
nize the timber of certain trees almost at a glance, I may 
now proceed to indicate a few other peculianties which 
distinguish different timbers. 

The weight of equal volumes of different woods differs 
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more than is commonly supposed, and there are certain 
details to be considered in employing weight as a 
eriterion which have not always been sufficiently kept in 
mind, 

A cubic foot of “seasoned” timber of the Indian tree 
Hardwickia binata weighs about 80 lbs. to 841bs., while 
a cubic foot of Bombax malabaricum may weigh less 
than zo lbs., and all gradations are possible with 
various timbers between these or even greater extremes. 
If we keep in mind the structure of wood, it 1s evident 
that the weights of equal volumes of merely seasoned 
timber will yield only approximate results. For even if 
the seasoning, weighing, &c., are effected in a constant 
atmosphere, woods which differ in “ porosity ” and other 
properties will differ in the extent to which they absorb 
moisture from damp air or give it up to dry arr. 

In our climate, timber which 1s felled in April or May, 
generally speaking, contains much more water than if 
felled in July and August: it is, in fact, no uncommon 
event to find that about half the weight, or even more, 
of a pece of recently felled timber is due to the 
water ıt contains. If this water 1s driven off by heat, and 
the piece of wood thoroughly dried, the latter will be 
found to weigh so much less, but it will increase in weight 
gradually as it imbibes moisture again. 

Now it Happens that the weight of a piece of timber, 
compared with that of an equal volume of some standard 
substance—in other words, the specific weight—is of very 
great importance, because several other properties of 
wood stand in relation with it, eg. the hardness, dura- 
bility, value as fuel, tendency to shrink, &c. Fresh-cut 
timber ın very many cases contains on an average about 
45 to 50 per cent, of its weight of water, and if “f seasoned ” 
in the ordinary way this is reduced to about 15 to 20 per 
cent.; but the fresh timber also contains air, as may easily 
be shown by warming one end at the fire or in hot water 
and watching the bubbles driven out, and the seasoned 
timber contains less water and more air in proportion, so 
that we see how many sources of error are possible in 
the usual weighings of timber. At the same time, many 
comparative weighings of equal volumes of well-seasoned 
timber do yield results which are of rough practical 
use. 

The fact is that the so-called “specific weight” of 
timber, as usually given, is not the specific gravity of the 
wood-substance, but of that plus entangled air and water. 
It is interesting to note that, although we associate the 
property of floating with wood, timber deprived of its 
air will sink rapidly, being about half as heavy again as 
water, volume for volume. 

The point just now, however, is not to discuss these 
matters in detail, but rather to indicate that, other things 
equal, the density of a piece of timber will be greater, the 
more of that closely-packed, thick-walled autumn wood 
it contains ; while the timber will be specifically lighter 
and contain more air when dry, the greater the proportion 
of the looser, thin-walled spring wood ın its “annual 
rings.” In other words, 1f we could induce the cambium 
to form more autumn wood and less spring wood in each 
annual ring, we could improve the quality of the timber ; 
and, in view of the statement which has been made, to 
the effect that large quantities of timber of poor quality 
reach the Continental wood-yards every year, this is 
obviously an important question, or at any rate may be- 
come one. The remainder of this article must be devoted 
to this question alone, though it should be mentioned 
that several other questions of scientific and practical 
importance are connected with it. 

The first point to notice is that the cambium-cells, like all 
other living cells which grow and divide, are sensitive to 
the action of the environment. If the temperature is too 
high or too low, their activity is affected and may even be 
brought to an end ; if the supply of oxygen is too small, 
their life must cease, since they need oxygen for respira- 
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tion just as do other living cells; if they are deprived of 
water, they cannot grow—and if they cease to grow they 
cannot divide, and any shortcomings in the matter of 
water-supply will have for effect a diminution of activity 
on the part of the cambium, The samegis true of the 
supply of food-substances: certain mineral salts brought 
up from the soil through the roots, and certain organic 
substances (especially proteids and carbo-hydrates) pre- 
pared in the leaves, are as necessary to the life of a 
cambium-cell as they are to the hfe of other cells in the 
plant. Now, since the manufacture of these organic 
substances depends on the exposure of the green leaves 
to the light, in an atmosphere containing small quantities 
of carbon-dioxide, and since the quantities manufactured 
are in direct relation to the area of the leaf-surface—the 
size and numbers of the leaves—it is obvious that the 
proper nourishment of the cambium is directly dependent 
on the development of the crown of foliage in a tree. 
Again, since the amount of water (and mineral salts dis- 
solved in it) will vary with the larger or smaller area of 
the rootlets and absorbing root-hairs (other things equal), 
this also becomes a factor directly affecting our problem. 
OF the interdependencies of other kinds between these 
various factors we cannot here speak, since they would 
carry the argument too far for the space at command ; 
some of them are obvious, but there are correlations of a 
subtle and complex nature also. 

First as to temperature. The dormant condition of 
the cambium in our European winter 1s directly depen- 
dent on the low temperature : as the sun’s rays warm the 
environment, the cambial cells begin to grow and divide 
again. The solar heat acts in two ways: it warms the 
soil and air, and it warms the plant. Wood, however, 1s 
a bad conductor of heat, and the trunk of a tree ıs 
covered by the thick corky bark, also an extremely bad 
conductor, and it would probably need the greater part of 
the early summer to raise the temperature of the cambium 
sufficiently for activity in the lower parts of a tree by 
direct solar heat : the small twigs, on the contrary, which 
are covered by a thin layer of cortex, and epidermis, are no 
doubt thus warmed fairly rapidly, and their early awakening 
is to be referred to this cause. The cambium in the trunk 
however, 1s not raised to the requisite temperature until 
the water passing up through the wood from the roots is 
sufficiently warm to transmit some of the heat brought 
with it from the soil to the cells of the cambium. This 
also 1s a somewhat slow process, for it takes some time 
for the sun’s rays to raise the temperature of the soil 
while the days are short and the nights cold. Hartig has 
shown that the cambium ın the lower part of the trunk of 
a tree may be still dormant three weeks or a month after 
it has begun to act in the twigs and small branches ; and 
it has also been pointed put that trees standing in open 
sunny situations begin to renew their growth earlier than 
trees of the same species growing in shady or crowded 
plantations, where the moss and leaf-mould, &c., prevent 
the sun from warming the soil and roots so quickly. These 
observations have also a direct bearing on the later re- 
newal of cambial activity in trees growing on mountains 
or in high latitudes. Moreover, though I cannot here open 
up this interesting subject in detail, these facts have their 
connection with the dying off of temperate trees in the 
tropics, as well as with the killing of trees by frost in 
climates like our own. One important practical point in 
this connection may be adverted to. Growers of conifers 
are well aware that certain species cannot be safely grown 
in this country (or only in favoured spots) because the 
sun’s rays rouse them to activity at a time when spring 
frosts are still common at night, and their young tissues 
are destroyed by the frosts. Prof R Hartig has pointed 
out a very instructive case. The larch is an Alpine plant, 
growing naturally at elevations where the temperature of 
the soil ıs not high enough to communicate the necessary 
stimulus to the cambium until the end of May or June. 
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Larches growieg in the lowlands, however, are apt to 
begin their renewed growth in Apiil, and frosted stems 
are a common result,a point which (as the renowned 
botanistejust referred to also showed) has an important 
bearing on that vexed question—the “ larch-disease.” 

The supply oftoxygen to the cambium 1s chiefly depen- 
dent on the supply of water from the roots, and the 
aeration of the stem generally. The water begins to 
ascend only when the soil is warm enough to enable the 
root-hairs to act, and new ones to be developed, and the 
supply of mineral salts goes hand in hand with that of 
water. ° 

Now comes inthe question of the sources of the organic 
substances, There is no doubt that the cambium at first 
takes its supply of food-materials from the stores which 
have been laid by, in the medullary rays, &c., at the con- 
clusion of the preceding year; and it is known that 
special arrangements exist in the wood and cortex to pro- 
vide for this when the water and oxygen arrive at the seat 
of activity. 

Assuming that all the conditions referred to are favour- 
able, the cambium-cells become filled with water in which 
the necessary substances are dissolved, and distended 
(become turgid, or turgescent, as it is technically called) 
sufficiently for growth. Speaking generally, and with 
reference chiefly to the trunk of the tree, which yields the 
timber, the distension of the cells is followed by growth 
in the direction of a radius of the stem, and division 
follows in the vertical plane, tangential to the stem. Then 
the processes already described with reference to Fig. 5 
repeat themselves, and the trunk of the tree grows in 
thickness.” 

Now it is obvious that the thickening of the mass of 
timber inside the cylinder of cambium must exert pressure 
on the cortex and bark—must distend them elastically, in 
fact—and some ingenious experiments have been made by 
De Vres and others to show that this pressure has an 
effect in modifying the radial diameter of the cells and 
vessels formed by the cambium. Several observers have 
promulgated or accepted the view that the differences 
between so-called spring and autumn wood are due to the 
vanations in pressure of the cortex on the cambium, but 
the view has lately gained ground, based on experimental 
evidence, that these differences are matters of nutrition, 
and a recent investigator has declared that the thick- 
walled elements and small sparse vessels characteristic of 
autumn wood can be produced, so to speak, at will, by 
altering the conditions of nutntion, 

It 1s authoritatively stated that the pines of the cold 
northern countries are preferred for ships’ masts in 
Europe, and that the wood-cutters and turners of Germany 
prize especially the timber of firs grown at high elevations 
in the Bavarian Alps. Now the most striking peculiazity 
of the timbers referred to 1s the even quality of the wood 
throughout: the annual rings are close and show less of 
the sharp contrasts between thin-walled spring wood and 
thick-walled autumn wood, and Haitig suggested that this 
1s due to the conditions of their nutrition, and in the 
following way. The trees at high elevations have their 

ambium lying dormant for a longer period, and the 
hickening process does not begin in the lower parts of 
e trunk until the days are rapidly lengthening and the 
<sun’s rays gaining more and more power : the consequence 
s that the spring ıs already drawing to a close when the 
cambium-cells begin to grow and divide, and hence they 
derform their functions vigorously from the first. 


One of the most interesting experiments in this con- 


1ection came under my observation this summer, owing 
o the kindness of Piof Hartig. There is a plantation of 
arches at Freising near Munich, with young beeches 
rowing under the shade of the larches. The latter are 
eventy years old, and are excellent trees in every way. 


BPA bout twenty years ago these larches were deteriorating | 





beech, as foresters say—z.e. beech-plants were introduced 
under the shade of the larches. The recovery of the 
latter is remarkable, and dates from the penod when the 
under-planting was made. 

The explanation is based on the observation that the 
fallen beech-leaves keep the soil covered, and protect it 
from being warmed too early in the spring by thé heat of 
the sun’s rays. This delays the spring growth of the 
larches: their cambium 1s not awakened into renewed 
activity until three weeks or a month later than was 
previously the case, and hence they are not severely tried 
by the spring frosts, and the cambium is vigorously and 
continuously active from the first. 

But this is not all, The timber 1s much improved: the 
annual rings contain a smaller proportion of soft, light 
spring wood, and more of the desirable summer and 
autumn wood consisting of closely-packed, thick-walled 
elements. The explanation of this 1s that the spring 
growth 1s delayed until the weather and soil are warmer, 
and the young leaves in full activity ; whence the cam- 
bium is better nourished from the first, and forms better 
tracheides throughout its whole active period. Sucha 
result in itself 1s sufficient to repay the investigations 
of the botanist into the conditions which rule the 
formation of timber, but this 1s by no means the only 
outcome of researches such as those carried on so 
assiduously by Prof. Hartig in Munich, and by other 
vegetable physiologists. 

tt is easy to understand that the toughness, elasticity, 
and such lıke qualities of a piece of timber, depend on the 
character of the tracheides, bores, &c., of which itis chiefly 
composed. Investigations are showing that the length of 
such fibres differsin different parts of the tree. Sanio has 
already demonstrated that in the Scotch pine, for instance, 
the tracheides differ in length at different heights in the 
same trunk, becoming longer as we ascend, and also aie 
longer ın the outer annual rings than in the inner ones as 
the tree grows older, up to a certain period ; and this is in 
accordance with other statements to the general effect 
that for many years the wood improves, and that better 
wood is found at the base of the trunk. 

However, it is impossible to pursue these subjects in 
all their details: my object is served by showing how well 
worthy of the necessary scientific study is timber even 
to those who are only concerned with it in its usual con- 
ditions, and within those limits of variation in structure 
and function which constitute health. The importance 
of the subject in connection with the modern develop- 
ment of biology along the grand road of comparative 
physiology, does not need insisting upon here. It will 
be the object of further articles to show how it 1s, if 
possible, still more important and interesting to know 
the structure and functions of healthy timber, before the 
practical man can understand the diseases to which 
timber 1s subject. At the same time it must be clearly 
borne in mind that these are but sketches of the subject ; 
for it is as true of trees and their diseases as it is of men 
and human diseases, if you would be trainers and doctors 
you must know thoroughly the structures and peculiarities. 
of the beings which are to be under your care. 

H. MARSHALL WARD. 


(To be continued.) 





NOTES. 


Tux collections of natural history lately foiwaided to the 
British Museum by Di Emin Pasha, from Cental Afiica, will 
be described at the meeting of the Zoological Society on 
January 17. The specimens have been determined by various 
expeits in the different branches of natural history to which 
they belong. Mr. Oldfield Thomas has prepared a paper on 


~eriously, and were subsequently “under-planted” with | the mammals, amongst which are examples of a remarkable 


* 
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new species of Hyrax. Captain Shelley will contribute a paper 
on the series of birds, which also embraces several new forms, 
The Lepidoptera have been worked out by Mr. A. G. Butler, 
and contain specimens of thirteen butterflies new to science, 
Mr. Edgar A. Smith has examined the fresh-water shells which 
Dr. Emip Pasha obtained on the Lake Albert Nyanza. They 
are referable to five species only, but three of these, as might 
have been expected from the novel locality in which they were 
obtained, appear to be new to science. 


THE Physical Society, of which Dr. Balfour Stewart was 
President, was represented at his funeral by three of its 
members: Mr. J. Johnstone Stoney, Prof. G. F. Fitzgerald, 
and Prof, W. F. Barrett, 


IN a lecture lately delivered by Sir Douglas Galton at the 
Parkes Museum, he drew attention to the increase every year 
of fog and smoke in London, and to the possibility of their 
abatement. Dr. Russell’s experiments, carried out at St. 
Bartholomew’s Hospital, for the Meteorological Council, showed 
that the City rain contained twice as much impurity ag that col- 
lected in the suburbs, That is to say, if the City rain were diluted 
with nearly an equal bulk of water, we should have the rain of 
the suburbs. He referred to the experiments of Prof. Lodge 
with a bell-jar filled with smoke, which is quickly deposited by 
a discharge of electricity, and argued that by disturbing the 
electrical condition of the air by kites or balloons, rain may 
be caused, and by this means the fog dislodged. Failing this, 
nothing remains but to use gas instead of open stoves, but this 
method at present costs about four times as much as coal. 


WE learn from the Annales Industrielles that a mine-shaft is 
being successfully sunk by M. Alexandre, of the Houssu Com- 
pany, m Belgium, through a stratum of moist sand 12 metres thick, 
met with at 70 metres depth, by the Poetsch method, which 
consists in freezing the sand, then excavating it like rock. In 
the present case ten iron tubes (with cutting crown) are inserted 
in the sand at about 1 metre interval, penetrating the coal below, 
Into these are put other tubes, through which is passed a very cold 
liquid to return by the Jarger tubes (generally chloride of mag- 
nesinm cooled by expansion of ammonia). The sand ıs frozen 
more than 3 metres round thetubes. It has the appearance of a 
rock harder than the compact chalk of the English Channel 
tunnel; it 1s sparkling, and speckled with particles of coal. The 
chloride of magnesium, injected at - 14°C., returns at — 12°, 
A thermometer inserted 10 centimetres in the stratum read — 8° 
M. Poetsch’s method was lately applied to making a tunnel at a 
small depth under part of the city of Stockholm, 


WATERSPOUTS are sometimes seen on the Lake of Geneva, 
and M. Dufour has made a study of one which occured on 
August 19, about 7 30am (Arch, des Sciences). It seems to 
have arisen on the lake at the meeting of two winds, one from 
the south, in the eastern part of the lake, and the other from the 
west, in the western ; and its path was along the line of demarka- 
tion, changing direction somewhat as it neared the northern 
shore. Some testified to a nsing of the water, which wag in 
violent rotation (in the direction of the hands of a watch). The 
base of the column was like whirling opaque smoke, which rose 
in widening spiral, lost above in the cloud. The column was 
considerably inclined, the upper part advancing more quickly 
than thelower. In the 1earwas heavy rain. Itis estimated that 
the ¿rombe was about 2 to 3 metres in diameter at foot, and 
about 106 metres high, and its rate of progress about 760 metres 
per minute (the speed of an express train), On reaching the 
shore ıt disappeared, doing no harm either to vineyard or rail- 
way, and had the look of a serpent drawing in its tal. The 
weather was very variable that day, from hour to hour, and from 
one part of the lake to another. There was no thunder nor 
lightning. 
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THe United States Monthly Weathly Revjew for Septem] e1 
last shows nine depressions in the Atlantic Ocean, of which five 
were of tropical or sub tropical origin. Three advanced east- 
wards from the American Continent north of 45° Ne, and one 
appeared over the British Isles. Three of the depressions 
moved across the Atlantic to Western Eurobe. As compared 
with September 1886, there was a slight decrease in the quantity 
of ice reported ; this year the northern limit was lat. 45° 37’ N., 
and the eastern hmit long, 40° 50’ W. 


Tue Port Officer of Madras has given notice, dated Septem- 
ber 22, 1887, that the following storm-signals have been adopted 
at the ports of the Madras Presidency, instead of the flags 
hitherto used :—-Day-signals: a ball indicates the probable 
approach of dangerous weather ; a drum indicates that a cyclone 
is likely to approach the port; a cone, apex upwards, at the 
flag-staff of the port, indicates that it is decided the shipping 
shall be ordered to sea. Night-signals: three lights, hoisted 
vertically one above the other, indicate the probable approach 
of dangerous weather; two lights, hoisted vertically one above 
the other, indicate that a cyclone is likely to approach the port ; 
three bright lights, hoisted triangularly, one at the mast-head 
and one at each yard-arm of the flag-staff of the port, indicate 
that it is decided the shipping shall be ordered to sea. 


AT the conclusion of the Colonial and Indian Exhibition some 
specimens of the American lake-trout (S. namaycush), which had 
been hatched and reared in the Canadian Section, were put ina 
tank, where they prospered. One fish especially prospered, 
surpassing the others in size by an meh. In the course of this 
year they have all disappeared, with the exception of the one 
referred to, whose colossal form accounts for its missing con- 
geners, which evidently became its prey. Mr. W. August 
Carter, of the National Fish-Culture Association, states that 
about 50,000 of these fish were hatched at South Kensington 
two years ago, when he observed them attack one another soon 
after leaving their sac. There is a great diversity of growth 
among them—greater than that which exists among British 
trout. 


A curious incident is reported by Mr. William Burgess, pro- 
prietor of the Midland Counties Fish-Culture Establishment. 
He states that a pond constiucted by him last March, measuring 
50 feet by 30 feet, which is entirely isolated from other similar 
ponds, was shortly after its formation found to be populated with 
trout fry in thei alevin stage. No fish of any kind had been 
placed in the pond, and none could have entered it, the inlet 
and outlet bemg blocked with perforated zinc of a very fine 
mesh. The soil of the pond in question was excavated from a» 
brook where trout must have previously spawned, and the ova, 
although buned in mud and flung heedlessly about, survived, andl 
the fry came to life whe water had been let into the pond. 
This is another proof of the enduring capacity of Sa/monida ova 


AT a recent meeting of the Paris Biological Society, M. L 
Vaillant offered some remarks concernmg the way in whict 
Antennarius marmoratus, a curious fish already studied jam 
Agassiz, builds its nest. Each nest is made of one sea-weed (o 
the Sargasso Sea) the different twigs being brought together am 
made fast to each other by the fish by means of a pasty sort c 
substance provided by the animal itself, Agassiz thought tha» 
separate bits of sea-weed were used, but it ıs shown that i= 
uses the whole of the twigs and bianches of a single plant 
which, of course, allows of much easier work. 


THAT the weasel (Mustela vulgaris) destroys frogs is prove 
by the following incident. While standing near a pond on hi 
estate, a gentleman at -Worcester observed a weasel give chaset 
a frog, which it followed to the water and succeeded in captum 
ing. Holding ıt firmly by the head, the weasel emerged fror 
the water and brought its victim to the bank, but on findin 
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itself disturbed let go the frog and disappeared. Happening to 
visit the spot on the succeeding day the gentleman found the frog 
alive in exactly the same place where it had been left by the 
weasel, although it had been bitten throug to the skull, 

AT a recent meeting of the Jena Naturalists’ Society, Herr 
Stahl read a paper on the significance of those excreta of plants 
known as raphides, ie. crystalline needles often met with in the 
cells in large quantity, From experiments he inferred that they 
were a protection to plants against being eaten by animals. Many 
animals avoid plants with raphides, or eat them reluctantly ; 
and some animals, e.g. sngil species, in eating plants that have 
raphides select those parts that are without the crystals, Many 
plants held for poisonous, e.g. Arum maculatum, owe their 
burning taste simply to the very numerous raphides, which, 
forced ont of their cells, enter the tongue and palate. The juice 
obtained by filtration has quite a mild taste, 

We have received the Proceedings of the Academy of Natural 
Sciences of Philadelphia, Part 2, April to August 1887. The 
volume contains a valuable paper, by Mr. Edward Potts, pre- 
senting ‘Contributions towards a Synopsis of the American 
Forms of Fresh-water Sponges, with descriptions of those 
named by other authors, and from all parts of the world.” In 
closing this monograph, Mr. Potts says he knows of no more 
hopeful field of labour for a young American natuialist, seeking 
for new worlds to conquer, than that provided by the fresh-water 
sponges. Active workers in this field in North America have, 
thus far, but glanced at a few streams and lakes, mostly in the 
neighbourhoods of Buffalo, Chicago, and Philadelphia, and in 
parts of Florida, Nova Scotia, and Newfoundland. Mr. Potts 
has little doubt that the rest of the American continent holds 
many rare prizes in trust for younger and better-equipped 
explorers. 

ANOTHER important paper by Dr. B. Franke, of Leipzig, upon 
the preparation and constitution of the hydiates of manganic 
oxide and peroxide is contributed to the current number of the 
Journal fiir Praktische Chemie, By the action of 100 ac. con- 
centrated sulphuric acid upon 8 grammes potassium per- 
manganate, a beautiful dark reddish-brown crystalline salt was 
obtained of the composition Ma,4(SO,),- H,SO,.4H,O. When the 
crystals of this salt were placed in a solution of soda, they were de- 
composed with deposition of a crystalline powder. These piecipi- 
tated minute crystals were found to consist of the hydrate of man- 
ganic oxide, Mn,O,.H,O, and were shown to possess the consti- 


O ou 
tution MaC MaK ; they were of a steel-gray colour, and 
O OH 


possessed metallic lustre. On heating to a temperature exceed- 
mg 120°, water was evolved, and black Mn,O, renamed. 
When, however, the reddish-brown salt was dissolved in dilute 
sulphuric acid, a precipitate afterward$ separated out, consisting of 


HO 
pure manganous acid, MnO. H4O, of constitution XMno. 
HO 


On rapidly filtering and washing with water, alcohol, and ether, 
the acid was obtained as a brown powder, which on ignition be- 
came transformed into black Mn,O3. One of the most in- 
teresting results of similar experments with hydrochloric 
acid, which behaves in a precisely analogous manner, is that 
they throw considerable light upon the mode of action of hydro- 
chloric acid upon manganese dioxide, the reaction so commonly 
employed for the preparation of chlorine. The first action is 
shown to consist in the formation of a chlorine substitution-pro- 
duct of manganous acid, thus: MnO, + 6HCl = H,MnCl, + 
2H,O. This substance is, however, rapidly broken up into 
manganons chloride, hydrochloric acid, and free chlorine: 
HyMnCl, = Cl, + MnCl, + 2HCI A secondary action then 
commences, the manganous chloride thus formed combines with 
further quantities of the chlorme substitution-product to form 
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manganic chloride; MnCl, + H,MnCl, = Mn,Cl, + 2HCl. 
The manganic chloride, as is well known, does not remain as 
such, and Dr. Franke shows that, like the sulphate, it is at once 
decomposed by water as follows: Mn,Cl, + 4H,O = Mn,0,. 
HO + 6HICI. Finally, the free hydrochloric acid decomposes 
the crystalline hydrate with formation of stable manganous 
chloride. It is especially important to have this reaction thus 
thoroughly cleared up, as it is one of the earliest brought to the 
attention of students, 


A new method of determining the amount of fusel oil in 
spirituous liquors, by counting drops from an instrument named 
a stalagmometer, has been lately brought before the Berlin 
Chemical Society by Herr Traube, who had previously worked 
out such determinations with a capillarimeter, but finds the new 
plan preferable on some accounts. The instiument is a short, 
bent glass tube bulged at one part, into which the liquor is 
sucked up, being previously diluted to about 20 vols, per cert. 
The room-temperature being noted, the number of drops in a 
given volume is counted, and then compared with the corre- 
sponding number got at the same temperature from pure 20 per 
cent. alcohol. A plus of abont 1°6 drop per cent. in the former 
case indicates about o'r per cent. fusel oil; one of about 3 § 
drops o'z per cent. fusel oil, and so on, Even o*0§ per cent. 
can be certainly determined, and, while the author considers this 
arrangement quite sufficient for practice, he describes an im- 
proved form of his method which admits of determining 0'03 
per cent, fusel oil, as well as etheric oils, &e. In this the fusel 
oil is first expelled from its solution by means of certain salts. 


In a recent seiles of experiments on the resistance of materials 
to frost, Herr Bhimcke took the method of putting cubes of 
various kinds of stone ın distilled water, under the receiver of an 


-air-pump, and after the air was exhausted and the cube saturated 


with liquid, exposing the latter to a freezing mixtne. He finds 
that a material is more resistant the less the weight of particles 
it loses in a given number of freezings The results corre- 
sponded pretty much to experience. Besides the well-known 
visible phenomena of weathering, there 1s, even in the first action 
of frost, a loss of extremely fine particles, not perceptible in the 
material itself. The appearance of the visible phenomena occurs 
sooner the more water the stone has taken up. The mode of 
working has a not unimportant influence on the resistance of 
matenals, 

AT the monthly meeting of the Linnean Society ‘of New 
South Wales, held October 26, Dr. Oscar Katz read a paper 
on three new kinds of phosphorescent Bacteria, in addition to 
three already recorded by the author at the meeting of last 
June: (1) Bacillus argenteo-phosphorescens liquefaciens, ob-« 
tained from sea-water at Bondi; its cultures, liquefying 
gelatine, emit in the dark a silvery light, which, however, is 
the weakest of the six lands hitherto found, (2) Bacillus 
argenteo-phosphorescens TI., derived from a luminous piece of a 
small squid (Lofigo), and, at the same time, from luminous 
pieces of the Sydney Garfish (Hemirhamphus intermedius, 
Cant., A. melanockir, Cuv and Val.); (3) Bacillus argenteo- 
phosphorescens IIL, fiom the squid already mentioned. Neither 
of the latter micro-organisms causes liquefaction of the gelatine. 
They give off in the dark a handsome silver hght, much more 
intense than that of the first-mentioned, but resembling that of 
the previously-exhibited Bacillus argenteo-phosphorescens (now 
to be designated I,). From this latter Nos. II. and III. dis- 
tinctly differ. Fuller details about all these luminous Bacterii 
will be forthcoming shortly. 

DURING his last journey to the Amdo, M. Potanin discovered 
an interesting manuscript containing a Tibetan version of the 
Mongolian epics of Hesser-Khan. Speaking of this discovery, 
Prof. Vasilieff has Intely expressed his belief that travellers might, 
if they tried, find many valuable manuscripts in Eastern Turkistan 
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—relics of the earlier Buddhist era and of the Chinese dominion. 
Such treasures are probably also to be found in Japan and Corea. 
It is known that there are Japanese versions of Himan Thsang’s 
journey ; and Prof. Vasilieff has been informed that manuscnpts 
written on palm-leaves, and brought fiom India, have been seen 
m Corea. Many Coreans formerly visited India as Buddhist 
pilgrims. 

A LIST of publications issued by the authority of the De- 
partment of Science and Art has just been published. It 
includes publications specially relating to mstiuction in science 
and art, publications relating to the South Kensington Museum, 
catalogues of reproductions and of loan collections, miscella- 
neous publications, hand-books, books of photographs, and 
diagrams, 

MESSRS. GIARD AND BONNIER have just published a valuable 
memoir on the anatomy of the Bopyrida, with good illustiations, 


WHALES—the so-called “herning” whales, which follow the 
shoals of that fish—are very numerous off the west coast of 
Norway this winter, and large catches have been made, 


In the Repoit of a Committee appointed by the British 
Association “for the purpose of investigating . . . the quantity 
and character of the water supplied to various towns and 
districts” from the permeable formations of England, a very 
misleading statement as to the character of the water-supply of 
Cheltenham was made. In a later Report of the same Com- 
mittee, just issued, the error is fiankly admitted. ‘In the 
Eleventh Report of your Committee,” we read, ‘ by a most 
unfortunate misprint, the reservoirs are described as ‘dry’ duung ! 
the drought of 1884, instead of ‘short,’ as reported by a cor- | 
respondent, in which statement he was obviously icomect, 
Your Committee much regret that the condition of the Chelten- 
ham Waterworks should have been misrepresented by them, as 
they were fully aware of the ample supply and pure quality 
given to the town by the Corporation, the punty of which has 
been testified to by Drs, Allen Miller, Frankland, Way. and 
Tidy, and Prof. Voelcker.” 


THE Brighton Herald says it is expected that the medalhon 
portrait of the late Dr. Thomas Davidson, F.R.S.. Gold 
Medallist of the Royal Society, Wollaston Medallist of the 
Geological Society, and first Chairman of the Brighton Museum 
Committee, executed in marble for the Committee of the 
Davidson Memorial by Mr. Thomas Brock, A.R.A., will be 
unveiled eaily in the new yea. The work 1s said to be an 
excellent likeness, 
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a Å SHOCK of earthquake was 1eported from Oberhausen on 
December 9. The dnection was from west to east. 





Last week Sir John Lubbock delivered an interesting address 
in Queen Street Iall, Edinburgh, to the members of the Edm- 
buigh Philosophical Institut.on on “The Sense and Senses of 
Animals.” Ee siid one would gratefully admit that the dog 
was a loyal and true and affectionate friend, but when we came 
to conside: the nature of the animal our knowledge was very 
limited. That arose a good denl from the fact that people had 
tried rather to teach animals than to learn from them. It had 
occurred to him that some such method as that which was fol- 
lowed ın the case of deaf-mutes might prove instructive if 
adapted to the case of dogs. Ie had tried with a black 
poodle belonging to himself, Ye then went on to relate several 
experiments he had made with pieces of cardboard with 
different words marked upon them. He had taken two pieces 
of card, one blank and the other with the word ‘ food” upon 
it. He had put the latter on a saucer containing some bread 
and milk, and the blank card he put on an empty saucer The 
dog was not allowed to eat until ıt brought the proper card to 
him, This experiment was repeated over and over again, and 





in about ten days the dog began to distinguish the card with the 
letters on it from the plain card. It took a longer time to make 
the dog realize the difference between different words. In 
order to try and discover whether the dog could distingdish 
colours, he prepared six cards, marking two of them blue, two 
yellow, and two orange. He put one of each on the floor, and 
tried to get the dog to bring to him a card with the same colour 
as one which he showed the dog in his hand. After trying this 
for thiee months, he found that his experiment in this direction 
wasa failure. He had always felt a great longing to know how 
the world appeared to the lower animals, It was still a doubtful 
point whether ants were able to hear. From experiments which 
he had made, he had come to the conclusion they had not the 
power of addressing cach other. His impression on the whole 
was that bees and ants weie not deaf, but that they heard 
sounds so shrill as to be beyond our hearing. There was no 
doabt about insects seeing. He related several experiments he 
had made with the view of discovermg whether different insects 
could distinguish different colours and had any preference for 
particular colours. The colours of objects produce upon insects 
an impression very different from that produced on human 
beings. The world to them might be full of music which we 
could not hear, colours which we could not see, and sensations 
which we could not feel. 


TE additions to the Zoological Society’s Gardens dming the 
past week include a White-crested Guan (Defile jacutinga) from 
Guiana, presented by Captain J. Smith, s.s. Godiva ; two Silky 
Bower Birds (Pilonorhynchus violaceus) from New South 
Wales, deposited; two Viscachas (Zagostomus trichodactylus) 
born in the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JANUARY 1-7. 
(FOR the reckoning of time the civil day, commencing at 
is here employed. } 


Greenwich mean midnight, counting the hours on to 24, 


At Greenwich on January 1 
Sun rises, 8h. 8m. ; souths, rzh. 3m. 39°5s.; sets, 15h. §om. : 
right asc. on meridian, 18h. 46°om.; decl. 23° 2’ S. 
Sidereal Time at Sunset, 22h. 42m, 
Moon (at Last Quarter on January 6, 12h.) rises, 17h 29m.*; 
souths, th. 31m.; sets, gh. 25m.: mght ae on meridian, 
8h. Izom. ; decl. 19° 10’ N. 
Rizht ase and declination 


Planet. Rises Souths. Sets. on mendan 
h. m. h m. h m h n EnS 

Mercury.. 7 33 . I1 19 a I5 5 13 17 24 19 S. 
Venus ... 4 19 855 . I3 3I . 15 37I . 16 38S. 
Mars o2: . 6 9 . 1157 ..12 503 . 3 65. 
Jupiter... 437... 9 O.. 13 23 I5 421 no 18 47S. 
Saturn... 17 59%... 149... 9 39 8 292 .. 19 31 N. 
Uranus.. 050. 623%. II56 . 13 39 ó 58S. 
Neptune. 13 19 2059... 4 39" . 3430 .. 17 57N. 


* Indicates that the riving is that of the preceding evening and the setting 
that of the following morning. 
Oceultations of Stars by the Moon (visible at Greenwich), 


Co: nding 
angles from ver- 


Jan Star. Mag. Diaap. Reap tex to right for 
inverted image. 
. h m. h. m. a o 
I d’ Cancri... 6 4 13 near approach 200 — 
5 .. 6 Virginis . 6 216... 3 24 53 209 
Jan h. 
I 9 Saturn in conjunction with and o° 55’ north 
of the Moon. 
2 16 Venus in conjunction with and 1° 51’ north 
of Jupiter. 
4 I Mercury at greatest distance from the Sun. 
6 9 Mars in conjunction with and 2° 46’ south 


of the Moon. 


Saturn, January 1.—Outer major axis of outer ring = 457°8 ; 
outer minor axis of outer ring = 15’'1 ; southern surface visible. 
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* Variable Stars. 
Star R.A (1888'0) Decl (1888 0) 

hom. ory h m. 
U Cephæ o 52'4 ... 81 16N. . Jan. 5,22 42 m 
Algol 3 0°9.... 40 31 N. » 31855m 
Aà Taun.. ® 3545.. I2 10N... ,, 3,18 23 m 
£ Gemmorum 6575..2044N.... ,, 3,23 OM 
R Canis Majoris.. 7145 . 1612S yy 2,20 46 
n 4 9 2m 
U Vuginis ... 12 454. 610N, ve SN M 
3 Libiee . 14 5570... 8 45S. » 1,21 9m 
R Libree . 15 4773. 15 548. y Bb M 
U Ophiuchi 17 109... r20N... 4, , 3527 

and at intervals of 20 & 
R Lyree ©. IB 519 4348N. .. Jan. r, m 
R Sagıttait.. .. IQ 101I I9 35. we » 3s M 
R Sagitte . . 20 90 .,1623N... y 3 m 
T Vulpeculæ . 20 46°7 ... 27 SON, » 3 4 Om 
Y Cygni 20 476 .. 34 14N » 2A 26 
: » 4, 21 19 m 
è Cephei . 222570 .. 57 51N .. 4, 2,19 OAS 

M wgnifies maaomun ; vt minimum. 
Meteor-Showers. 
RA Decl 
Near ¢ Cancri .. 119 16 N. ... Bright and swift, 


57 N. ... Very swift and short. 


» 8 Urse Majons 
53 N. .. January 1, 2, and 3. 


The Quadrantids .. 


140 
228 





GEOGRAPHICAL NOTES. 


THE two great medals of the Pans Geogiaphical Society have 
been awarded to General Alexis de Tillo for bis great topo- 

phical wok on Europe and Asia, and to M. Alphaud, 
Picpecio Geter of the Ponts et Chausées, who, “by inspiring 
a feeling for the beantiful and of the necessities of hygiene, has 
done so much to umprove the topography of the capital.” 
Medals of the first class were awarded to M. Enguehard, geo- 
giaphical draughtsman; Prof. François Bazin ; Brof, Maxime 
Mabire ; Prof. Paul Gaffarel, for a work on the soil of France ; 
M. Fauve, for his fine topographical works ; M. Ch. Lasalle, 
for a work on the defences of France; M. Piene Collet, for 
his rehef plans; Lieut. Somprou; M. Pomet; and M. 
Veriagen. 


LIEUT. von Francois and Dr. Wolf will start shortly on a 
scientific mission to Togoland, one of the German possessions 
on the West Coast of Africa. 


In the new part of the Journal of the Manchester Geo- 
gaphical Society there 1s an instructive paper by the Rev. 

. P. Ashe on Uganda, and the mannets and customs of its 
people. 


News from Africa states that the well-known African traveller, 
Heir Gottlob Adolf Krause, has returned to Accra on tbe Gold 
Coast. In May 1886 he commenced his exploring expedition, 
Starting from Accra and crossing the River Aciopang-Volta at 
Kpang, he proceeded in an easterlwdirection, passing through 
Kpando, Kiahje, Salaga, Dagomba, Walawala, East Gurunsi, 
and Busanga to Wagaduga and Ban Djagaia, penetrating to 
within a few miles of Timbuctoo. On his return he jomneyed 
through West Gurunsi, the Ashantee District, Kintimso, Salaga, 
Sogede, Baleta, Gheshi, Atakpama, and Pla. Lieut. Kund 
on his jouney to Cameroon met Herr Krause at Accra, and 
sends this report Herr Krause states that to the north of Salaga 
the influence of the Sahara is most promment, and the country 
is moie desolate the further north one goes. Rice and tobacco 
aic universally cultivated. The principal articles of commerce are 
kola-nuts and salt, the district bemg chiefly inhabited by the 
Fula tube. Nearer to the coast there are several other tribes 
and dialects, but the Haussa language 1s most generally spoken. 
Most of the population 1s still heathen, but some of the meichants 
and be.ter educated families are Mohammedans. Herr Krause 
was not enabled to proceed as far as Timbuctoo, owing to the 
unfriendliness of the Sheikh Tidchani. 

THE Bollettino of the Italian Geographical Society for 
October and Novembei publishes a valuable paper by Sig. A. 
Borda on the geography, history, and present social conditions 
of the Republic of Columbia (New Grenada), which promises 
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to enter on an ea of peace and prospenity under its enlightened 
and popular President Nunez, who was elected last June for a 
teım of six yems. The present population is calculated on 
official ieturns at about four millions, mcluding -200,000 still 
living m the tribal state in the more maccessible forest regions. 
These forests are described as abounding in a great variety of valu- 
able trees yielding the finest cabinet woods, balsams, gums, dye- 
woods, alimentary and medicinal products. The fiora and fauna 
are scarcely exceeded by those of any other land in diversity of 
types, while the country contains vast supplies of minerals, such 
as gold, silver, platina, 1ubies, emeralds, crystals, porphyry, salt, 
and sulphur. Since the conquest till the present time the yield 
of the precious metals is estimated at 130,000,000, mined 
chiefly ın the departments of Canea and Antioquia. Mining 
operations, which had suffered much from the unsettled state of 
the countiy, have .ecently received a fiesh stimulus by the intio- 
duction of foreign capital and improved engmeering appliances. 
The metalliferous districts, which occur at various elevations, and 
especially along the nver valleys, are stated to be generally 
salubrious, and foreigners are now enabled to purchase mines on 
the same terms as the natives, But the great natural resources 
of Columbia still he almost untouched, chiefly through the Jack 
of good and regular communications, the roads being generally 
sapracticable fay wheeled traffic, while the railway system 15 
little developed. Besides the Panama, Bolivar, and Cucuta 
lines alieady open: others are in course of construction in the 
departments of Canea, Antioquia, Cundinamasca, Tolima, and 
Santander. The great water highway of the Maddalena has a 
fleet of twenty-five steamers, and 1s connected with the seaport 
of Cartagena by the Digue, a navigable canal branching off at 
Calamar. The yearly imports fiom Europe and the United 
States average 43,000,000, and the exports £1,600,000. The 
revenue for 1887-88 is estimated at 44,000,000, the expendi- 
ture 44,600,000, and the public debt 44,500,000, half internal 
and half foreign. The Government has still at its disposal ex- 
tensive domains, which are granted on favourable terms to 
immigrants as well as to native and foreign speculators. At 
present the country is in the enjoyment of profound peace, with 
improved exteinal and internal relations, and a general desire to 
close once for all the era of aimless political revolutions. 





JOURNAL OF THE ROYAL AGRICULTURAL 
~ SOCIETY 


“THE most recent number of this Jounal well keeps up the 
credit of its predecessors in spite of the grievous loss 
the Society sustained a year ago in the death of its talented 
editor, Mr. H. M Jenkins The contributors include the Earl 
of Coventry, Sir F. Bramwell, F.R S., Dis. J. Voelcker and P 
Vieth, Mayor Craigie, Principal W. Robertson of the Royal 
Veterinary College, Mr. James Macdonald, of Edinburgh, 
Messis, Bernard Dyer, Albert Pell, Charles Whitehead, William 
C. Little, Charles Clay, Herbert J. Little, and otheis. Since 
these remarks were penned, we regret to hear of the sudden 
death of Principal Robertson, of the Royal Veterinary College @ 

The contents may be classified as—strictly agricultural, com- 
prising articles on ensilage, sheep-feeding expeiiments, and 
1eports on the prize-farm competitions in Northumberland ; 
statistical, as presented ın papers upon twenty years’ changes in 
our foreign meat supply ; engineering, as represented in trials of 
portable engines, and report of the consulting engineers at New- 
castle ; and purely scientific, as ın papers on micro-organisms 
and their action on milk and milk products, on protective 
inoculation for anthrax and quarter ul, and on the progress of 
the Hessian Hy. 

Few of the papers possess such a wide general interest, 
both scientific and sanitary, as that of Dr. P. Vieth, on the 
action of micro-otganisms on milk. Malk ıs subject to lacte 
fermentation, caused by the presence of a bacillus, consist- 
me of short motionless 10ds propagating by segmentation. The 
effect of these bacilli is to cause the milk to som and lose its 
liquid character, and assume the appearance of a gelatinous mass, 
The milk, ın fact, “‘ turns,” and a separation of the cud fiom 
the whey follows, as though rennet had been added, but from a 
different cause. It 1s also now shown that lactic fe1mentation 
requires to be induced by the introduction of bacilli from without, 
after the milk ıs diawn from the cow, and that it 1s not inherent 


It Journal of the Royal Agricultural Soctety,” Senes Il vol. xvuu 
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in the milk. Lactic fermentation cannot take place unless in | ripened vintage wine? The matter requires ġo be dealt with 


the presence of free oxygen, and at temperatures ranging from 
50° to 114° F. Below and above these limits the process 18 
arrested. ‘The ġutyrec fermentation is caused by a bacillus of 
larger size than that to which lactic fermentation is due, and 
occurs in milk free from lactic acid and of alkaline reaction. 
Che bacillus of butyric fermentation will withstand a higher 
(degree of heat, and the spores will stand a boiling heat for five 
minutes very well. Alcoholic fermentation is induced in milk 
which has already passed through the stage of lactic fermentation 
by means of a special ferment which has been used from time 
immemorial in the Caucasus under the name of kephir. By 
the action of this ferment a preparation similar, if not identical 
with koumiss is produced. Sé:my fermentation gives what is 
known in Norway as ropy milk, where it 1s used as an article of 
‘liet. With this fermentation a micro-organism is also associated. 
Cheese is a product of fermentation from beginning to end. 
Not only ıs it a fermentative process by which the curd is separ- 
ated from the whey, but the processes of ripening also depend 
upon various micro-organisms. It is generally thought that the 
differences between the cheese made in various localities, and 
which so well evade imitation, are due in a measure at least to 
the propagation and prevalence of micro-organisms of a sort 
which may be rare or wanting in other districts ; and that con- 
sequently it may be easy to make cheese of a paiticular flavour 
or character in one district which it will be found mmpossible to 
produce in another district. 

The able paper by Major Craigie, on twenty years’ changes 
ia our foreign meat supply, is well worth reading. The paper 
is deeply interesting to agriculturists, and deals with the probable 
sources of animal food for the constantly imecreasing human 
family. The enormous increase of population in the Umted 
States of America is especially noticed, and the followi 
extract from the Commissioner of Agriculture’s (Mr. Cohnan’s) 
address to the “ Cattle Kings” assembled at Chicago is sig- 
nificant and hopeful for the future of agriculturists :—' In 1880 
we had 50,000,000 of inhabitants; in 1905 we should have 
100,000,000, in 1930, 200,000,000 ; in 1955, 400,000,000; in 
1980, less than 100 years hence, 800,000,000 of inhabitants. 
Where are these teeming millions to lve? On what are they to 
subsist? Where and how are the cattle to be bred and reared 
uhat must be relied upon to furnish beef?” Jn answer to all of 
which questions we may be permitted to point out that many 
disturbing causes may operate to check this uniform future 
development of the population of the States. The won- 
erful results of geometrical progression have often astonished 
schoolboys ; and as naturalists we also know what ought to 
happen in the case of insects, or even of mammals, if their actual 
mcrease in the least degree corresponded with their natural 
powers of expansion. Even the human family does not always 
increase as rapidly as it might. Stress 1s laid upon the fact that 
wost of the available land for cattle-ranching has already been 
laid hold of, and that further extension of this industry has for 
the present 1eceived a check fiom which it is not likely to re- 
cover, Also the singular diminution in the numbeis of sheep 

ethroughout the Old World, and the less noticed fact that since 
1883 the sheep stock of the United States has lost 6,000,000, 
must bear upon the price of mutton sooner or later. In the 
United Kingdom, ine uding islands, we had in 1867 I11 sheep 
to every 100 inhabitants ; in 1887 we have 79. In France they 
had in 1867 80 sheep to every 100 inhabitants, but m 1887 they 
only have 59. The same story is told in every European country 
without exception, and the sheep population of the world would 
have most disastrously decreased had it not been for the large 
increase in stocks in the Australasian colonies and the Argentine 
Republic. 

e experiments upon ensilage are particulaily worthy of 
attention. The process of ensilage has its devotees, who, lke 
Prof. Rogers, consider it to be a panacea for agricultural 
distress. This sanguine view has been supported by the ex- 

` perience of many agriculturists, who have not the least doubt 
as to the superiority of silage over hay, and who also look upon 
the peculiar succulence of silage as a fact of great importance, 
One thing, however, appears ceitain—that, valuable as ensilage 
may be, it cannot equal in nutrient properties young growing 
grass. Hay or silage may be of more value in winter than 
is grass in summer, but intrinsically grass is that peifect product 
of unaided Nature whith no art can better. 

An optimist view thus stated may be challenged, and the pro- 
pounder asked if the fresh’ clusters of the giape aie equal to the 





scientifically, and it is with a view to clearing up the matter that 
the Royal Agnicultural Society has with the aid and concurrence 
of the Duke of Bedford carried out a series of crucial experi- 
ments upon the value of ensilage as a stock food in comparison 
with the value of hay. Such an expeiiment gs liable to many 
sources of error. The Wilmington experiments of 1886 abounded 
in them There was no guarantee that the hay as hay was as 
good as the silage as silage. There was no record as to the com- 
parative areas of land required to produce the hay or the silage. 
The large amount of silage eaten by the bullocks bore an un- 
satisfactory relation to the small quantity of hay eaten, indicating 
that the ensilage was good and palatable, while the hay was un- 

alatable. This inference ıs borne out by the dietum of the 

ociety’s chemist, that the hay at Wilmington was ‘‘ very inferior 
indeed,” while tle silage ‘* was really well made.” Such sources 
of error invahdate the results obtained, and if, as was the case, 
the cattle fed on good silage did better than those fed on bad 
hay, all we can say 1s that no other result could very well have 
been expected. At Woburn the experiments were more strictly 
conditioned. ‘‘ 54 acres of ground were carefully measured out, 
and the was only cnt as it was wanted for carting to the 
silo, not Peme allowed to le on the feld any length of time. 
Two carts going side by side were filled simultaneously, and 
then taken to be weighed. After weighing, one cart went to the 
silo, into which grass was to be filled, and the other went to a 
meadow, where the grass was spread and left for haying.” I 
must not take up space by explaining the complete system of 
sampling the grass, and the two products of hay and silage. 
Suffice it to say that the utmost pains was taken to obtain 
thoroughly 1epresentative samples for purposes of analysis, 
The hay and silage thus obtained might be considered as strictly 
comparable with one another, and if the process of silage is 
preferable to the older and more fragrant system of hay-making, 
the comparison might here be instituted with every prospect of 
deciding the question. The experiment was made upon twelve 
Hereford steers, six of which were placed on a diet of 3 Ibs. 
of cotton cake, § lbs. of maize meal, with hay ad Hditum and 
water ad libitum. The other six were given 3 Ibs of cotton 
cake, 5 lbs. of maize meal, with silage ad /iġiium, and water ad 
idium. The conditions were the same except with regard to 
the hay and the silage. The bullocks were practically of equal 
size and weight, although the six bullocks which were placed on 
the ensilage side of the experiment had the advantage of 9 lbs. 
over the hay-fed lot, and weighed 60 cwt. r qr. 20 lbs. The 
result after thitty days’ feeding was that the bay-fed bullocks 
had increased more in weight, the comparative merits of the two 
systems of feeding being as follows :— 


Gain per day per head of bullocks receiving hay . 2°3 lbs. 
Ditto ditto ditto silage. 2 1 lbs. 


During the succeeding month the result was m favour of the 
ensilage, but in the total period of 84 days, which terminated on 
March ro, 1887, the result was :— 


Gain of hay-fed bullocks . 1°96 lbs. per day. 
+ Ditto silage ditto . a 1'98 lbs. ditto. 


A very curious result was arrived at with reference to the 1elative 
amounts of hay and water®and of silage and water consumed 
during this priod. The six bullocks receiving hay consumed 
of hay 20°3 ibs per head per day, and drank 70°7 lbs. of water, 
or a total of hay and water of gr Ibs. each. The six bullocks re- 
ceiving silage consumed of silage 51 Ibs. and of water 40'r lbs., 
or a total of gi lbs. each. This very closely accordant result 
appears to point to the conclusion that the only difference be- 
tween hay and silage is water, and that hay with plenty of water 
is quite as good a food for fattening bullocks as silage with less 
water. 

The progress of the Hessian fly is a topic of considerable 
public interest, and no one could more satisfactorily enlighten us 
on the subject than Mr, Charles Whitehead. e are told by 
this excellent practical entomologist that the Hessian fly appeared. 
fast in America in 1779, and that a great scare prevailed in 
England at that time, which turned out to be unfotinded. The 
nearest country to us at present affected with the pest is Russia, 
which appeared to first receive this unwelcome visitant in 1879, 
and it 1s still a moot point whether our Hessian flies have arrived 
from America or from Russia That we have it rather bad is 
plain from the fact that the insect has been proved present in 
twenty English counties. The theatie of its operations is likely 
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to be extended during next summer, and we shall probably soon 
have the satisfaction of knowing whether our climate is suitable 
to its tastes. Ifso, ıt will probably obey the mandate of increas- 
ing and multiplying ; but its tendency will be towards deplenish- 
ing rather than replenishing the earth. The prospect 1s not 
exactly nice, but we may take some comfort from Prof. Riley's 
expressed opinion that the Hessian fly will not prove a very 
serious plague to British agniulturists. 


Downton, December 10, JOEN WRIGHTSON. 





THE REPRODUCTIVE ORGANS OF 
ALCYONIDIUM GELATINOSUM. 


J5 some specimens of the Polyzoon Alcyonidium gelatinosum 

dredged last summer, I noticed that the colony, in place of 
being nearly homogeneous in colour and semi-translucent, as is 
usually the case, had a blotched appearance, caused by the 
presence of a number of small rounded spots of an opaque 
gtayish-white or pale yellow colour. These average about 
o's mm. in diameter, and are scattered irregularly through the 
colony. On teasing up a small part in sea-water, and on making 
a few rough sections of the living colony, I found that the 
opaque spots were cavities filled with fully developed active 
spermatozoa. No ova wee visible in the polypides of any of 
the parts examined, so these colonies were evidently in the 
condition of sexually mature males. It at once occurred to me 
that this species of Alcyonidium might be unisexual—some 
colonies male and others female—the males being distinguishable 
when mature by their spotted appearance. The specimens were 
preserved for future examination 

On eee to Liverpool, and looking up the literature of the 
subject, I find that Hincks states (‘‘ British Marine Polyzoa,” 
introduction, p. Ixxxvi.)that “ Adcyon:dium gelatinosum, accord- 
ing to Kollrker, ıs unisexual,” and I gather from the context 
that it is the individual polypides that are unisexual, and not 
the whole colony. Hincks, however, does not give a reference 
to any paper by Kolliker, and I have not been able to find in 
the literature of the Polyzoa, or in the bibliographies I have 
consulted, any paper of Kolliker’s which would be likely to 
contam observations on the reproduction of Ayonidium ; there- 
fore I am still uncertain how far Kolliker’s remark is intended to 
apply—to the whole colony, or only to the individual polypides. 
I know ofno other investigations on the subject. 

I have now examined a number of thin sections, of both the 
spotted colonies (including the one formerly dissected) and the 
usual translucent ones, and I find :— 

(1) In the spotted colontes there are a number of greatly dis- 
tended polypides, with their cceloms filled with fully developed 
spermatozoa. There are also a few ordinary large, but not dis- 
tended, polypides, containing each a few young ova. 

(2) In the ordinary clear colonies there are neither ova nor 
spermatozoa to be found. 


It is evident, then, that the colony is hermaphrodite, whatever ` 


the polypide may be. But it is also evident that the spotted 
colonies are virtually males, Their spermatozoa are fully 
developed, while their ova are still quite immature. Probably, 
then, Alcyonidium gelatinosum is, like many of the Compound 
Ascidians, an hermaphrodite in which the reproductive systems 
arrive at maturity at different times in the life-history. Most of 
the Compound Ascidians in which I have part the case are 
proterogynous (the female organs maturing first), but Adcyo- 
nidium gelatinosum appear to be proterandrous. If the 
polypides are unisexual, then the proterandry refers only to the 
colony as a whole, but itis possible that each polypide may be 
a proterandious hermaphrodite, developing ova after it has got 
rid of the spermatozoa. I hope to investigate this matter further 
by keeping some colonies alive at the Puffin Island Biological 
Station, and examining their condition from time to time. 

In Alcyonidium gelatinosum both the ova and the spermatozoa 
occur m ordinary polypides, and not, as Hincks states is the case in 
the closely Felatedspecies A, mytili, in “ goncecia” (cells contam- 
ing no polypides). In my sections the alimentary canal and 
tentacles are found cut across here and there in the masses of 
spermatozoa, The large cavities containing the spermatozoa are 
evidently ordinary polypides, with the ccelom greatly distended. 


W, A. HERDMAN, 





SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, December 15.—‘‘ Note on the Develop- 
ment of Feeble Currents by pmely Physical Action, and on the 
Oxidation under Voltaic Influences of Metals not ordinaily 

arded as spontaneously oxidizable.” By Dr. C. R. Alder 

ught, F.R.S., and C. Thompson, F.C.S. 

The authors have noticed that 1f two or more different kinds 
of aeration plates be set up on the surface of the fluid contained 
in a shallow basin in which the oxidizable metal is ummersed, 
and sufficient time be allowed to elapse to enable the films 
of air attracted to the aeration plates to attain a condition of 
equlibnum, different constant values are usually obtained for 
the E.M. F.’s generated by opposing to the oxidizable metal first 
one and then the other of any given, pair of aeration plates, the 
currents generated being rendered thi oughout of too small density 
for ‘‘running down” to take place during the observations by 
interposing a large resistance in the chemt. If when this state 
of constancy has been attained the two aeration plates be op- 
posed to each other with a considerable resistance in circuit, a 
current passes from the one giving the higher value when opposed 
to the oudizable plate through the external circuit to the other ; 


„this current at first is of such magnitude as to correspond exactly 


with the E.M.F. due to the difference between the E.M.F.’s ex- 
hibited when the two plates respectively are opposed to the 
oxidizable metal; but after some time it gradually diminishes ; 
even after seveial days, or even weeks, however, ıt is usually 
still measurable ; and 1f a miniature silver voltameter be included 
ın the circuit, in many cases an appreciable amount of crystalline 
silver 1s found to be slowly deposited on the negative electrode 
of the voltameter, which may conveniently be a thin gold wire 
immersed to a depth of a few millimetres in silver-nitrate solu- 
tion, a silver plate or wire forming the positive electrode Various 
experiments are described ın illustration.s 

It ıs obvious that during the passage of a cnment the dilute 
sulphuric acid between the two plates must be electrolysed, so 
that hydrogen would tend to be liberated on the surface of the 
plate acquiring the higher potential, and oxygen on that of the 
other ; the hydrogen whilst nascent would necessarily be more or 
less completely oxidized to water by the oxygen of the film of 
condensed air; so that on the whole the net chemical action in 
the cell itself would be either mi/ (if all hydrogen were so 1e- 
oxidized) or one adsorbing heat (1f some of the hydrogen escaped 
oxidation). The oxygen slowly evolved would escape as such, 
being dissolved by the surrounding fluid. The effect of this 
should accordingly be that the efficiency of the aur-film on the 
fust plate would be more or less depreciated, and that on the 
second exalted ; ın pout of fact, if the two aeration plates in such 
an arrangement which has been generating a current for some 
tume be (by means of an appropriate switch) disconnected from 
one another and successively opposed to a given oxidizable plate, 
the one does give a considerab y lower and the other usually an 
appreciably highe: value than the constant ones previously ob- 
tained (before the two aeration plates were directly opposed 
to one another) on opposing each severally to the oxidizable 
metal; whilst on allowing the cell to stand for some time 
generating no curent, the lower value gradually rises and the 
raised one falls until sensibly the old constant values are again 
obtained. 

When siver plates are used in conjunction with a fluid capable 
of dissolving silver oxide (such as dilute sulphuric or acetic acid 
or ammonia solution), distinctly larger amounts of curent are 
usually developed than with platinum or gold plates, and simul- 
taneously silver passes into solution, the plate acquinng the 
lower potential diminishing in weight, and, in short, behaving 
precisely as though it were an oxidizable metal, such as zinc or 
copper. Obviously this 1s due to the circumstance that with 
silver the ion hberated attacks the metal of the plate acquiring 
the lower potential; but the remarkable pait of the action 
is that this attack is only partial, so that the amount of silver dis- 
solved is mvariably /ess thas that eqravalent lo the current passing, 
i.e. less than that deposited in a silver voltameter included in 
the circuit. 

Various illustrative experiments are desciibed which show that 
the difference between the silver dissolved and that deposited by 
the current is relatively much larger with the weakest currents. 

It is obvious that if silver will dissolve in acids, &c., under 
the comparatively feeble oxidizing influence of an aeration plate, 
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much more rapid solution might be anticipated by substituting 
for such a plate platinum immersed in a powerfully oxidizing fluid 
such as stiong nitric acid, or sulphuric acid solution of chromic 
anhydride. In point of fact, the authors have found that on 
setting up such cells where the silver was immersed in dilute 
sulphuric acid (z.e. Grove’s cell with silver instead of zinc, and 
so on), electromotors of notable power are produced, at any rate 
until the silver plate becomes coated with sparingly soluble 
sulphate. Even in these cases, however, perfect correspondence 
between the amount of silver dissolved and that deposited in a 
voltameter included in the circuit does not subsist, the latte: being 
always measmably the greater. 

Just as silver is capable of being dissolved in an appro- 
priate Aud when opposed to an aeration plate, so may several 
othe: metals not ordinarily prone to atmospheric oxidation , thus 
mercury with dilute sulphuric acid as fluid, and an aeration plate 
of platinum sponge, generates a measurable continuous current, 
forming mercurous sulphate m so doing, so that after some time 
the liquid becomes turbid through separation of that sparing] 
soluble salt, and the filtered fluid precipitates calomel on ad- 
dition of dilute hydrochloric acid. Acetic acid acts similarly, 
but far less energetically. Potassium cyanide solution, on the 
other hand, causes a much more rapid solution of mercury, form- 
ing mercuric potasstocyanide ; itis noticeable that in thts case 
only I00 of meicury go into solution for 108 of silver 
deposited im the voltameter, whereas when sulphuric acid is 
used 200 parts of mercury become sulphate per 108 of silver 
deposited. 

f gold be substituted for mercury in this latter arrangement, 
rapid solution takes place with formation of aurocyanide of 
potassium, 196 parts of gold being dissolved per 108 of silver 
thiown down in the voltameter. Palladıum behaves precisely 
as gold, 52 parts of metal being dissolved per 108 of silver 
deposited ; local action sometimes causes in each case a slight 
excess of amount dissolved relatively to the current passing, the 
opposite result to that observed with the silver cells above 
described. 

Of course, if more powerful oxidizing agents me used than 
simple aeration plates (such as platinum in sulphuric-chromic 
solution) the action goes on 1m all such cases still more rapidly. 


“On the Functions of the Occipital and Temporal Lobes 
of the Monkey’s Brain.” By Dr. Sanger Biown and Prof, E. 
A. Schafer, F.R.S. 

The authors gave an account of experiments upon the brain 
of monkeys, involving the removal of the occipital and temporal 
lobes respectively. These experiments show that removal of 
the whole of one occipital lobe pioduces permanent hemiopia, 
and that removal of both occipital lobes produces complete and 
permanent blindness of both eyes; and, further, that for the 
production of these effects ıt is not necessary that the angular 
gyrus should be involved in the lesion. 

They also show that not only the superior temporal gyrus but 
even the whole temporo-sphenoidal lobe can be removed on both 
sides of the brain in monkeys without producing any appreciable 
peimanent effect on hearing. 

The reading of the paper was ulustrated by di exhibit- 
ing the extent of the lesions, as well as by casts of the brains. 


Royal Meteorological Society, December 21.—Mr. W. 
Ellis, President, in the chair.~-The following papers were read : 
— The mean temperature of the air at Greenwich, from September 
1811 to June 1856, by Mr. H. S. Eaton. This is a discussion 
of the meteorological journals of the Jate Mr. J. H. Belville, 
and those of the Royal Observatory. The general results of this 
investigation are :—(1) That there was no appreciable change in 
the mean annual temperature of the air at Greenwich ın the 
period 1812 to 1855 inclusive. (2) That on the eminence on 
which the Royal O tory is situated the average temperature 
at night, or rather the early morning, is in all cases higher than 
over the lower grounds. (3) That with a north-wall, or possibly 
a north-window exposure, higher maximum temperatures are 
found at the lower stations. (4) That the movements of the 
thermometer are retarded with a north-wall exposure as compared. 
with an instrument on an open stand, especially where the 
situation is a confined one, the indications of the thérmometer 
not following changes of temperature so promptly owing to the 
modifying influence of the adjacent building.—Report on the 
phenological observations for the year 1887, by the Rev. T. A. 
Preston. The past season was a most exceptional one. For 
flowers it was disastrous; fruit was generally a failure, though 





; 1: hours at the summit of Mount Washington. 


there were exceptions ; those kinds which prorfised well turned 
out very small or spoilt by insects. Vegetables were universally 
poor, roots were destroyed by insects or drought, and green ciops 
soon passed off. The wheat crop, however, was better than 
was expected. Barley on light lands was poor, but that which 
was sown early was satisfactory. Meadow hayewas not up to an 
average crop, but clover and seed hay were much more nearly 
so. In Kent the fruit crops turned out lighter than usual, but 
the prices have ruled higher.—Karth tremors and the wind, by 
Prof. John Milne, F.R.S. The author has made a detailed 
examination of the tremor records obtained in Tokio, and 
compared them with the tri-daily weather maps issued by 
the Imperial Goverment of Japan.* From this comparison 
the following conclusions have been drawn :—(r) Earth tremors 
are more frequent with a low barometer than with a high 
barometer. (2) With a high barometiic gradient tremors 
are almost always observed, but when the gradient is small it 
is seldom that tremors are visible. (3) The stronger the wind 
the more likely it is that tremors should be observed. (4) When 
there has been a strong wind and no tremors the wind has usually 
been local, of short duration, or else blowing inland from the 
ocean. (5) When there has been little or no wind in Tokio and 
yet tremois have been observed, in most cases there has been a 
stiong wind in other parts of Central Japan. (6) From 75 to 
80 per cent. of the tremors observed in Tokio may be accounted 
for on the supposition that they have been produced either b 
local or distant winds, (7) The only connection between earth 
tremors and earthquakes in Central Japan is that they are both 
more frequent about the same season.—Pressure and tempera- 
ture ın cyclones and anticyclones, by Prof H. A. Hazen. The 
author has made a comparison of the observations at Burlington 
and on the summit of Mount Washington, U.S. A., and as the 
result of a study of about 4000 observations from two days 
before till two days after the passage of cyclone and anticyclone 
centres, he has arrived at the following conclusions :—(r) In 
both cyclones and anticyclones the pressure lags from ro to 
(2) The tem- 
perature change at the base precedes very slightly the pressure 
change, but at the summit the change occurs nearly 24 homs 
earlier. (3) The temperature appears to be a very little 
earlier at the summit than at the base, and certainly varies much 
more rapidly at the former. (4) In a cyclone the difference in 
temperature between base and summit is less than the mean 
before the storm, but the difference rapidly increases -after the 
centre has passed. Just the contrary is true in an anticyclone. 
(5) The total fall in pressure in a cyclone gt the summit very 
nearly equals that at the base, and likewise the rise in an anti- 
cyclone. (6) The fluctuation of temperature—that is, from the 
highest to the lowest—-at the summit is double that at the base 
in a cyclone; but itis only a little greater in an anticyclone. 


EDINBURGH. 
Royal Society, December 5.—The Hon. Lord Maclaren, 


. Vice-President, in the chair, —After reading an openinf address, 


the Chairman presented the Victoria Jubilee Prize to Sir W. 
Thomson, for his contributions to the Society’s publications on 
various subjects in hydrokinetics.—Sir W. Thomson 1ead a 
paper on Cauchy’s and Green’s doctrine of extraneous pressure ta 
account for Fresnel’s wave-surface. The object of his investi- 
gation was to place Green’s treatment of the subject on a more 
satisfactory basis than it had been left by its author.—Sir W. 
Thomson also exhibited models of the minimal tetrakaideka- 
hedron, a figure which he discusses in the Philosophical Magasine 
for this month.—The second part of a paper on micro-organisms, 
by Dr. A. B. Griffiths, was communicated by Prof, Crum-Biown. 
—Prof. Wallace laid on the table a paper on the blackening of 
the skin of domesticated animals in tropical regions. 


PARIS. 


Academy of Sciences, December 19.—M. Janssen in the 
chair,—Generation of algebraic surfaces of any order, by M. de 
Jonquiéres. The theorem here demonstrated supplies a fresh 
instance of the intimate and essential part played by the 
properties of numbers in several questions of general geometry, 
and especially in those concerned with the generation of surfaces 
and curves, as well as with the number of double and multiple 
oat with which the latter may be endowed.—Reply to M 

olfs communication entitled, ‘‘Comparaison des divers 
systèmes de synchronisation des horloges astronomiques,” by 


Dec. 29, 1887] 





NATURE 


215 





M. A. Cornu. fhe regulating apparatus introduced into his 
system of synchionizing clocks by M. Cornu, and objected to by 
M. Wolf as useless and even inconvenient, 1s shown to be free 
from they drawbacks, and in fact mdispensable for stuct 
accuracy. ‘To these remarks M. Wolf replies that the system at 
work at Greenwich for twenty-seven and in Pais for seventeen 
years dispenses altogether with any such arrangement as that 
proposed by M. Cornu.-—On the cause of the deviation of the 
arrows indicating the direction of the wind on synoptical charts 
of cyclones, by M Faye, This deviation is traced entirely to 
the friction or resistance of the ground over which the cyclone 18 
moving, and harmonizes in no way with the enoneous hypo- 
thesis of ascending cyclones. It is greater on land than at sca, 
and imperceptible in the case of waterspouts and true tor- 
nadoes It also diminishes with the distance from the centre of 
the cyclone, disappeaiing altogether near the central calm.—On 
the state of the sulphur and phosphorus present in plants, in 
the ground, and m cultivated sou, and on their quantitative 
analysis, by MM. Berthelot and André. Ilaving already 
studied the relations of potassium and mtrogen to the vegetative 
functions, the authois here deal in the same way with 
sulphur and phosphorus. The question is treated especially 
with a view to determining and analyzing the complementary 
manures best suited for restoring the fertility of exhausted lands. 
~Note, by M. Albert Gaudry, on the discovery of a gigantic 
tule by Dr. Donnezan. This specimen was found, with nume- 
1ous other fossils, in the Middle Pliocene of Perpignan during 
the recent excavations connected with the erection of the fortress 
of Serrat in the Eastern Pyienees. The carapace, 1'20 metie 
long, was extracted with great difficulty from the hard rock in 
which it was completely embedded, the innumerable fragments 
being carefully put together by Dr. Donnezan, by means of 
about a thousand brackets. This turtle, which he has named 
Testudo perfantana, and which he has presented to the Paris 
Museum, considerably exceeds its living congeners, being equal 
m size to the 7 grandidter, a sub-fossil species found in Mada- 
gascar. Its survival down to the close of the Middle Phocene 
is important foi the study of the Glacial period, tending to show 
that the south of France even then still enjoyed a warm climate. 
--Experiments with a new hydraulic machine employed for 
iungating-purposes, by M. A. de Caligny. By means of this 
apparatus, whichis a modified form of that described by the 
author in the Cowptes rendus for December 18, 1882, water 
with a normal fall of 2 40 metres may be raised to a height of 
9°45 metres above the level of the upper s'1eam.—On the degrees 
of oxidation of chromium and manganese in their fluorescent 
compounds, by M. Lecoq de Boisbaudian. With a view to 
solving this question the author desciibes certain experiments 
which he has made chiefly with alumma and chromium, 
gallina and chrommm, magnesia and chromium, alumina, 
potassa, and manganese, lime and manganese ; confining him- 
self for the present to a statement of the facts observed. 
Elements and ephemeris of the planet Anahita, 270, by 
M. E. Viennet. By means of the ephemeris deduced 
from the uleady published provisional elements the author 
has been enabled to compare all the observations made down 
to November 16, and thus detemine six normal places for 
October 12, 15, 18, 21, 27, and November 16. With these 
fresh elements an ephemeris has Been calculated, by which 
astronomers will be enabled to observe the planet down to the 
end of the present opposition, The magnitude should then be 
about It or 12.—On the value of the solar parallax deduced from 
the obseivations taken by the Brazilian Missions during the 
transit of Venus in 1882, by M. Cruls. From the iepoits of the 
obseivations made at the three stations of St. Thomas (West 
Indies), Olinda (Biazil), and Punta-Arenas (Stratt of Magellan), 
the honzontal equatorial parallax of the sun at its mean distance 
fiom the eaith is found to be 8”'848 — o” ogo = 8808. The 
1epoits are now nearly pimted, and copies may soon be expected 
in Ewope.—On the specific heat of tellurium. by M. Ch. Fabre. 
These experiments show that under its several forms tellurium 
possesses much about the same specific heat, at least at a tem- 
perature of 100° C, or thereabouts. But the differences may 
possibly increase at higher temperatures, and especially near the 
point of transformation from amorphous to crystallized tellunum. 
~~-Study of a specimen of Welsh coal, by MM. Scheurer-Kestner 
and Meunier-Dolfus. This was a piece of the so-called 
“ Nixom’s Navigation,” from Glamorgan, which the authors 
undertook to examine for Mr. Donkin, and which was found to 


of hydiogen, and not more than °69 of sulphur.—On sidereal 
evolution, by M. Ch. V. Zenger. ` 


BERLIN. 


Physiological Society, December 2. —Prof. du Bois Rey- 
mond, President, in the char.—Dr. Salomon spoke on the 
hysiological action of paraxanthin,. Since Fiısher’s researches 
have thrown light on the chemical constitution of caffein and 
theobromin, and shown that the former is trimethyl-xanthin, 
the latter dimethyl-xanthin, experiments on the physiological 
action of caffein, theobromin, and xanthm have ac irel an 
increased interest. All these substances produce a double effect 
when given to a frog—namely, one on the central nervous sys- 





tem, and a curious effect on the muscles, which pass into rigor; 
the three substances exhibit these properties in graduated degree, 
a fact which 1s sufficiently explained by the close relationship of 
their chemical constitution. It hence appeared to the speaker to 
be a matter of some importance to investigate the physiological 
action of the two xanthin-derivatives which he had found in 
wine—namely, paraxanthin and heteroxanthin, From his re- 





searches it appears probable that paraxanthin was also a 
dimethyl-xanthin, that ıs, an isomer of theobromin ; hetero- 
xanthin, on the other hand, had only been obta:ned in such 
minute quantities that its chemical constitution could not be 
determined, but Dr. Salomon suggested that it might be the 
missing member in the above series of xanthin-derivatives— 
namely, monomethyl-xanthin, When the somewhat insoluble 

araxanthin was administered locally by subcutaneous injection, 
it produced a stiffness and rigor of the neighbouring muscles : 
when given in laiger doses, some of the anumals became slug- 

ish and died, but in many cases tey remained uninjured. 
When given internally, paraxanthin rarely led to any appearance 
of poisoning, but, when ıt did, the effect was limited to a stiffen- 
ing of the fore-limbs and a general sluggishness of the whole 
animal. Paraxanthin, therefore, exhibited a physiological action 
analogous to that of the other xanthin-deiivatives. Paraxanthin 
also possesses a distinct action on the respiratory apparatus, 
since, 1n all cases in which any effect was produced, the lungs 
were found to be strongly inflated. Ile was unable to examine 
the action of heteroxanthin, from the smallness of the quantity 
in which it can be obtamed.—Dr. Baginski demonstrated the 
reducing action of certain Bacteria, using, as a reagent, methyl- 
ene-blue, which becomes colourless by reduction. The Bacteria 
were obtained from the mtestines of healthy cows. Both Bac- 
ternum lactis and Bacterium colt produced a powerful teeing 
action in pure cultivations, where the nutnent fluid was colour 
with methylene-blue ; in those places where oxygen had access 
the blue colour reappeared. A third Bacterium discovered by 
the speaker exhibited no reducing power.—Prof. Gad ex- 

lained, on behalf of Mr. Donaldson, the method introduced 
by Prof. Martin, of the Johns Hopkms University, Baltimore, 
of isolating the mammalian heart, and of making observations 
on its activity for several hours, when isolated from the body 
and connected only with the lungs. The defibrinated blood 
which flows from the aorta passes into two Manotte flasks which 
are in communication with each other, and thence into the right 
auricle By means of this arrangement ıt can be shown that the 
heat, when separated from all its nerves, works quicker when 
the temperature of the blood is iaised, and slower when it 1s 
lowered An increase of pressure in the aorta was found to be 
without any effect, whereas an increased venous iesistance 1m- 
creases the caidiac activity. It could not be shown that the 
heart exerts any suctional action during its diastole. 





Meteorological Society, December 6.—Prof. von Bezold, 
President, in the chair —The President drew attention to Prof. 
Hann’s two most recent publications, namely, the ‘Atlas of 
Meteorology” and ‘The Barometric Pressure in Middle and South 
Europe according to Observations extending ove: Thirty Years,” 
and gave a short account of their contents.—Dr. Assmann gave 
an account of the experiments he has carried on dung the last 
yea and a half with a view to determining the tiue temperature 
and humidity of the air. After describing the methods previously 
used to determine the true tempeiature of the air and his own 
unsuccessful attempts before he arved at a satisfactory result, 
be explained the principle of the thermometeis as finally em- 
ployed, and demonstrated the same by exhibiting several of 
them, These instraments consist of a fine sensitive mercurial 
thermometer, of which the small bulb 1s surrounded by a highly 





be so pure that it yielded 88 per cent. of hard bright coke, 4°39 | burnished cylinder of nickel-plated brass, open at the lower end. 
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At the upper end the -brgss cylinder has a lateral opening by 
which its interior can§be connected with an india-rubber aspirat- 
ing ball. The chief difficulty inet with was in the constiuction 
of a suitable valve for the aspitating ball, Finally he succeeded 
ın making a valve such that no air was ever diven back towards 
the thermometer when the ball was compressed, but only drawn 
over the bulb of the instrument during the aspiration at the rate 
of ‘2 to 2°5 metres per second, Within these lrmits the rate at 
which the air is drawn over the bulb had no influence on the 
temperature recorded by the thermometer. Of extreme import- 
ance, as showing the suitability of the imstruments, were the 
speaker’s observations on the temperatures recorded by two of 
his thermometers, of which one was exposed to the direct rays of 
the sun, while the other was shaded by a distant shutter * the 
two thermometers recoided the same temperature, while at the 
same time an actinometer exposed to the sun showed a tempera- 
ture 17° C. higher. The same exactness in the determination of 
the humidity of the air is obtained when a pair of these thermo- 
meters is used, and the bulb of one is wrapped round with a 
piece of moust cloth. This instrument is specially suitable for 
observations in a balloon. The speaker explained that only 
shortly before the present meeting he had found that a simular 
instrument had been constructed by Welsh about the year 1850. 
—Dr. Robert von Helmholtz gave an account of experiments 
which he had carried on conjointly with Dr. Sprung with a view 
to determining the humidity of the air. They had both arrived, 
independently of each other, at the idea that the determination 
of the dew-point might best be made, not, as in the usual way, 
by the condensation on the bulb of a thermometer, but by 
measurement of the amount of rarefaction which the air must 
undergo in order that a mist may be produced. In a previous 
rescarch the ker, when determining the vapour-tenston over 
solutions of eit, had compressed the air in a closed space, and 
then obtained a formation of mist by suddenly reducing the 
pressure again to that of the atmosphere. By determining the 
general excess of pressure which is thus requisite, the dew- 
point may be determmed. Dr. Sprung has compared the 
dew-point as thus determined and as obtained by Regnault’s 
apparatus. The experiments are not yet carried sufficiently far 
to yield any numerical results, but even now ıt may be said that 
this new method of determmmmg the dew-point is extremely 
trustworthy, 


Physical Society, December 9.—Prof. du Bois Reymond, 
President, in the chair.—Dr. Badde developed the mathematical 
formulee by means of which he can determine the vibrational 
condition not only of a vibrating string, but also of a square 

late—formule which make it possible to determine the relation 
Peiwen the pitch of the note and the vibration-amplitude of the 
vibrating plate.—Dr. Pringsheim gave an account of the experi- 
ments he has made, in conjunction with Dr. Summer, to de-. 
termine the quotient (4) of the specific heat of gases. The value 
of & is determined either by measuring the rate of propagation of 
sound in gases which obey Mariotte’s law, or else from the ratio 
of temperature to pressure when the volume is kept constant. Up 
to the present time the rate of transmission of sound has not been so 
exactly determined that the values can be used for deducing the 
value of & Similarly the second method has as yet given very 
discordant results, while at the same time the experiments have 
not been free from errors. Drs. Pringsheim and Summer have 
compressed air in a glass balloon whose capacity was sixty 
litres, and determined its temperature by means of a fine silver 
wire passing through it whose electrical resistance was known. 
Mereupon tbe pressure in the balloon was allowed to sink to 
that of the atmosphere by opening a tap leading into it, and the 
cooling thus produced measured by means of the wie. Imme- 
diately upon this the tap was again closed, the air becoming 
warmed by the heat which passed into it from the air surround- 
ing the balloon, and the 1se of temperature again measured. 
During these experiments it was found to be of no consequence 
whether the rarefaction of the compressed air took place rapidly 
through a tap with a large bore, or through one with a narrow 
aperture; the wire always showed the same amount of cooling, 
thus proving that it follows the alteration of temperature of the 
air very rapidly, Simularly the length of the wire was found to 
have no effect on the results, thus showing that the temperature 
of the surroundings has no influence on the temperature recorded 
by the wire. The resistance of the wire was determined by the 
bridge-method, partly by means of a galvanometer, partly by 


means ofa telephone. Theratios of the alterations in resistance | 








of the wire to alterations of temperature were determined, within 
the necessary limits, for several fine wires. The speakers con- 
sidered that the only objection which can be raised to their 
experiments is that the above determination was pot made 
with the same wnes which were used ın their experiments, and 
they propose to do away with even this objection by some later 
experiments which have not as yet been carried out. All other 
possible objections have been set aside by varying the conditions 
of their work while obtaining constant results. As a mean of 
the separate measurements ‘they obtained as a value for & the 
number 1'384; the deviation for the mean value amounted only 
to a few hundredths per cent. The above value for & cannot 
however be taken as being absolute wntil ıt has been proved that 
there is a proportionality between the temperature and resistance 
of the silver wire which they used in their experiments, 
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ELECTRICITY FOR PUBLIC SCHOOLS AND 
COLLEGES. 


Electricity for Public Schools and Colleges, By W. 
Larden, M.A. (London; Longmans, Green, and Co., 
1887.) i 


pe is a book which possesses many good points, 

but which becomes, on close acquaintance, pain- 
fully disappointing, and even irritating, to the reader. The 
author has undoubtedly spared no pains to make it full 
of information ; but its very fullness becomes bewildering, 
owing to the way in which the material is cut up and put 
together. One might almost imagine that it had been 
reduced from a much larger work, chiefly by means of 
deletions, and without the rounding-off of the angularities 
which such a process would inevitably develop. 

The science of electricity and magnetism is, without 
question, an experimental science ; and the author of the 
present work does not offer his book to his readers as 
a book on the mathematical side of this experimental 
science ; but as an elementary book suitable for higher 
schools and for Colleges. He confines himself as to 
mathematics by assuming “no more mathematical know- 
ledge than is usually possessed by the higher boys in a 
classical school.” Under these conditions we should 
expect to have a book containing exact and well-finished 
descriptions of experiments and apparatus, along with 
explanations of phenomena and with theory brought down 
to correspond with our present knowledge on this most 
fascinating subject. Expectations or hopes such as these 
are very far from being realized in the book before us. 

The amount of material collected by the author is 
undoubtedly very great. The number of instruments 
and machines referred to and described is enormous. 
The descriptions are, however, often unsatisfactory, nor 
are they written with any attempt at finish or good taste 
The book 1s supposed to be for the use of well-educated 
beginners ; but we thik it would be difficult to find a 
worse model for boys or young men as to the writing of 
descriptions of apparatus or of experiments. Often the 
heading of a paragraph has half the duty to perform ; 
the remainder may be done by a diagram, which is let- 
tered in a tantalizing way, as if a description had been 
intended. 

Here, for example, are the descriptions of two of the 
most important frictional electric machines :— 


“IL The Common Plate Machine.—In this there 1s 
nothing essentially different from the cylinder machine 
A glance at the figure will explain all. There are gener- 
ally two rubbeis ; and ın this form of machine they can- 
not well be insulated, if required ; so the machine cannot 
be used as a source of both + and — electricity. In- 
stead of glass, ebonite plates may be used, the rubbers 
being of amalgamated silk, 

“IIL Winters Plate Machine.—In this the rubber and 
the points of the prime conductor are more widely separ- 
ated ; and the prime conductor can therefore acquire a 
higher level (or potential) of charge without discharge 
over the glass to the rubber. The rubber can be insulated 
or not, as required. A curious feature is an addition to the 
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prime conductor in the shape of a large ring of brass 
inclosed in baked wood. Thisring increases the 
‘capacity’ of the prime conductor.” 


The description of Winter’s machine is not even sup- 
plemented with a figure; and we doubt if any student 
reading the description will form the faintest conception 
of the nature of the machine or of the “ring of brass 
inclosed in baked wood.” “Amalgamated silk,” too, 1s a 
shortened expression, which is, to say the least, as inap- 
propriate as it ıs uncommon. These descriptions have 
not been specially chosen for inadequacy. There are 
numbers no more complete than these. 

Probably the chapter which will be found most satis- 
factor by learners 1s the long and important Chapte: X., 
which deals with electro-static potential. This, with the 
exception of the first two or three sections, is very com- 
plete and well given. The subject is explained with 
great clearness, and with abundant reference to numerical 
calculation. 

The chapters on dynamo-electric machines and on 
motors may also be consideied fairly good for an element- 
ary text-book. The learner will obtain in these chapters 
a sufficient account of the principles of these machines, 
given with satisfactory clearness. 

In his treatment of the subject of units, and particu- 
larly of the electro-magnetic units, the author 1s singularly 
unhappy. In an elementary book, or ın any book on 
this subject, whether elementary or advanced, it must be 
considered a fundamental mistake to omit a full and clear 
explanation of the foundation and derivation of the abso- 
lute electro-magnetic unit of resistance ; and it is utterly 
unsatisfactory to give,as a definition of the unit of re- 
sistance, the remark merely that “ Ohm’s law defines the 
unit of resistance as that through which unit electro- 
motive force gives unit current.” It was not in this way 
that the absolute unit of resistance was fixed upon, and 
the original definition 1s certainly worthy of the attention 
of the student. Taking the statement given above, how- 
ever, and turning to “Ohm’s law” for information, the 
learner finds no statement of this law in words, but merely 
the following :— 


“ Ohm’s law is that— 


C 1s proportional to E 


E 
C =k?” 
or z 


Such a statement as this might perhaps, 1f reproduced 
for the benefit of an examiner, serve to conceal the 
ignorance of the individual under examination, and might 
leave the examiner so uncertain that he would be obliged, 
though unwillingly, to award half marks to the answer; 
but to the student it can do no real good. 

Thete is but one other remark on the electro-magnetic 
unit of resistance, and it is almost equally infelicitous with 
what ıs quoted above. It1is contained in a “note” on 
“Determination of Units,” and is to the effect that “ re- 
sistance can be measured by observation of the heat 
evolved when a known current flows through the conductor 
in question.” A very slight acquaintance with possibilities 
in experimenting would dispel any such idea. 

In connection with explanations regarding units we 
meet here the customary sections on ‘“ Dimensions of 
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Units,” but ıt seems to us.that too much importance is 
commonly given to.the well-known table of dimensions. 
Without very full and very clear explanations of the whole 
subject (and these are not to be found in the book before 
us), the table and the remarks given in connection with it 
are worse than useless; they only serve to confuse an 
intelligent pupil whose own common-sense will carry him 
safely through any calculation which he can be reasonably 
expected to make. 

We cannot avoid calling attention, before closing this 
notice, to some most painful defects in style, because it 
is, we are of opinion, of the utmost importance that 
students should be trained from the very beginning to 
write and speak with due respect to ordinary proprieties 
of literary composition. It is not to the faults of English 
grammar and to uncouthness of language that we would 
call attention most particularly, though such faults 
abound. Thus, on p. 16 the student is recommended to 
“puzzle this out”; and on p. 72 we find the following 
sentence :— 


“There wil? be a fall of potential, or an electrical hill, 
from this body A down to the walls, &c. (szc). Such was 
the case if only we change the sign of the charge in 
Chapter IV. § 14.” 


On p. 248 we find the following :— 


“ Failure of a Smees Cell to decompose Water.—lf the 
back E.M.F. e of an electrolytic cell would de greater than 
the Æ.M.F. E of the battery, then such a battery wail 
fail to duve a curent through, and decompose, such 
a cell” 


The worst fault in style is, however, the introduction, 
on every page of the book, often in every line, of contrac- 
tions of all sorts. Thus we have, through the whole of 
the electro-static part, + and — for “positive” and 
“negative”; and we have bodies “+ly electrified” and 
“ly electrified.” Throughout the electro-chemical part 
we scarcely once have hydrogen, or zinc, or sulphuric 
acid mentioned by name, but always H, Zn, and HSO, 
This becomes confusing, to say the least, when the 
author is dealing with the “ Connection between E.M_F's 
and‘ Heats of Combination.” Here, “if we represent by 
by Hz, the heat in calories evolved by the solution of 
I gramme of Zn in dilute H,SO,, then Hz, is called the 
heat of combination of zinc with dilute H,SO,.” 

Worse, perhaps, 1s the use of “ AV” and “the algebraic 
sum of the different AV’s” where “AV” stands for the 
words “difference of potentials.” This is done every- 
where throughout the first pait of the book; and by and 
by, when we are introduced to AV’s producing E.M.F"’s, 
and to “ Thomson and Peltier E.M.F.’s,” human patience 
absolutely fails. In the list of abbreviations we are told 
that a second of time is denoted by 1” “sometimes,” 
It ought to be never. 

Itis scarcely necessary to say that, weie there no merits 
in the book before us, it would hardly be worth while to 
enter into a discussion of its faults. But the wok is 
really of great value, and were the materials somewhat 
realianged, the writing improved, nine-tenths of the 
paragraph breaks taken away,and the multitude of notes 
incorporated with the text, ıt would prove a rost 
important text-book in electricity and magnetism. 
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INDO-CHINA AND THE IXDIAN 
ARCHIPELAGO. 


Miscellaneous Papers relating to Indo-China,and the 
indian Archipelago, Repiimted for the Straits Branch 
of the Royal Asiatic Society. Secofid Series. Two 
Volumes, (London: Trubner and Co., 1887.) 


HE new series of papers relating to Indo-China, like 
its predecessor, consists of reprints from various 
periodicals which are not within the reach of ordinary 
readers, Thus in the present ‘volumes we find papers 
of great interest, and some of considerable importance, 
reproduced from the Journal of the Royal Geographi- 
cal Society of forty years ago, from the Journals of 
the Asiatic Society of Bengal, of the Royal Asiatic 
Society, and from the publications of various Dutch 
Societies. With 1egard to the latter, it may be said that, 
they are the most valuable papers in the volumes, for the 
Dutch have long studied with great assiduity the land and 
people under their rule in the Malay Archipelago. Their 
scientific services, in Java especially, are recruited from 
Holland with the utmost care ; the members are spread 
over the scattered Dutch possessions from Northern 
Sumatra.to New Guinea; they are constantly studying 
the problems presented to them by man and Nature 
around them ; and the consequence is that the Verhande- 
dingen of the Society of Arts and Sciences at Batavia, the 
Indische Tijdschrift, and other publications in the mother 
country, as well as in Java, are full of papers written by 
skilled and qualified persons who have devoted special 
attention to subjects connected with the Malay Archi- 
pelago. The editor of these volumes is indebted to these 
Dutch publications for such papers as that on the rocks 
of Pulo Ubin, by Mr. J. R. Logan, the greatest English 
student of this region that ever hved, although there are 
certain members of the Straits Civil Service who promise 
to rival him ; for Mr. Groeneveldt’s ‘ Notes on the Malay 
Archipelago and Malacca,” a modest title under which is 
concealed a learned examination of a vast quantity of 
Chinese literature with a view to ascertaining what the 
Chinese knew about the region; Father Borie’s account 
of the Mantra tribe, and several others. 

The experument of collecting in this way from various 
sources the papers relating to a particular region is, we 
believe, a novel one. In this instance it appears to be a 
success. Here in four volumes, obtainable at a moderate 
price, we have the contents—so far as they relate to the 
Malay Peninsula and Archipelago, and appear to a 
skilled editor to be of permanent value—of more than a 
score of periodicals, many of which are quite inaccessible 
to ordinary students, and which, even in London, could 
only be examined in the British Museum, the India 
Office, and possibly the Royal Asiatic and Royal Geo- 
graphical Societies. The Council of the Straits Society,, 
which advanced the-funds for this excellent undertaking, 
1s to be congratulated on its public spirit, and we trust it 
will not lose, even in a pecuniary sense. Whether it doe» 
or not, it has placed every student of the region within 
which its members labour under an obligation by the» 
production of these volumes. Other learned Societies in. 
various parts of the globe might well emulate this example 
for there is nothing more laborious or bewildering thane 
to hunt thiough old periodicals without adequate indexes. 
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and without ang exact reference, for a valuable paper. 
The number of papers of permanent value in these old 
periodicals is very small: subsequent researches have 
thrown them out of date; the mere efflux of time has 
proved some of «them to be useless; many deal with 
temporary subjects, which are now of no importance to 
anyone. Such a periodical, for example, as the old 
China Repository, printed partly in Canton—the Canton 
of the old days—now fetches an absurd prce. Sets have 
been sold in recent years at from £30 to £50; yet 
all that it contains of value now could be placed in 
two volumes such as these before us. The demand 
for special works of this character, however, is too small 
to induce any publisher to incur the risk of producing 
them; and hence it is that we are thrown back on the 
_learned Societies, which represent the students of to-day, 
‘to place within our reach the labours of past generations 
of scholars, and of the hterary and intellectual fathers 
that begat them. This, however, is a question for the 
Societies themselves, for their own members must 
feel more acutely than anyone else’ the truth of these 
observations. 

We have already mentioned a few of the papers of 
scientific interest in the present senes. If Mr. Logan’s 
paper on the peculiar rocks of Pulo Ubin, an island near 
Singapore, is not out of date at present, it probably soon 
will be if the long-promised survey of the part of the 
Malay Peninsula under British influence is to be tho- 
roughly carried out. Dr. F. Stoliczka has a short paper 
on some species of Malayan Amphibia and Reptiha, and 
a longer one on the land-shells of Penang; while Father 
Borie describes the Mantras, amongst whom he laboured 
as a missionary for some years. This ıs one of the 
aboriginal tribes of the peninsula, which were driven 
inland by the great Malay invasion of the twelfth century. 
Of these, the Karens inhabit the north and part of Bur- 
mah, the Semangs the States of Kedah, Pera‘, and 
Selangore, the Mantras the region lying between the 
latter territory and Mount Ophir, the Jakons and Sam- 
binbangs the southern part of the peninsula, The writer 
describes the manners and habits of the people in some 
detail. A most interesting paper, and one of the longest, 
is Dr. Friederich’s account of the language, literature, 
religion, and castes of the people of Balı, an island which 
occupies a peculiar relation in the history of the civiliza- 
tion of the Malay Peninsula apd Archipelago. The 


editor in his introduction describes that position in these ' 


words ;—- 


“ The continued existence, in unabated vitality, of a 
nationalized Hinduism, blended with pre-Hindu customs 
and practices, among a spinted and vigorous people is 
not only... a kind of commentary on the ancient condi- 
tion of the natives of Java, ıt allows us also to draw a 
fair inference as to the kind of Hinduism at one time 
prevailing in other parts of Malaysia less favoured by 
historical records, where ruthless Islam has since obli- 
terated to a great extent the traces of other creeds, 
traditions, and institutions. It 1s, indeed, essential to a 
proper understanding and estimate of the religious and 
social condition of the various and wide-spread Malayan 
tribes that the influence which Hindu civilization has, in 
a greater or lesser degiee, exerted upon them, should as 
far as possible be investigated.” _ 


It should be mentioned that the last number of the 
Proceedings of the Dutch Geographical Society contains 











a paper on the same subject by Count Limburg Sturm, 
who visited the island last year. 

Finally, there are certain “ Notices on Zoological Sub- 
jects,” and “ Descriptions of Malayan Plants,” reprinted 
from an English periodical published at Bencoolen nearly 
seventy years ago, with a note to the letter by Sir Joseph ° 
Hooker and Mr. Hervey, correcting the terminology. In 
the preface the editor quotes part of a letter from Sir 
Joseph pointing to a speedy investigation of the flora of 
the Malay Peninsula, for which he has urged the Colonial 
Government to contribute funds. Seeing that Dr. Rost 
has had to go back to 1820 for an account of the flora, ıt 
seems almost time that Sir Joseph Hooker’s advice should 
be taken by Sir Cecil Smith and the Legislative Council 
of the Straits Settlements. 








THE ZOOLOGICAL RESULTS OF THE 
“CHALLENGER” EXPEDITION. 


Report on the Scientific Results of the Voyage of HM.S, 
“ Challenger” during the Years 1873-76, under the com- 
mand of Capt. George S. Nares, R.N., F.R.S., and the 
late Capt. F. T. Thomson, R.N. Prepared under the 
superintendence of the late Sir C. Wyville Thomson, 
Knt., F.R.S., &c., and now of John Murray, one of the 
Naturalists of the Expedition. Zoology—Vol. XXII. 
(Published by Order of Her Majesty's Government, 
1887.) 

OLUME XXII. contains the Report, by Dr. Gunther, 
Keeper of the Department of Zoology in the British 

Museum, on the deep-sea fishes collected durng the 

cruise. 

Originally ıt was intended to fix an arbitrary depth as 
distinguishing between the shore and deep-sea fishes, 
and accordingly, in the authors previous Report on the 
shore fishes of the Challenger Expedition, all those fishes 
captured at a less depth than 350 fathoms were treated as 
more or less littoral forms. However, the subsequent 
Norwegian and North American explorations brought to 


: light instances of fishes with an unmistakably bathybial 


organization occurring at a much shallower depth than 
the forms discovered by the Challenger, or, on the other 
hand, showed that certain littoral forms descend not only 
to 100 but even to beyond 300 fathoms. 

In the present Report, the 10o-fathom hne is adopted 
as the boundary at which, with the extinction of sunlight, 
the bathybial fauna commences, sporadically, no doubt, 
and largely mixed with surface forms. 

The material which forms the subject of this Report 
consisted of 794 specimens, of which 610 were obtained 
dunng the voyage of the Challenger, 88 on the cruises 
of the Kught-Errant and Triton, and 96 from other 
sources. These specimens are referred to 266 species, 
177 falling to the share of the Challenger, and 14 being 
due to the exploration of the Faroe Channel. The number 


! of new species discovered by the Challenger amounts to 


144, whilst by the deep-sea exploration of the Faroe 
Channel 10 species have been added to the fauna of the 
British seas. 

In the introduction we have a history of our present 
knowledge of the fish-fauna of the deep-sea, some account 
of the characteristics of deep-sea fish, and an account of 
their vertical and horizontal distribution. 
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While no distinct bathymetrical zones, characterized by 
peculiar forms, can be defined, yet the following table 
clearly shows that the abundance of fish life decreases 
with the depth. There have been found between 


Fathoms. Species. 
100-300 232 
s 300-500 es 142 
500-700 wi ae 76 
7OO-I500 ., ae 56 
1500-2000 ... rr 24 
2000-2900 ,. ; oo 23 


While no doubt this decrease in numbers is partly due 
to the extreme difficulty of investigating the deep-sea 
fauna, it cannot but be also regarded as pretty certain 
that, while locally abundant as to individuals, the number 
of species found is but small. 

The descriptions of the new genera and species, though 
abounding with interesting details in reference to the 
many strange forms described, cannot with the space at 
our disposal be even summarized,—they are such as would 
have been expected from the known skill and judgment 
of Dr. Gunther ; but we must find room for some allusion 
to the Report on the structure of the phosphorescent 
organs, on the head of Ipnops, by Prof. H. N. Moseley, 
and on the structure of the phosphorescent organs of 
fishes, by Dr. R. von Lendenfeld. 

In /pnops murrayi the eyes as well as the optic nerves 
are completely absent, but a pair of symmetrical luminous 
organs are to be found on either side of the median line 
of the upper flattened surface of its head, the upper wall 
of the skull where it covers them being completely 
transparent. 

These phosphorescent organs are composed of hexa- 
gonal columnar masses, arranged with considerable regu- 
larity in rows, and resting inferiorly on a pigmented 
connective-tissue layer. Each hexagonal column is 
composed of a number (from thirty to forty) of transparent 
rods, disposed side by side at nght angles to the outer 
surface of the organ, and with their bases applied against 
the concave surface of large hexagonal pigment cells, one 
of which forms the base of each hexagonal column. The 
basal pigment cells are also hexagonal in outline, and are 
cup-like, concavo-convex in form, and of the same breadth 
as the hexagonal columns. These organs receive a rich 
blood supply, and there appears little room for doubt but 
that the nerve supply comes from the fifth nerve. No 
trace of any other nerve supply has been found. From a 
comparison of these organs with those of a similar nature 
in other fish, the author concludes that they are but 
highly speciahzed and enormously enlarged representa- 
tives of the phosphorescent organs on the heads of such 
allied Scopelids as Scopelus rafinesguit and S. metopo- 
clampus. 

The Report of Dr. von Lendenfeld is of a more general 
character, treating as it does of the phosphorescent organs 
of most of the known phosphorescent fishes, though not 
alluding to those of Ipnops. These organs are classified 
into the regular ocellar organs and the irregular glandu- 
lar organs. Both these classes are again subdivided in 
reference to their form or position ; and i conclusion we 
have a comparison of the different phosphorescent organs 
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of fishes, and of these as compared with gmular organs in 
other animals. 

Dr. von Lendenfeld sums up his investigations as 
follows:—(1) The phosphorescent organs of fishes are 
more or less modified glands which have paitly been 
developed from simple slime-glands in the skin, and 
partly in connection with the slime-canal system ; (2) the 
typical clavate cells are modified gland-cells; (3) the 
accessory reflectors and sphincters are developed fiom 
the skin around and below the gland ; (4) the large sub- 
orbital organs are innervated bys a modified branch of the 
trigeminus, and the other organs by the ordinary super- 
ficial nerves. 

A splendid atlas of plates accompanies this volume. 
Of these, sixty-six represent the new species described by 
Dr. Gunther, and several of them are folding plates ; two 
illustrate the anatomy of the phosphorescent organs of - 
Lpnops murray: ; and the remaining five are drawn by Dr. 
von Lendenfeld and illustrate in a very beautiful manner 
his Report on the phosphorescent organs just alluded to. 








SALINE DEPOSITS. 


Die Bildung des Natronsalipeters aus Mutterlangen-_ 
salzen. By Dr. Carl Ochsenius. (Stuttgart: E. Koch, 
1887.) 

HIS book is a very valuable contribution to the 
history of saline deposits in general, but it is 
especially useful on account of the author’s detailed de- 
scription of the salt-beds of Chili and Peru, to the study 
of which he mainly devotes his attention. He discusses 
the various theories which have from time to time been 
advanced to account for the formation of Chili saltpetre 

(sodium nitrate), and shows that it must be regarded as 

the product of the action of oxidizing guano on certain 

mother-liquors containing carbonate of soda. 

The salt-beds on the west coast of South America are 
found in the rainless district which stretches from Payta 
(near Amotape), ın Peru, as far south as the twenty-sixth 
parallel This region forms a narrow strip along the 
coast-line, and rarely exceeds twenty-five miles in width. 
It is bounded on the east by a chain of the Andes, and 
in the southern portion of the district the coast is fringed 
with low-lying hills, known as the coast Cordilleras. The 
author considers that, before the upheaval of the Andes, 
salt began to deposit in certain bays, which had been 
wholly or partially shut off from the sea by the gradual 
formation of an intercepting bar. Then, while the pro- 
cess of evaporation was still incomplete, the district was 
raised by volcanic action, and the mother-liquors from 
the salt lakes eventually escaped, running down into the 
valleys, and, where they encountered no obstacle, reach- 
ing the sea, The coast Cordilleras acted as a barrier in 
the southern portion of the district ; while in the northern 
part the hquors doubtless returned to the sea. The vol- 
canoes which produced the aforesaid upheaval exhaled 
immense volumes of carbonic acid gas, and the author 
considers that a portion of the sodium chlonde in the 
mother-liquors was thus converted into sodium carbonate. 
(The co-existence of borates goes far to confirm the 
source of carbonic acid.) The coast in this part of Chih 
is studded with small islands containing deposits of guano 
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rich in ammonim. The guano dust 1s carried by the pre- 
vailing west winds far into the country, and would fall into 
the mother-liquor lakes, where, on exposure to the air at 
a warm femperature, it would gradually oxidize to nitrate, 
and, acting on the sodium carbonate, would form sodium 
nitrate (Chili saltpetre). > - 

The “caliche” (crude saltpetre) is most variable in 
appearance and in the percentage of nitrate which it 
contains. The various substances, other than sodium 
nitrate, which are found in the Tarapaca and Atacama 
deposits are described at length by the author, who com- 
pares them with those which are found at Stassfurt, and 
he traces in the comparative prominence of the more 
soluble salts in the Chilian deposits a further confirma- 
tion of his theory that the nitre-beds are formed from 
mother-liquor salts, 

The book is well indexed, and is supplied with a map 
and several sections of the district described. 
J. I. W. 





OUR BOOK SHELF. 


Tenerife, and iis Six Satellites. By Olivia M. Stone. 
In Two Vols. (London: Marcus Ward, 1887.) 


A GOOD book on the Canary Islands, which have been of 
so much service to many an invalid, has long been 
wanted ; for, as Mrs. Stone says, many parts even of the 
best-known islands of Tenerife and Gran Canaria are 
untrodden ground to English people, and are but little 
known to persons of any other nationality. Mrs. Stone 
supplies all the information, that can be needed by the 
most exacting visitor to the islands, or by persons who 
may wish to read about them at home. As she has 
already shown in her “Norway in June,” she has ex- 
cellent powers of observation, and knows how to give a 
clear and effective account of all that she sees in her 
travels. In the present work her descriptions are all the 
more vivid because they were written “on the spot,” 
when everything she wished to set down in her narrative 
was stil fresh in her mind. To the Island of Hierro, to 
which she and her husband seem to have been the first 
English visitors, she devotes a good deal of attention ; 
ad what she has to say about that “solitary, happy, 
singular” island is full of interest, and would alone have 
justified her, if justification had been necessary, in making 

er travels in the Canary Islands the subject of a book. 
In an appendix she presents a useful epitome of all 
necessary expenses connected with her tour. 


Through Central Asia. By Henry Lansdell, D.D. 


(London: Sampson Low, 1887.) 


THIS is a popular edition of the author’s well-known 
“Russian Central Asia, including Kuldja, Bokhara, 
Khiva, and Merv.” He bas omitted many whole chapters 
and most of the notes, thinking it best that the present 
edition should consist chiefly of a personal narrative. 
Any student who may desire fuller information regarding 
Central Asia is referred to the original work, in which Dr. 
Lansdell gives 4300 species of fauna and flora in about 
twenty lists with introductions, adds a bibliography of 
700 titles, and treats more or Jess fully of the geography, 
economy and administration, ethnology, antiquities, 
history, meteorology, geology, zoology, and botany of all 
parts of Russian Turkistan, Kuldja, Bokhara, Khiva, and 
Turkmenia, down to the frontier of Afghanistan. To the 
new and abridged edition he has added an appendix on 
he delimitation of the Russo-Afghan frontier. 








LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
rs laos by his correspondents, Neither can he under- 
Fe to return, or to correspond with the wrifers of, 
rejected manuscripts, No notice is taken of anonymous 
Commeunticaltons. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
ts so great that it ts impossible otherwise to ansure_the 
appearance even of communications containing interesting 
and novel facts. 


The Star of Bethlehem. 


REFERRING to the hypothesis in your last week’s issue, that 
the star of Bethlehem was Venus, I would point out that 1180 
synodical periods of Venus (f.e. 1180 x 583'92 = 689,025 mean 
solar days) take us back from October 28, 1887-—-when Venus 
was at her maximum brilliancy a3 a morning star—to only 
May 3 of the year 1 A.D, instead of December 25 of the year 
1.8.c. For the number of days from October 28, 1887, to 
December 25, I B.C , 18 689,155 (viz. 1887 x 365'2425 = 689,213 
— 64 + 6 = 689,155). This would appear to show, either that 
the birth of Christ took place about May 3, or that Venus 
at her maximum brilhancy as a morning star was not the star 
of Bethlehem. I should be glad of your remarks on this. 

Joun T. NICOLSON. 

20 Thirlestane Road, Edinburgh, December 26, 1887. 





I INFER from the article entitled ‘‘The Star of Bethlehem ” 
(NATURE, December 22, 1887, p. 169) that the writer supposes 
the craze he deals with did not exist until Venus became a 
morning star. It was equally prevalent here when, early in the 
year, she was an evening star, as the following fact will show. 
On May 21, 1887, a lady wrote me as follows :—‘* Will you 
kindly tell me what people mean about ‘a wonderful star’? 
All our servants are talking about it... . Some call it ‘the 
star of Bethlehem? . . . I hear it is ‘w illy bright P” 

Torquay, December 26, 1887. M., PENGELLY. 


IN regard to the so-called ‘‘star of Bethlehem,” Prof C. A, 
Grimmer, in “ Life from the Dead,” No. 69 (A t 1879), 
p. 267, wrote :—*“‘ It will be seen in ‘Cassiopeia’s Chair,’ and 
will be accompanied by a total eclipse of the sun and moon. 
The marvellous brilliancy of the ‘star of Bethlehem’ in 1887 
will surpass any of its previous visitations. It will be seen even 
at noonday, sane with a quick flashing light the entire year, 

i 


after which it will gradually decrease in bnghtness, and finally 
disappear. ” E. COATHAM. 
january 2. 


On some Apparent Contradictions at the Foundations 
of Knowledge. 


IN Chapter III. of Mr. Herbeit Spencer’s “ First Principles” 
(p. 47, under heading, ‘‘ Ultimate Scientific Ideas ”), are treated 
rhe subjects of space and time. Here contradictions and diffi- 
culties of an apparently insuperable character are encountered in 
the attempt to define the nature of space and time, and the ex- 
istence of these difficulties is frankly acknowledged. But with 
all the respect tbat is here due, it appears difficult to admit that 
these apparent contradictions are necessary, and in iegard to 
space, in the first place, it will be my object here to suggest a 
remedy, 

I wili first quote some passages from the “ First Principles” 
(5th edition) relating to this question, viz. as follows :— 

“Thus as space and time cinnot either be nonentities, nor 
the attributes of entities, we have no choice but to consider them 
as entities. But while on the hypothesis of their objectivity, 
space and time must be classed as things, we find on ex- 

eriment that to represent them in thought as things 1s 
impossible ” (p. 47). 

fe will be observed here that we encounter the apparent con- 
tradiction that those me classed as things which it is found 
impossible to represent ın thought as things.” 


1 Experiment wo. li then mirectly say that space ani time were wot 
things. 
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Then it is 1emarked, ‘‘To be conceived at all, a thing 
must be conceived as having attributes” (p. 47); and yet the 
author admits that it 1s impossible to assign any attribute to 
space (p. 48). So that it would appear from the last impossıbılity 
that space 18 zot a thing (or entity). 

It 1s added, “ All entities, which we actually know as such, 
aie limited” (p. 48). But, on the other hand, it 1s allowed 
that, “OF space and time we cannot assert either I:mitation 
or the absence of limitation” (p 48). 

It 1s observed also as follows —‘‘Nor are space and time 
unthinkable as entities, only fiom the absence of attributes ” 
(p. 48). This would involve the conclusion apparently that 
that 1s considered to be an entity which 1s absolutely “ unthink- 
able” ax such, 

Must there not be some flaw here, and some solution 
possivle ? 

I have to propose—and this may appear very bold at first 
sight—that space is a non-entity. I must explain my meaning 
more fully. The first question or difficulty wiil be, Ilow can 
we conceive of space (a void) or even talk of it, if it be a 
non-entity or nothing? In fact, on p. 177 15 the remaik, 
“ Nothing cannot become an o'yect of consctousness,” 3 

In reply to this, I would venture to suggest that under certain 
conditions, nothing can become an object of consciousness, viz 
by contrast with something. We can be conscious of an absence 
Darkness can become an olyect of consciousness by contiast with 
light. So space in itself—which I contend is nothing—is an 
object of consciousness ! by contiast with matter 

We consider space to be an entity, I fancy, because of our 
experience with palpable air, &c , which (for convenience, but 
inaccurately) 1s called space. Space fer se, an absolute void, we 
have no experience of. We measure all so-called spaces with 
matter—standards made of matter. We estimate how much 
solid matter 1s absent in a 100m ‘for instance), which we call its 
“volume” Mathematical lines are unconsciously figuied as 
material no doubt fiom our habit of drawing them; and the 
spaces of tiiangles, &c, are usually filled out with solid 
matter. 

It would be ridiculous (as it seems) to asx what would happen 
if a void disappeared. It cannot disappear because it 1s alreazZy 
nothing 

In 1egaid to matter, we can conceive a certain volume of it, 
a certain volume added to that, &c.; and no doubt we cannot 
easily limit the conceivability thus extending to a lager volume. 
But we are not forced (by necessity as 1t were) to conceive an 
infimite volume of any entty or actually existing thing; and it 
appears that a void ıs excluded from the category of the un- 
knowable, as we cannot expect to know any:hing about 
nothing. 

Why do we hear of the cieation of matter speculated about 


(as an inadequate attempt at explanation), but the creation of 


space 1egaided as absurd ?? Because the first isan entity and the 
second 1s not. A non-entity cannot be supposed to be created, 
or ıt 1s absurd to ask the quest:on. 

One may encounter difficulties of explanation dy assuming too 
much to exist—too much to explain, 1t appears So I account for 
some of the startling contiadictions supposed to exist at the basis 
of knowledge. What ıs nothing, if a void be not nothing? In 
order to be face to face with nothing and contrast it with 
something, we should not have to abolish a void, I venture to 
think. 

Anothe: matter seems important. On p. 34 (‘First Piin- 
ciples ") 13 the following, viz :—“ Did there exist nothing but 
an immeasurable void, explanation would be needed as much as 
now. ‘There would still ase the question, Ilow came it so? 
If the theory of creation by external agency be an adequate one, 
it would supply an answer; and its auswer would be—Space 
was made ın the same way that matter was made, But the 1m- 
possibility of conceiving this is so manifest, that no one dares 
to assert ıt. For if space was cieated it must have been pie- 
viously non-existent. The non-existence of space cannot, how- 
ever, by any mental effort be imagined... . We are unable to 
conceive its absence either in the past or in the futuie.” 

1 Tt appears that in order to assert an exi» erce there must be a conception 
of non-erstence as a contrast; othery.ae the word ‘existence’? would seem 
tò have nod stinct meaning If matter he an exastence its absence (or n void) 
must be a non-existence In other words, an ab-olute vvid (vacuity) 1s €n- 
templated as the absence of existence 

* The author remarks of space, on p. 48, as folluns —'' The only a‘titbute 
which it 14 possible fora moment to think of as belonging to it, 15 that of 


eatension, and to credit it with this implies a confusion of thought For 
extension and «pace are convertible terns.” 


i denuding agencies. 





In regaid to the commencing passage, viz. ‘Did there exist 
nothing but an im neasuiable void, explanation would be needed 
as much as now,” it might be asked, When would you be satis- 
fied with an explanation? Explanations must finish somewhere ; 
they finish at existences, I should fancy, and cannot “extend to 
then absence. It 13 this demanding explanation perpetually, 
without conceived limit, that leads to the “contradictions and 
attempts at defining nothings—as seems manifest Extiaordinary 
as this view taken by the author appeais, it 13 consistent with 
his assumption that an absolute aA 1s an existence or thing, 
whereby it 13 put o1 the same footing as matter. But observe to 
what this further leads. 

Fust, the inconceivable existence gf an infinite thing without 
attributes is assumed. Second, its non-existence cannot ‘‘ by an 
mental effort be imagined.” This means, in my view, that all 
attempts to imagine it more nothing than it 1s, are futile. What 
bette: definition of nothing could we have than that we cannot 
assert it to have “ether limitation or the absence of limita- 
tion,” or it 15 ‘unthinkable ” as an entity “from the absence of 
attributes ” ? 

Well, in this way, actual existence of something which is put 
on the same footing as matter seems to be made a necessity for 
an infinite past time ; as (unlike matter in (his respect) we can- 
not even magine change here—in fact, the oiginal creation of 
this thing (2 void} n> one dires to assert.” In the sane way, 
no one would venture to assert the cieation of a mathematical 
line, or a mathematical plane, z.e. the cleation of extension! of 
one, two, or three dimensions. 

From the author's conclusion that space is an entity, it may be 
reasoned, then, tnat, since we must apparently have one existence 
for an infinite past time, we may as well have two, or include 
matter ence, with all the deference which the views as a 
whole in the “Fust Principles” demand, I would point out that 
in this way supp xt is given to the «lea of existence for an in- 
finite past time (impossible to grasp fairly, as the author con- 
cedes)—which, a» I contead, 1s not warranted by the facts. 

S Torver PRESTON. 

3? Rue de la Clef, Paris, December 1887. 


Christmas Island, 


TIAVING 1ead with much interest the description of Christmas 
Island by Captain Aldrich and Mr. Lister, I have endeavoured 
to interp-et some of the facts there given in the light of my own 
examination of similar islands in the Western Pacific As 
pointed out by Captain Wharton, the complete casing of an 
island, 1200 feel in height, with coral rock is somewhat unusual. 
This may find 1s explaination 14 in the absence of stream-courses 
and 1avines, a ciicumstance fron which I infer that the island 
has not been exposed sufficiently lonz, since its upheaval, to the 
When its suface has been extensively 
carved out by the action of running water, the old volcanic 
peels which these upiaised reefs envelop, will in all probability 
xe exposed. Chuiistmas Island, therefore, has still the early part 
of its story to unfold. 

The three tiers of cliffs evidently mak pauses in the elevation. 
As they appear to decrease in height with the ascent, it would 
seem that olde: Ines of cliffs on the upper slopes of the island 
have been 1emoved to a gteat extent by denudation. The prin- 
cipal features of the movement of upheaval appear to resemble 
those of which similar upiaised coral islands give evı lence in the 
West Indies, Westen Pacific, and other regions of cleva'ed 
coral ieefs. Protiacted elevatory movements of from 100 to 
300 feet are separated by long pauses, during which cliffs are 
worn back by the waves, and the reefs grow seawaid: hence 
the terraced profiles of these islands I have pointed out that 
1n the Solomon Group these protiacled movements consist of a 
succession of small upheavals of usually 5 or 6 feet at a time 

17 Woodlane, Falmouth. H. B. GUPPY. 





A Mechanical Cause of the Lamination of Sandstone 
not hitherto noticed. 


Tue lamination of sedimentary rocks is usually attributed to 
the successive deposition of sediment of varying degrees of fine- 
ness or coaiseness. Currents of water have a selective action 


1 The author remarks that ‘‘Extensiun and space are convertible 
bl k r 
terms” (p. 45) I may expres: my ent with the author as to the 
inadequacy of the theory of the *“ ceation ” of matter, as an explanation. 
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on the materials fhat are swept along by them, by which grams 
of one size and weight are laid down at one time, and of another 
size and weight at another, Changes in the nature of the 
material Mm suspension also occur through which the deposit 
may be at different times move siliceous, argillaceous, or cal- 
careous. This is Aoubtless in most cases a tiue explanation of 
the cause of lamination in rocks, but it is not a full one, nor 
does it account for stratification such as I am about to describe. 

In sand dunes composed entuely of siliceous grains such as 
are seen on the west const of Lancashire between Liverpool 
and Southport, a strong false-bedded lamination is often beauti- 
fully developed. This is best seen when the sand-hills ae moist 
from recent rainfall, and th® talus has been cut away by a high 
tide, leaving a vertical face of sand to the shore side. After 
this has occurred a gentle wind will weather out the structure of 
the sand-hill in a .emarkable manner. The layeis often stand 
out several inches in projecting mouldings and fillets, while the 
finer laminæ are wonderfully developed I have often minutely 











Fic. 1.—View of sand-dune, showing the bedding and laminas weathered out 
by denudation. a, shore, 4, loose talus; ¢, vertical cliff of sand, 
PA surface of sand-dune. 


examined the constitution of these beds, but have been unable 
to detect any difference ın the sizes of the constituent grains of 
the several beds or lamınæ. What makes the fact more stnking 
1s that the grains are genetally and in many cases much rounded. 
An examination, however, shows that the laminæ projecting from 
the face of the sand-chff are much harder and more solid than 
the portions belween them that have weathered back. They 
can, in fact, be broken off in pieces by the fingers without 
crumbling. The grains of sand, I must observe, are only 
temporarily bound together by the capillary attiaction of the 
water. - 

The explanation which suggests itself to me is that the gains 
of sand, according to the state of the weather during deposi- 
tion, are at one time more complttely aggregated than at 
another. The shore sand, I have noticed, 1s gieatly affected 
by the state of the water it 1s laid down by In one place may 
often be seen a stietch of hard fine sand, while in another at the 
same level the sand may be soft, both being at the same point 
of saturation. It is well known to builders that pouring water 
on loose sand tends to solidify it, therefore it 1s most probable 
that the state of the weather influences the solidity of aggrega- 
tion of the sm face of the sand dunes and assists to build sohen 
of different density. 

Between the piojecting fillets already described as weathered 
out of the sand cliffs the sand 1s looser and more porous, and, 
drying faster, falls away fom the face at a greater rate than the 
compacted beds, In sand heaped together by the wind there 
are few, I should think, would a priori look for much inteinal 
stiucture; yet here are the most undoubted evidences to the 
contrary which ae generally passed by, being looked upon as a 
matter of course not demanding farther thought! If we con- 
sider in what way the constituent gains naturally anange them- 
selves by giavity, we shall, I think, get an additional clue to the 
cause of lamination Even if the grains were as round as shot 
they would by gravitation tend to arrange themselves in parallel 
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planes, the upper grains falling into the interstices of those 
next below them, so— 





Fic 2. 


If, on the contrary, the grains have a long and short axis, they 
will tend to le with the longer axis parallel to the plane of 
deposition, so— 





With irregular fragments the airangement will not be so perfect, 
but they also will tend to be laid down in definite planes. 

An examination of specimens of laminated sandstone shows 
that a fracture vertical to the plane of lamination exhibits a 
mote Jagged surface than a fracture paiallel to the plane of 
lamination, This it is that gives the strength to sandstone to 
resist transverse stress. 

It is thus seen that nature adopts the same principle to build 
up sandstone that a mason does to build a wall, From the way 
in which the particles arrange themselves a natural '‘ bond” is 
produced, The grams ‘ break joint,” as it is technically called— 
that is, the joints are not vertically over each other—while the 
planes of deposition correspond to the ‘‘courses” of a wall. 
The principle here explained I have seen well exhibited m con- 
glomerates formed of flattish oval pebbles. The mode of ag- 
gregation of the particles of a cadunentary tock, due to the 
ordinary dynamical laws governing deposition, and independent 
of the coarseness or finenes» of the grains of successive layers, 1s 
an important factor in its constitution, which seems hitherto not 
to have attracted much attention. T. MELLARD READE. 





Total Solar Eclipse of October 29, 878. 


IN NATURE for March 11, 1875, vol. x1. p. 365, a computa- 
tion 1s given of this eclipse, based on an entry in the “ Annales 
Fuldenses,” which runs thus: ‘‘ Sol quoque in 4 kal, Novembns 
post horam nonam ita obscuratus est per dimidiam horam, ut stella 
in coclo apparent, et omnes noctem sibi imminere putarent,” 

The computer found that the sun rose on that day at Fulda at 
7h. 12m. apparent time, 6h. 57m. mean time, that the parhal 
phase began at oh 56m., and ended at 3h. 24m., totality com- 
mencing at Fulda at 2h, gn. 32s. local mean time, and continu- 
ing Im, 41s. till 2h, 11m, 138, He seems to have been puzzled, 
however, by the statement of the annalist that the Tikas. 
occured post horam nonam,” observing plausibly enough that 
the ninth hour from sunrise would be 4 p.m. 

Tt ıs shown, however, in Dr, Smith’s “ Dictionary of Chiistian 
Antiquities,” vol. i, p 793, that the day then employed by the 
Church was the natwal day extending from suniise to sunset, 
which was conceived to be divided into twelve hours (shorter of 
couse in winter than 1n summer) ; so that the first hour was the 
twelfth pait of the natural day, which began with sunrise , the 
sixth hum that which ended when the sun crossed the meridian, 
and so on. 

The question, then, which arises is this; At what point of local 
meat ume did the ninth natural hour end at Fulda on October 
29, 878? 

The suniose at yh. 12m. apparent time: this would give a 
semi-diurnal aic of 4h. 48m , or gh. 36m., as the duation of the 
natural day, one-twelfth part of which, or 48 minutes, would be 
the length of the natmal hour. As nine such homs would con- 
tain 432 minutes, it is clear that the ninth hour after 6h. 57m. 
the local mean time of sunrise would end at 2h. 9m., and the 
half-hour of darkness mentioned would have extended from 
2h. 9m, to 2h, 33m. As the computer reckoned that totality 
lasted from zh. 9m, 323. to 2h, rım. 13s., the obscuiation would 
have been gradually passing away during that period.. 

The coincidence between the record and the calculation is a 
very stuking one, and tesufies at the same time to the veracity 
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of the Benedictine monks of Fulda, the trustworthiness of the 
lunar and solar tables, and the accuracy of the computer who 
brought out so marvellously correct a result without knowing 
that it agreed exactly with the true meaning of the record. 

No doubt equal credit may be given to the computer’s state- 
ment that this eclipse was total ın London, totality continuing 
at St. Paul’s from th. 16m. 208,"to 1h, 18m. roz. local mean 
time. C. S. TAYLOR 


Height of T’ai Shan. 


A FORMER student of mine, Mr. S. Couling, has recently 
ascended T’ai Shan, the loftiest of the sacred mountains of 
China, and one of the most ancient and popula: places of 
pilgrimage. He believes that the height of ıt above the sur- 
rounding plain has never before heen measured, and has sent me 
his obseivations to reduce. The elevation from the plain to the 
summit comes out at 4780 feet; whilst a temple vaguely stated 
to be about 400 fect below the summit is, as ascertamed by 
barometer, 4485 feet above the plain 

Sitvanus P. THOMPSON. 





The Shadow of a Mist, 


LIVING on the Blue Mountains at an elevation of 5009 feet, 
I am frequently astonished at the ever valying beauty of the 
mists and clouds. Buta short time ago ıt was my good fortune 
to see the shadow of a mist, itself not visible. 

On the evening of November 16, shortly after 7 o’clock in 
the evening, I was watching the electric light with which the 
military authorities were experimenting at Port Royal, 15 miles 
distant ın a straight line. The light at times was so brillant 
that the shadow of a person standing 20 feet from the house was 
distinct on the white-painted front, even when he held a lamp 

tially turned down close to his body on the side next the 
bouse: Rain was falling, but so shehtly that there was no need 
for an umbrella. No mist or cloud was visible in the direct line 
to Port Royal. and yet a net-work of shadow was thrown on the 
house, the meshes of which were 3 01 4 inches in width. The 
shadows were all ın motion, moving from east to west, in the 
direction of the scarcely noticeable bieeze ; individual portions 
of the meshes disappearing aud 1e-forming as they moved, so that 
it was quite dazzling to look at the shadow, reminding me of 
the ripple on water as seen against a strong light. A puff of 
tobacco smoke had a shadow only when an inch or two from the 
house, so that the mist must have been much denser, and yet it 
cannot have been of any great breadth, or the shadow would have 
been uniform instead of reticulated. No doubt many of your 
readers can explain this appearance, which to me seemed so 
singular. W. FAWCETT, 

Director of Public Gardens and Plantations. 
Cinchona, Gordon Town P.O., Jamaica, December 1, 1887. 





The Ffynnon Beuno and Cae Gwyn Caves. 


Ir would seem that so long as the contioversy with regard to 
the contents of these caves is confined to Dr. Hicks, Prof. 
Hagkes, and Mr. W. G. Smith, the points at issue will never be 
decided. Dr. Hicks argues most needlessly for the pre-Glacial 
age of the cave deposits; Prof. Hughes calmly assumes that the 
outside deposits are Zost-Glacial ; and many geologists must be 
heartily tired of hearing these two gentlemen contradict one 
another without defining what they mean by the terms Glacial 
and post-Glacial. 

The fact is that the St. Asaph drift (to which Prof. Hughes 
now admits the outside deposits belong) is pait of the later 
Glacial seues of Northern England ; and Prof. Hughes has no 
right to call it post-Glacial without defining what he means by 
that term. Most people call them Glacial deposits. If there- 
fore the cave-deposits are older than this dmft, they are not 
necessarily pre-Glacial, as Dr. Hicks maintains, but only anterior 
to what Mr. Mellard Reade teams the marine low-level bonlder- 
clays Now many think that these clays and their associated 
sands are coæval with, or newer than, the so-called post-Glacial 
river-gravels of Southern England. It 1s not surprising there- 
fore that the cave fauna should be the same as that of the river- 
gravels, and tt is perfectly needless to compare it with the fauna 
of the Cromer Forest bed. 

In Lincolnshire the same marine shells occur in sands and 
gravels beneath the latest sheet of boulder-clay, and a gravel 

















beneath the same clay at Burgh has yielded te@th and bones of 
Elephas antiquus, Rhinoceros leptorhinus, and Bos primigenius. 
These beds ate on the same hne of latitude as St. Asaph, sand 
are probably of the same age as that drift ; but it may be that 
neither of them are older than the oldest river-gravels of the 
Cam or Thames valleys, ° 

It has been repeatedly pointed out that the terms Glacial 
and post-Glacial cannot be used as conveying any idea of relative 
age except along one and the same parallel of latitude, and it is 
rather surprismg that the Woodwardian Professor of Geol 
should seem ie unaware of this. If by post-Glacial Prof. 
Hughes means later Glacial or newer Pleistocene, everyone will 
probably agree with hum, but he corffuses the issue by his bad 
choice of terms. 

The paleontological evidence is really of no value—the argu- 
ment leads nowhere ; what we want is an expression of opinion 
by some geologist who has seen the locality and the 1ecent ex- 
cavations, regarding the explanation proposed by Prof. Hughes, 
viz. that the present position of the bones beneath the marine 
drift is due to the falling in of the roof of the cave near one 
entrance, while the animals may have got unto the cave by 
another opening. Many geologists have visited the locality— 
will some of them communicate their views on this point? 

A. J. Jokes Browne. 

Southampton, December 28, 1887. 





THE OLD MOUTH AND THE NEW: A STUDY 
IN VERTEBRATE MORPHOLOGY. 


i THE question of the nature of the mouth,” says 

Prof. Dohrn in one of the first of his celebrated 
“Studien zur Urgeschichte,” “1s the point about which 
the whole morphological problem of the Vertebrate 
body revolves.” According to Dohrn, the present mouth 
of Vertebrates arose from the coalescence of a pair of 
gill-clefts. In this we have an example of Dohrn’s 
principle of change of function, and also, as I hope soon 
to demonstrate, of Kleinenberg’s law of the substitution 
of organs. I do not now wish or intend to give an 
account of the researches by which Dohrn showed that 
the mouth ın some cases first arises as a pair of lateral 
invaginations of epiblast, still less of my own small con- 
tribution to this question, which consisted in recording 
the facts that the mouth also resembles a gill-cleft in 
some other particulars. 

It suffices here to say that these researches have not 
yet been refuted, and that the view that the present mouth 
of Vertebrates is, so to speak, a new structure, rests on a 
very sound foundation. 

With the blastopore as the foundation of mouth and 
anus I have. here no concern, nor have I any sort of 
sympathy with the upholders of a theory which has 
been condemned and rejected by embryologists such as 
Lankester, Kleinenberg, and Salensky. 

The problem I have to discuss is, granted that the 

resent Vertebrate mouth 1sa new! structure, what traces, 
1f any, are to be found of the old mouth? It is conceiv- 
able, and I strongly emphasize the point, that the old 
mouth might have disappeared, even from the develop- 
ment, without leaving a trace behind. 

We seem to be gradually getting out of the idea that 
ontogeny is even a fair repetition, much less a perfect 
one, of phylogeny, for absolutely rudimentary organs 
(organs performing no function at all) are only retained 
as larval or embryonic organs, as the basıs or Anlage 
of other organs, or, finally, because they are insepar- 
ably connected with the development of other organs. 
Of the latter a fair case, it seems to me, is to be 
seen in the rudiment of the parietal eye in the higher 
Vertebrates. This organ, functionless except in a few 
fishes and reptiles, possibly only reappears ın the develop- 
ment because it 1s intimately connected in some way or 
other with the paired eyes. 

A still better example is, I think, to be met with in the 


1 It us rather paradoxical to speak of a thing as new which has existed in 
its present form for untold mulions ot years 
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rudiments of tke gill sense-organs and ganglia described 
by Prof. Froriep in Mammalia. (Of these I hope to give 
a fuller account in connection with other work.) I find 
them imlizards, crocodiles, and birds ; and there can be 
httle doubt that they exist as rudiments in all animals 
above fishes ahd amphibia. Their recurrence has its 
explanation in that they probably form the Anlage for 
certain portions of the cranial ganglia. 

It was Dohrn who first hinted, in his work on “ Der 
Ursprung der Wirbeltiere,” published in 1875, that the 
hypophysis cerebri represented the last remains of the 
old mouth, and that it must have opened on the dorsal 
surface, after pone between the crura cerebri. 

This idea he soon gave up, and indeed, in the work 
above mentioned, he inclined to the view that the opening 
lay somewhere in the region of the medulla oblongata. 
Since then he has relinquished, for the time, the search 
for the old mouth, and has advised others to do the 
same, 

His first hypothesis has more recently been advanced 
as new by Prof. Owen and Mr. J. T. Cunningham, Both 
of these writers hold very slightly different views from 
those originally suggested by Dohrn. 

Some of the statements which I am about to make 
appear on the surface to bear slight resemblance to Cun- 
ningham’s views, but, as I hope will be seen, nothing 
could be further fiom the truth. Cunningham, starting 
from Balfour's well-known, and now umversally accepted, 
belief that the spinal cord and brain were once an open 
plate, advocated, as the latest discovery of Vertebrate 
morphology, the view that the infundibulum, whose walls 
consist of nervous matter and nothing else, is the vestige 
of the old mouth which pierced the brain. 

One cannot but marvel at the rashness of an hypothesis 
which annexes, without more ado, a portion of the nervous 
system, and proclaims it to all the world as the remnant 
of a former passage from the exterior to the stomach of 
the anımal ! 

Cunningham overlooks entirely the nature and ex- 
ceedingly complicated development of the processus 
infundibull, or nervous portion of the hypophysis. 

Although, thanks to Rabl-Ruckhard and others, we 
have obtained a certain amount of light on the nature of 
the pineal gland or epiphysis, the body (hypophysis), 
at the opposite end of the third ventricle still remains 
one of those organs on which all sorts of speculations 
may be made, with impunity Some of the explanations 
offered are in accordance with certain facts of its develop- 
ment. Others, on the contrary, accord with no known 
fact of embryology. 

The nervous part—or, as I shall call it, the neural 
Aypophysts—bhas been considered by Rabl-Ruckhard as 
a gland secreting cerebro-spinal fluid. I must, however, 
express a strong opinion that guch a glandular function 
is extremely improbable, for the conversion of a piece of 
nervous tissue into a gland is absolutely without parallel. 

Goette and Wiedersheim both regard the nervous 
part as a remnant of a sense-organ; against which 
view 4 priors little or nothing can be said. The mouth 
part or oral hypophysis was finally classed by Dohrn as 
the rudiment of a pair of gill-clefts—a supposition not 
wholly unsupported by its developmental history. It has 
also, not unnaturally, been looked upon as a 1emnant of 
a mouth-gland. 

Prof. Hubrecht made it the basis of his comparisons 
of Nemerteaand Vertebrata, and saw in it the remains 
of the Nemertean proboscis, the Vertebrate notochord 
being the homologue of the proboscis sheath—compari- 
sons which appear to me to be as httle capable of support 
as those of the same investigator between the Vertebrate 
and Nemertean nervous systems. 

And so, after all, on turning to Wiedershe:m’s latest 
book, “ Der Bau des Menschen,” we read: “ The hour 
of the release of the hypophysis cerebri from its obscure 














posifion has not yet struck, and the problems it presents 
are rendered more difficult in that it develops from two 
different points—from the brain (infundibulum) and from 
the epiblast of the primitive pharyngeal involution.” 

For what we know of the facts of its anatomy and 
development we are mainly indebted to five aaea DoE 
morphologists: Profs. W. Muller, Goette, Mihálkovics, 
Kolliker, and Dohrn. In the following very brief sum- 
mary I partly follow Kolliker’s account (in his valuable 
“ Entwickelungsgeschichte des Menschen,” 1879), which, 
for the time ıt was written, is by far the most complete 
we possess. 

My own researches on Sharks, Ganoids, Dipnoi, Cyclo- 
stomata, Amphibia, Lizards, Snakes, Crocodiles, Birds, and 
Mammals, mainly confirm Kolliker, who, in his turn, has 
taken the greater portion of his account from the beautiful 
classic of Mihdikovics. 

The hypophysis cerebri is composed of two parts: the 
one, neural ypophysis, derived from the nervous system; 
the other, oral hypophysis, from the epiblast in the region 
of the mouth. 

The oral hypophysis is formed early in development as 
an epiblastic involution towards the end of the notochord, 
í e. towards the hypoblast, and in the direction of the base 
of the brain. In some cases it may even grow in the 
direction of a process of hypoblast immediately below the 
anterior end of the notochord. But, except in Myxine, it 
never fuses with the hypoblast. It afterwards becomes 
pinched off from the pharynx, and gets thus to he on the 
floor of the skull, becoming finally converted into a 
compound gland-hke organ 

The neural hypophysis, or hinder lappet of the hypo- 
physis, on the other hand, develops ventrally asa process 
of the basal portion of the thalamencephalon, or hinder 
part of the fore-brain. At first composed of tissue of 
exactly the same character as the rest of the thalamen- 
cephaion, it becomes solid below and converted into 
indifferent tissue; the portion of the process which 
remains hollow, and forms the base of the infundibulum, 
alone retains a nervous structure. Kolhker records that 
m pig embryos of 3 centimetres in length longitudinal 
bundles of nerve-fibres pass into the developing neural 
hypophysis, or processus infundibuli as it is called, from 
the base of the thalamencephalon. 

In most cases, especially in Mammalia and also in 
Dipnoi, the neural hypophysis becomes closely and almost 
inseparably connected with the oral hypophysis. Usually 
the Anlage of the oral hypophysis lies in the 1egion of 
the mouth epiblast ; in Petromyzon and Myxine it hes in 
front of and outside the mouth. The process by which 
it got into the mouth involution cannot be explained 
without numerous figures. ; . 

According to Dohrn, the oral hypophysis arises in 
Petromyzon as an invagination of epiblast ın front of 
the mouth between the oral and nasal depressions. It 
grows towards the base of the infundibulum, and comes 
into close relationship with the end of the notochord, #.e. 
with a structure derived from hypoblast, while it ap- 
proaches a special process of hypoblast itself, with which, 
however, in Petromyzon it does not fuse. In Myxine, 
although the development is unfortunately not yet known, 
we may assume that this fusion is effected, for in that 
animal it opens throughout life into the gut (see figure, 
O.M). 

In Ammoceetes it gives off a certain number of gland- 
follicles, which, according to Dohrn, become pinched off 
in the Petromyzon. While I am not yet quite convinced 
of the certainty of this latter point, I find, in Myxine, 
numerous small glandular follicles opening into the oral 
hypophysis. In Petromyzon and Myxine the neural hypo- 
physis Is present, and, as I believe, not rudimentary. It 
appears to supply nerve-fibres to the oral hyppphysis. — 

Dohrn finds in Hippocampus traces of a paired origin 
of the oral hypophysis. This is important. 
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I propose to divide the oral or glandular hypophysis 
into two parts, viz. a duct or main oral kepen and a 
glandular part or glandular hypophysis. The whole struc- 
ture is without doubt in nearly all cases rudimentary, and 
of little or no functional importance. A mass of informa- 
tion bearing upon it has :ecently come to light in the 
study of the developmental history of Annelids, chiefly at 
the hands of Kleinenberg and Salensky. 

From the results of Klemenberg’s work, more especially, 
we are placed in a position to compare the structure and 
development of the hypophysis with those of certain 
organs in the worms, To my mind, the comparison which 
follows is one of the neatest in the whole 1ange of com- 
parative morphology ; I would therefore, before proceeding 
further, give a brief résumé of Kleinenbeig’s results so far 
as they here concern us. 

In the first place, he records how the larval stomodeeum 
or mouth is replaced in a very complicated manner by 
the Annelid permanent mouth or ScAlund. The latter is 
formed as a paired involution of the stomodzum, fe. of 
the epiblast, and this he considers to have originally 
represented stomodeeal glands. It encroaches upon and 
swallows up the old mouth, and, finally fusing with tke 
hypoblast, it opens into the gut. 

The replacement of the larval mouth in Annelids by 
a new structure was already known, but Kleimenberg 
describes the steps of the process in great detail, and he 





AO 


OM 


AMyxine giutirnosa, Wead in longitudinal section x 2. AO, opening of 
hypophysis; m, mouth opening; m.i, median tcoth, Vr » ventral 
teeth, af, one of the folds of the nasal sensory membrane; Ba, brain, 
mee opening of hypophyss into gut; A O, esophigus, N, noto- 
chor 


states that this mode of mouth substitution by means of a 
paired involution 1s of very wide occurrence in’ the 
Chetopods. 

In it we have a direct parallel to the substitution 
of the old Vertebrate mouth by a pan of gill-clefts, but, in 
truth, we have something more. 

Another phenomenon of extreme interest 1s the forma- 
tion of the special mouth (or ScAlund) nervous system 
This apparatus ts only concerned with the tnnervation 
of the permanent Schlund, and takes no share tn the 
innervation of the hypoblastic alimentary canal. It 
arises as a special process of the hinder part of the 
suboesophageal ganglion: this grows towards the develop- 
ing Schlund, becomes closely attached to the latter, fuses 
with it and gets pinched off bom the larger portion of the 
subcesophageal ganglion, which is left-as the first ganglion 
of the ventral chain. 

I must here digress in order to discuss the question of 
the presence or absence of any repiesentative of the 
supracesophageal ganglion of Annelids in Vertebrates,! 
and here again Kleinenberg comes to our assistance. 

I have mysel? devoted a good deal of attention to this 
point, and have arrived at the conclusion (held also, I 


I I postpone the consideration of Prof. Samper's views on this point, an} 
on the nature of the mouth in Annelids and Vertebrates. 





believe, by Piof. Dohrn) that there is no li€elihood at all 
of our finding an area in the Vertebrate biain which was 
ever pierced by the cesophagus—pierced so as to divide 
the brain into a supracesophageal and a subcesoBhageal 
portion, which might be compared respegtively to such 
divisions of the Annelidan nervous system. At first sight, 
this appears lke an admission that the Annelidan theory 
of the origin of Vertebrates is untenable. But such is not 
the case. ~ 

From a large number of researches, including those of 
Bergh, Salensky, and Kleinenberg, we know that the 
supracesophageal ganglion of Armelids certainly arises 
independently of the vential chain, and that it only later 
becomes connected with the latter by the development of 
the circumcesophageal collar. 

Klemenberg’s brilliant researches also teach us that the 
permanent Annelidan nervous system arises through 
substitution, and partial or entire disappearance of whole 
larval nervous apparatuses and sense-organs, And, indeed, 
after reading his beautiful work, one 1s fully prepared for 
one of the closing statements in it—that possibly the 
supracesophageal ganghon is entnely absent in Verte- 
brates. 

Personally, I have no hesitation at all in accepting this 
as probably true; but the grounds for my belief, or some 
of them, I can only hint at here. They arise out of as yet 
unpublished developmental researches, Briefly stated, I 
see in the development of the gill-clefts, with their special 
sense-organs and ganglia !—all of which he ın the iegion 
which 1s under the control of a system comparable to the 
ventral nerve-cord of Annelids—a probable cause of the 
disappearance of the supracesophageal ganglion in the 
ancestors of Vertebrates,—in a similar way to that in which, 
according to Kleinenberg, the dislodging and destiuction 
of the special larval ganglionic centres takes place in the 
Annelid. 

I beleve that in the ancestors of the Vertebrates, by the 
development of the eyes, and of the important gill sense- 
organs and ganglia, the ventral chain came to obtain 
control over a very extensive system of ganglia, sense- 
organs, and muscles; and, having already a control over 
the mouth or ScAlund, it entirely deposed the supra- 
cesophageal ganglion (and its sense-organs), The entire 
rason d’être of the latter being thus disposed of, it 
naturally degenerated and finally disappeared 

If it be admitied that the supracesophageal ganghon of 
Annehds is absent ın Vertebrates, and that the biain and 
spinal cord of the latter may be compared directly with 
the ventral cord of Annelids, then a whole host of direct 
structural relationships between Annelida and Veitebrates 
may be established. Kleinenberg expresses his opinion 
that the spinal ganglia of Vertebrates have their parallel 
in the parapodial gangla of Annelids,—a comparison 
which, as I shall elsewheve show, is entirely justifiable for 
the spinal ganglia and for certain portions of the cranial 
ganglia also. 

Let me now briefly review the conditions demanded of 
any structuies in the Vertebrate which are to be homo- 
logized with the permanent mouth of Annelids. Such 
ought to arise as a paired involution of epiblast (though 
1t 1s conceivable a prior: that the paired character might 
be lost). This involution must fuse with, and open into, 
the cavity of the hypoblast. It must also give rise to 
certain glands, and it must have a special nervous system 
of its own derived fr: m the hinder part of the first ventral 
ganglion or its homologue—which nervous system must 
supply ıt alone, and no other part of the alimentary canal. 

All these conditions are fulfilled by the complex called 
hypophysis cerebri. 

In at least one case (Hippocampus) the oral hypophy- 

1 The cranial ganglin of Vertebrates are far more complcated mcrpho 
logically than has hitherto been recegoized In addiu n to parts which 
appear to corre~pond morphologically to the pcsterior root ganglia of the 


spinal nerves plus the sympathetic gangha, they also contain the special 
gangha which nre formed in connection with the gill sense-o! gans. 
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sis! is known fo arise as a paired epiblastic involution 
(Dohrn). In the Cyclostomata it ıs formed as an epi- 
blastic ynvolution (possibly paired) at the extreme anterior 
end of the body. M one Vertebrate alone, Myxine (vide 
figure), it still qpens into the hypoblast; in all others it 
approaches the hypoblast in development, but does nət 
fuse with that layer. It always lies in veiy close relation- 
ship with the extreme end of the notochord—that 1s, with 
the end of a structure derived from the hypoblast. 

In adult Petromyzon, in which the tube of the oral 
hypophysis has the same relationships as in Myxine, ex- 
cept that the posterior Spening into the hypoblastic sac 
is absent, it nevertheless has an astonishing length, 
and ends blindly very close to the gut. In Myxine and 
Petromyzon, tubular glands are developed in connection 
with ıt, In all the higher Vertebrates, ın which the oral 
part is very rudimentary, it always has a distinct glandular 
character. 

And now, what of the last condition? This also is 
satisfactorily met. In all cases the oral hypophysis has a 
special, and indeed large, process of nervous matter (the 
processus infundibuli, or neural hypophysis), which 1s 
derived from the posterior part of the fore-brain, from the 
base of the infundibulum. This process is concerned 
with the innervation of the oral hypophysis alone. In 
Myxine and Petromyzon alone, so far as my researches 
extend (possibly also in Protopterus), this nervous system 
is not rudimentary. In most Vertebrates the neural 
hypophysis, which, as Kolliker aptly remarks, is at fist 
composed of the same cell elements and fibres as the rest 
of the brain, degenerates, and ın very many full-grown 
animals forms a mass of tissue, the structure of which 
many observers have compared to that of the suprarenal 
bodies (known to be masses of degenerated tissue) 

The neural hypophysis is thus the most remarkable 
structure in the whole of the Vertebrate central nervous 
system. Though degenerated, it still clings to the tradi- 
tions of its ancestry, for even, as it were, in its death it is 
closely and almost inseparably connected with the rest of 
the hypophysis, especially in Mammalia and in Dipnoi 
In Myvxine alone, of all Vertebrates, the old mouth still 
retains some of its functions as a mouth; ıt conducts the 
water of respiration to the gills. In this case, even, 
changes have occurred, for the nose? (see figure, nf) 
has got partly involved in the passage of the old mouth 
If it be true that the nose was orginally a branchial 
sense-organ~-which view, in spite of Gegenbaur, I still 
maintain—its assumption of a position in the passage of 
the old mouth in Myxine is, on purely physiological 
grounds, intelligible. 

It is well known that that which I call the old mouth 
in Myxme is purely respiratory, conducting water into 
the gills; and what thea could be more hkely than that 
one of the branchial sense-orgats should be, as it were, 
told off to do duty at its entrance. It is certain, from 
Goette’s and Dohrn’s researches, that these passages in 
Myxine and Petromyzon are the representatives of the 
oral hypophysis. I have gone over and extended these 
observations, and can fully confirm Dohrn in nearly every 
point, and all I claim here is the identification of the 

ypoblastic opening in Myxine as the (modified) opening 
of the old mouth into the gut 

If the above morphological comparison can be main- 
tained (and I believe it can), the importance of its 
bearing on the morphology of Vertebrates can hardly be 
over-estimated 

A number of other problens and conclusions arise out 
of all this, but I reserve the consideration of these for a 
much more exhaustive work, in which the literature of 
the subject will receive full attention. J. BEARD. 

Anatomisches Institut, Freiburg 1/B , November 16. 

1 J beleve it is very frequently paired, though not at tts point of origia 

2 In Petromyvon, Dohrn finds that the nose ts at first a spectal depression 


apart from the hypophysis invagination Tne latter lies between the noss 
and mouth 
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TIMBER, AND SOME OF ITS DISEASES. 
IIT. 


AVING now obtained some idea of the principal 
points in the structure and vaiieties of normal 
healthy timber, we may pass to the consideration of some 
of the diseases which affect it. The subject seems to 
fall very naturally mto two convenient divisions, if we 
agree to treat of (1) those diseases which make their 
appearance in the hving trees, and (2) those which are 
only found to affect dead timber after it is felled and 
sawn up. In reality, however, this mode of dividing the 
subject ıs purely arbitrary, and the two categories of 
diseases are linked together by all possible gradations. 

Confining our attention for the present to the diseases 
of standing timber—z.e. which affect undoubtedly living 
trees—it can soon be shown that they are very numerous 
and varied in kind; hence it will be necessary to make 
some choice of what can best be described ın this article. 
I shall therefore propose for the present to leave out of 
account those diseases which do injury to timber in- 
directly, such as leaf-diseases, the diseases of buds, 
growing roots, and so forth, as well as those which do 
harm ın anticipation by injuring or destroying seedlings 
and young plants The present article will thus be 
devoted to some of the diseases which attack the timber 
in the trees which are still standing; and as those caused 
by fungus parasites are the most interesting, we will 
for the present confine our attention to them. 

It has long been known to planters and foresters that 
trees become rotten at the core, and even hollow, at all 
ages and in all kinds of situations, and that in many cases 
the first obvious signs that anything 1s the matter with 
the timber make their appearance when, alter a hgh 
gale, a large limb snaps off, and ihe wood 1s found to be 
decayed internally. Now itis by no means implied that 
this rotting at the core—* wet-rot,” “red-rot,” &c., are 
other names generally applied to what is really a class of 
diseases—is always referable to a single cause ; but it is 
certain that in a large number of cases it 1s due to the 
ravages of fungus parasites. The chief reason for popular 
misconceptions regarding these points 1s want of accurate 
knowledge of the structure and functions of wood on the 
one hand, and of the nature and biology of fungi on the 
other, The words disease, parasitism, decomposition, 
&c , convey very little meaning unless the student has 
had opportunities of obtamming some such knowledge of 
the biology of plants as can only be got in a modern 
laboratory: under this disadvantage the reader may not 
always grasp the full significance of what follows, but it 
will be at least clear that such fung: demand attention as 
serious enemies of our timber. 

It will be advantageous to join the remarks I have to 
make to a part description of some of the contents of 
what is perhaps one of the most instructive and remark- 
able museums in the world—the Museum of Forest Botany 
ın Munich, which I have lately had the good fortune to 
examine under the guidance of Prof. Robert Hartig, the 
distinguished botanist to whose energy the Museum 1s due, 
and to whose brilliant investigations we owe nearly all that 
has been discovered of the diseases of trees caused by the 
Hymenomycetes Not only is Prof. Hartig’s collection 
unique in itself, but the objects are classical, and illus- 
trate facts which are as yet hardly known outside the 
small circle of specialists who have devoted themselves 
to such studies as are here referred to. 

One of the most disastrous of the fungi which attack 
living trees is Trametes radiaperda (Hartig),the Polyporus 
annosus of Fnes, and 1t is especially destructive to the 
Coniferz. Almost everyone is familiar with some of our 
common Polyporei, especially those the fructifications of 
which project like irregular brackets of various colours 
from dead stumps, or from the stems of moribund trees ; 
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well, such forms will be found on examination to have 
numerous minute pores on the under side or on the upper 
side of their cheese-like, corky, or woody substance, and 
the spores which reproduce the fungus are developed on 
the walls lining these many pores, to which these fungi 
owe their name. Trametes radictferda 1s one of those 
forms which has its pores on the upper side of the spore- 
bearing fructification, and presents the remarkable pecu- 
liarity of developing the latter on the extenor of roots 
beneath the surface of the soil (Fig. 11), 

This ıs not the place to discuss the characters of species 
and genera, nor to enter at any detail into the structure 
of fungi, but ıt 1s necessary to point out tha} in those 
cases where the casual observer sees only the fructifica- 
tion of a Polyporus, or of a toadstool, or of a mushroom 
(projecting from a rotting stump or from the ground, for 





Fia. 11 ~~Portion of root of a spruce-fir, with frnetification of Trametes 
radieiperda ie Hartig. Each fructificauon is a yellowish-white 
mass of felt-like substance spread over the root, and with minute pores, 
m which the spores are produced, on its outer surface; the mycelum 
which has developed ıt is in the inter.or of the root 


instance), the botanist knows that this fructification is 
attached to, and has taken origin from, a number of fine 
colourless filaments woven into a felt-like mass known as 
the mycelium, and that this felt-work of mycelium is 
spreading on and in the rotten wood, or soil, or whatever 
else the fungus grows on, and acts as roots, &c., for the 
benefit of the fructification. 

Now, the peculiarity of the mycelium of this Trametes 
radiciperda is that it spreads in the wood of the roots 
and trunks of pines and firs and other Conifers, and takes 
its nourishment from the wood-substance, &c., and it 1s to 
the researches of Hartig that we owe our knowledge of 
how it gets there and what it does when there. He found 
that the spores germinate easily in the moisture around 
the roots, and put forth filaments which enter between the 
bark-scales, and thus the mycelium establishes itself in 
the living tree, between the cortex andthe wood (Fig 12). 
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It is curious to note that the spores may fe carried from 
place to place by mice and other burrowing animals, since 
this Trametes ıs apt to develop its fructification and 
spores in the burrows, and they are rubbed off into the 
fur of the animals as they pass over and ynder the spore- 
beating mass. 

When the mycelium obtains a hold in the root, it soon 
spreads between the coitex and the wood, feeding upon, 
and of course destroying, the cambium. Here it spreads 
in the form of thin flattened bands, with a silky lustre, 
making its way up the root to the base of the stem, 
whence it goes on spreading further up into the trunk 
(Fig. 12). 

Even if the mycelium confined its ravages to the cam- 
bial region, it is obvious, from what was described in 
Articles I. and II., that it would be disastrous to the tree ; 
but its destructive influence extends much further than 
this. In the first place, it can spread to another root 





Fic. 12 —Piece of root of sprvce-fir, with the mycelum of Trametes radici- 
perda (after Hartig) enlarged about 3 umes. The white mycelium 
spreads in a fan-hhe manner over the surface beneath the cortex, as 
seen ia the figure where the latte: has been hfted and removed (a), Here 
and there the say eel bursts through the cortex in the form of white 
protuberances (ò), to form tfe fructifications, 


belonging to another tree, if the latter comes in contact 
in the moist soil with a root already infected ; in the second 
place, the mycelium sends fine filaments in all directions 
into the wood itself, and the destructive action of these 
filaments—called E E reduces the timber, for 
several yards up the trunk, to a rotting, useless mass. 
After thus destroying the roots and lower paits of the 
tree, the mycelium may then begin to break through the 
dead bark, and again form the fructifications referred to. 

Since, as we shall see, 7rametes radiciperda is not the 
only fungus which brings about the destruction of stand- 
ing timber from the roots upwards, it may be well to see 
what characters enable us to distinguish the disease thus 
induced, in the absence of the fructification. 

The most obvious external symptoms of the disease in 
a plantation, &c., are: the leaves turn pale, and then 
yellow, and die off; then the lower part of the stem 
begins to die, and rots, though the bark higher up may 
preserve its normal appearance. If the bark is removed 
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from one of the diseased roots or stems, there may be 
seen the flat, silky, white bands of mycelium running in 
the plang of the cambium, and here and there protruding 
tiny white cushions between the scales of the bark (Fig. 
12); in advanged stages the fructifications developed 
from these cushions may also be found. The wood inside 
the diseased root will be soft and damp, and ın a more or 
less advanced stage of decomposition. 

On examining the timber itself. we again obtain dis- 
tinctive characters which enable the expert to detect the 
disease at a glance. I had the good fortune to spend 
several pleasant hours in the Miinich Museum examining 
and comparing the various diseases of timbers, and it is 
astonishing how well marked the symptoms are. In the 
present case the wood at a certam stage presents the 
appearance represented in:the drawing, Fig. 13. The 
adr tone is yellow, passing into a browner hue. 

cattered here and there in this ground-work -of still 
sounder wood are peculiar oval or irregular patches of 
snowy white, and in the centre of each white patch is a 
black speck. Nothing surprised me more than the accu- 
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Fic. 13~-A block of the timber of a spruce-fir, attacked by Trametes 

nciperda. The general colour is yellow, and in the yellow matrix 

of less rotten wood ere soft white patches, each with a black speck in 

it. These patches are portions completely disorganized by the action 

of the mycehum, and the Appearance is very characteristic of this 
particular disease. (After Hartig.) 


racy with which Prof. Hartig! figures reproduce the 
characteristic appearance of the original specimens in 
his classical collection, and I have tried to copy this in 
the woodcut, but of course the want of colour makes 
itself evident. 

It is interesting and important to trace the earlier 
changes in the diseased tmber. When the filaments of 
the fungus first begin to enter the wood, they grow upwards 
more rapidly than across the grain, piercing the walls of 
the cells and tracheides by means of a secretion—a soluble 
ferment—which they exude. This ferment softens and 
dissolves the substance of the walls, and therefore, of 
course, destroys the structure and firmness, &c., of the 
timber. Supposing the filaments to enter cells which 
still contain protoplasm and starch, and other nutritive 
substances (such as occur in the medullary rays, for ex- 
ample), the filaments kill the living contents and feed on 
them. The result is that what remains unconsumed 
acquires a darker colour, and this makes itself visible in 
the mass to the unaided eye as a rosy or purple hue, 
gradually spreading through the attacked timber. As the 
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destructive action of the fungus proceeds in the wood, the 
purple shades are gradually replaced by a yellowish cast, 
and a series of minute black dots make their appearance 
here and there; then the black dots gradually surround 
themselves with the white areas, and we have the stage 
shown in Fig. 13. 

These white areas are the remains of the elements of 
the wood which have already been completely delignified 
by the action of the ferment secreted by the fungus fila- 
ments—4 e. the hard woody cell-walls have become con- 
verted into soft and swelling cellulose, and the filaments 
are dissolving and feeding upon the latter (Fig. 14). In 
the next stage of the advancing destruction of the timber 
the black dots mostly disappear, and the white areas get 
larger; then the middle-lamella between the contiguous 











Fig 14 —Sectional view of a tracheide of the spruce-fir, attacked by the 
hyphæ (a, 6) of a Trameirs, highly magoified (after Hartig) The 
upper part of the tracheide has its walls suli sound, though already 
pierced by the hyphæ; the lower 9 bes the walls completely 
Helignified, and converted into cellulose, which swells up and Ives 
The middle-lamella 1s also undergoing diss.lution, The holes in the 
walls have been bored by hyphe 


elements of the wood becomes dissolved, and soft places 
and cavities are produced, causing the previously firm 
timber to become spongy and soft, and it eventually breaks 
up into a rotting mass,pf vegetable remains. 

It will readily be und®&stood that all these progressive 
changes are accompanied by a decrease in the specific 
gravity of the timber, for the fungus decomposes the sub- 
stance much in the same way as it is decomposed by 
putrefaction or combustion, 74. it causes the burning off 
of the carbon, hydrogen, and nitrogen, in the presence of 
oxygen, to carbon-dioxide, water, and ammonia, retaining 
part in its own substance for the time being, and living at 
Its expense, H. MARSHALL WARD, 


(To be continued) 








PROFESSOR ALEXANDER DICKSON. 


THE close of 1887 has been marked by a long death- 

roll in the ranks of science. In the company of 
botanists it has been especially heavy, and now the sad 
news of the tragically sudden death of Prof. Alexander 
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Dickson, at the edrly age of fifty-one, comes upon us 
with startling unexpectedness. Two days before Christ- 
mas Prof. Dickson left Edinburgh, in his usual health 
and vigour, for Hartree House, his Lanarkshire residence. 
During the following days he spent much of his time in the 
favourite pastime of curling, which he much enjoyed, On 
Friday last, December 30, 1887, he was in exceptionally 
good spirits on the ice; his side was winning a close 
«match, and he entered keenly into the excitement of the 
moment, when, without waining, he dropped dead in the 
act of making a shot. 

Alexander Dickson was born in Edinburgh on February 
21, 1836, the second son of David Dickson, of Hartree 
and Kuilbucho, extensive estates in Lanarkshire and 
Peebles-shire, to which he afterwards succeeded, his elder 
brother having predeceased his father. Educated when 
a boy at home, he proceeded to the University of Edin- 
burgh, where he graduated M.D. in 1860, obtaining a 

old medal for a thesis on “The Development of the 
seed-vessel of Caryophyllaree.” After graduating, he 
soon abandoned medicine, and devoted himself to bota- 
nical pursuits. During the year 1862 he acted as Deputy 
Professor of Botany in the University of Aberdeen for 
Prof Dickie, then in bad health; ın 1856 he was ap- 
pointed to the Chair of Botany in the Umversity of 
Dublin, vacant by the death of Dr. W. H. Harvey; and 
a year later he added to this appointment that of Pro- 
fessor of Botany in the Royal College of Science for 
Ireland In 1868, on the death of Dr. G. W. Walker- 
Arnott, he succeeded to the Chair of Botany in the Uni- 
versity of Glasgow, which he held until 1879, when he 
was appointed Professor of Botany in the University, and 
Regius Keeper of the Royal Botanic Garden, in Edin- 
burgh, upon the resignation of these offices by Dr. J. H. 
Balfour. He held these appointments at the time of his 
death. He received the honorary degree of M.D. from 
the University of Dublin, and that of LL.D. from the 
University of Glasgow, and was a member of various 
learned Societies. Besides his scientific hfe he had 
another important part to play as a laird with large 
properties in three counties, and he was a model land- 
lord. He had the highest ideas of the duties of hs 
position, and acted up to them. Money, time, and energy 
were given with self-denymg devotion to the improve- 
ment of his farms and of the condition of his tenants, and 
no better-ordered estates could be found than those 
which he controlled. He was a Deputy-Lieutenant of 
Peebles-shire, and took an active share in all the functions 
which his position entailed. 

By the death of Alexander Dickson the botanical 
world loses one of its best morphologists He wore the 
mantle of the old French school typified in Murbel, 
Richard, St. Hilaire, and Payer, of which Ballon is at 
present the foremost French representative; and at a 
tıme like the present, when it 1s a fashion to decry mor- 
phology, his loss falls all the more heavily. No botanist 
in this country had so fulland accurate a grasp of organo- 
graphy. His published papers, numerous and valuable as 
they are, afford but an imperfect idea, significant indeed, of 
thewealth of his knowledge, and the keenness of his percep- 
tion. Those who came in contact with him will remember 
the fascination of his discourse, and the surprising variety 
and aptness of the illustrations which he could bring up 
one after the othe: to support his own views or confound 
those of an opponent. In all his scientific work the strong 
conservatism of his nature found expression. His cautious 
and logical mind did not allow of his following with 
enthusiasm rash speculations of the more ardent botanical 
workers ; and the flood of hterature on botanical subjects 
which is poured out year by year had no terrors for him, 
as he acted upon the principle, which many will agree 1s 
a sound one, that, if you leave the literature until it is a 
year or two old, what is worth reading sifts itself. The 


soundness of his judgment upon scientific problems may ` 





in so ne measure be traced to the influencé of the precept 
and example of that glorious band of real teachers, which 
at the time of his University career made Edinburgh a 
centre of attraction in the intellectual world; and a good 
illustration of his force of mind 1s to be found in his 
attitude towards the much-discussed question of the growth 
of the cell-wall. Having satisfied himself that the apposi- 
tion theory was a sufficient explanation, he consistently 
opposed Nageli’s intussusception theory during the years 
when it was all but universally accepted ; and now the 
botanical world has come round again to regard an appo- 
sition theory as that which has th® better basis in fact. 
All organographic questions had a peculiar interest for 
Dickson. A considerable portion af hie own work was 
devoted to the elucidation of the true nature of the 
flowers in Conifere, As the result of his researches on 
Damm wa and observations on other Conifere, he adopted 
Bailion’s view of the carpellary nature of the integument 
in Dnus, and, notwithstanding the defection by Stras- 
burger, who originally supported this view, he continued 
to maintain it. Phyllotaxis was a subject to which he 
devoted great attention, and upon which he published 
several important papers. Amongst his most valuable 
researches are those on the embryogeny of Zropeolunt, 
in which he traced the history of the peculiar roots by 
which the embryo ts nursed in the seed ; and the records 
of his embryological researches in Pinguicula, Ruscus, 
Zostera, Phænix, Delphinium, and other plants, are very 
interesting and valuable contributions to knowledge In 
recent years he gave considerable attention to the con- 
struction and development of pitcher-plants, and proved 
the true nature of the parts of their complex organs ; and 
the structure of the /?efafree also engrossed him, one of 
his last papers being upon some species of this group, in 
which he joined issue with Leitjeb upon some funda- 
mental pomts. In all his work there may be seen the 
scrupulous accuracy and attention to detail which was a 
leading feature ın his character, and no man ever worked 
with more care and jealous regard for truth and with a 
more generous appreciation of the work of others. 
Amidst the work of his scientific life and the duties 
connected with hts estates he found time to cultivate the 
aitistic side of his nature, which was developed in no 
ordinary degree. He was an accomplished and enthu- 
silastic musician, and in later years found peculiar 
| pleasure in collecting Gaelic airs. At botanical excursions 
to the Highlands he might be frequently found noting 
, down an air as it was droned by a gillie or whistled by a 
herd, and he amassed a considerable number of these 
airs, which at one time he thought of publishing. He 
was also a very skilful draughtsman, and his drawings in 
chalk on the slate were quite a feature of his lectures. 

In the discharge of every duty he was most conscien- 
tious. and his unostentatrous kindliness attracted everyone 
who had dealnzs with him Quiet and 1etinng in 
disposition, he was endeared to all by the nobility of his 
character and his sympathetic nature. As Professor his 
students loved him; as laird his tenants loved him. It 
has been said of him he could never lose a friend, for he 
never could say an unkind word or omit to do a kind 
action, and in this estimate all who knew him will concur. 
The news of his death will be heard with sorrow by a 
wide circle of fnends, and brng sadness to many a heart 
which will mourn for one who had fine generosity of 
the kind that lets “not the mght hand know what the 
left hand doeth.” 





NOTES. 

Tue Municipal Council of Paris proposes to establish in the 
Faculty of Sciences a new professorship devoted to the philo- 
sophy of biolozy, and especially to the teaching of the doctrines 
of Darwin. This distresses some of the older French zoologists, 
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but “ their reign,@ a correspondent wmites to us from Panis, * is 
coming to an end, and notwithstandmg their obstinate and 
unintelligent opposition, Darwinism is the creed of all the 
younger Fiench natwalists. The only tiouble with regard to 
the new professorghip will be to put the right man in the right 
place.” 


Pror, BONNEY’s course of lectures on geology begins at 
University College on Wednesday, January 11, and will be con- 
tinued on the Thursdays, Tuesdays, and Wednesdays following, 
The course on economic geology begins on the following Friday, 
and will be continued on that day in each week. 


A COURSE of about six lectures on ‘‘ Photographic Chemis- 
try” will shortly be delivered by Prof. R. Meldola, F.R.S , at 
the Finsbury Technical College. The course will begin on 
Wednesday, January 18, at 7 30 p.m., and be continued on 
successive Wednesdays. The object of the lecturer will be to 
develop the scientific principles upon which modern photography 
1s based, so as to enable professional and amateur photographers 
to keep abreast of recent advancements in the subject. Those 
who attend the lectures will have the opportunity, if they desire 
it, of receiving practical laboratory instiuction in the testing and 
valuation of photographic chemicals. 


AT the opening meeting of the session of the Society of 
Telegiaph-Engineers and Electricians, on Thursday, the rath 
mstant, the new President, Mr. Edward Graves, will deliver his 
Inaugural address, 


In the abstracts of the Proceedings of the Chemical Society 
(Jan -Dec. 1887) we find the following list of grants made from the 
Research Fund of the Society during the year:—£25 to Prof. 
E. IH. Rennie, for the further study of the red colouring-matter 
of Drosera whittakert ; £25 to Mr. Holland Crompton, for the 
study of the action of nitric acid on copper-zinc and copper-tin 
alloys with the object of determining whether the metals exist 
in combination or admired; £10 to Mr. C. H. Bothamley, for 
expeiiments on the use of dyes in photography, and especially 
on the sensitizing action of the dye; 425 to Mr. W. P. Wynne, 
for the determination of the nature of the products formed on 
oxidizing nitric oxide by admixture with oxygen; £10 to 
Mr. A. Wynter Blyth, for the study of the constitution of 
butter- fat. 


METEOROLOGY is indebted to Dr. J. Hann for an exhanstive 
discussion of the distirbution of atmospheiic pressuie over 
Central and Southern Europe, based upon the monthly and 
yearly means at 205 stations, for the thirty years 1851-80, 
Very few such discussions have been undertaken since the 
appearance of Buchan’s great work, "about twenty years ago. 
The author msists on the application of the correction for 
gavity, which up to the present time has been generally neg- 
lected. Only a few observations for France have been used 


in this discussion, but a work of a similar nature is in hand for | 


that country by M. Angot. Chats aie also drawn for each 
month and for the year, showing the isobars for every ‘o2 inch 
at the sea-level, and also for four months and the year at the 
level of 500 metres above the sea. The work foims Part 2, 
vol. ii, of Dr. Penck’s ‘‘Geographische Abhandlungén” 
(Vienna, 1887). 


THE Chief Signal Officer of the United States has issued a 
circular, dated December 6, stating that as, in lus belief, the 
great value of simultaneous maps consists in showing the general 
features of the weather of the northern hem.sphere, he has 
decided to1eproduce daily a chart showing the general outlines 
of the pressure and wind for certain selected stations, although 
as before stated (NATURE, Dec. 8, p. 137), he cannot guaiantee 


their continuance for any peat length of time. The chats have 
commenced with October 1, 1886, and are based on the obser- 
vations taken at noon, Gieenwich time; the temperature obser- 
vations are not represented, owing to the limited means available 
for such work, 


Tue Central Physical Observatory of St. Peteisburg has 
issued a very useful table, showing for all its telegraphic 
stations the normal temperatures for 7 “a m. for each month, 
calculated from the ‘number of years available for each place. 
From these values the Observatory constructs diagrams showing 
the annual match of the temperature, and from these curves the 
normal temperature may be calculated very closely for each day 
of the year. These data enable the Observatory to introduce 
into its Daily Weather Reports the departure of the tempera- 
ture day by day from its normal value. The normal tempera- 
tures for foreign stations are to be similarly dealt with sab- 
sequently. 

THe Swedish Government has given notice that in the 
beginning of the year 1888, a fog signal will be established 
near Hallands Wadeio lighthouse, on the eastern shore of the 
northern approach to the Sound, Kattegat. The signal will be 
a steam syren, which, during thick or foggy weather, will give 
two blasts every mainiute, in the following manner ; a low note 
of seven seconds duration, an interval of three seconds silence, 
then a high note of #47 ¢e seconds duration, followed by an inte: val 
of forty-seven seconds silence. 


THE Government Gazelle of the Colony of Lagos of July 30 
last contains monthly meteorological means for the year 1886. 
The observations aie made at the Colonial Hospital, lat. 6°27'N., 
long. 3° 26’ E. 


On December 1, about 5.30 p.m., a bullant meteor was seen 
in and around Christiania. It moved slowly in a south-easterly 
direction, and disappeared behind a bank of clouds. Its light, 
of a yellow-green colour, was very intense, The passage occupied 
about five seconds. 


EARTHQUAKES on December 16 and 17 are repoited from 
Prinpolje and Plewlje, in Bosnia, At Werny, in Turkistan, a 
shock occurred at midnight on December 16. A shock was 
noticed at Geneva on December 19 between 5 and6pm. A 
telegram fiom Mexico states that a sharp shock occurred there 
at half past 7 on January 2. 


A NUMBER of highly interesting experiments upon the be- 
haviour of passive iron towards nitue acid when placed in a 
powerful magnetic field have recently been made by Messrs. 
Nichols and Franklin (Amer. Journ, of Science, December 1887). 
About 8 cubic centuaztres of nitric acid, specific gravity 1°368, 
were poured upon a gramme of powderel irona conta ned in a 
perfectly clean test-tube. Thuis test-tube was immersed in water 
contained in an outer gliss vessel, and the temperature of the 
contents of the tube could be accurately ascertained by means of 
a thermometer suspended init. The whole apparatus was then 
carefully arranged between the poles of an electro-magnet 
' specially constructed to give a field as uniform as possible. 
| Before actuating the magnet it was found that the iron remained. 
| perfectly passive ın presence of the nitric acid until the tempera- 
ture was raised to 89°, when the usual explosion consequent upon 
loss of passivity occurred. But on repeating the experiment 
when a powerful curent was traversing the coils of the electro- 
magnet, effervescence commenced at once, and at 51°the explosion 
occuned in a most violent manner, projecting most of the liquid 
out of the tube, The remainder of the liquid, however, remained 
quiescent until the iron was touched with the thermometer-bulb, 
when a second explosion occurred. In a third experiment the 
magnet was not acturted until the appuatus was heated to 60°; 
but the moment the current was allowed to pass ‘the explosion 
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occuned instantaneously. 


Hence it appears that the action of 
the magnet is to lower the temperature of transition from the 


passive to the active state. In attempting to determine the 
cause of this singular phenomenon, it was found that when two 
tron bars placed parallel to the lines of force in the magnetic 
field were submerged in any liquid capable of attacking iron, 
the ends of one bar and the central portions of the other being 
alone allowed to come into actual contact with the liquid, the 
baa with ends exposed became in relation to the other as zine to 
platinum, so that on connecting the bars by wires a permanent 
current was found to flow. Hence it is supposed that, in case of 
asingle mass of iron, local currents will be set up between those 
parts m which magnetic poles are induced and the intermediate 
parts, and Messrs, Nichols and Franklin are of opinion that 
these local currents are the cause of the curious behaviour of 
passive iron in the magnetic field. 


A MEETING was held at Philadelphia on December 12 to 
celebrate the hundredth anniversary of the birth of Thomas 
Hopkins Gallaudet, the pioneer of the movement for the instruc- 
tion of the deaf in America. A short biographical sketch of 
Gallaudet was read, and one of his poems was recited 
by four deaf girls ın the sign-language. Prof. Graham Bell 
delivered an address, which was interpreted into the sign- 
language as rapidly as it was spoken, and, according to 
Science, was greatly appreciated by the many deaf persons 
in the audience. The two sons of Gallaudet, both of whom are 
engaged in continuing the work of their father—one as the 
President of the deaf-mute College at Washington, the other as 
a pastor for the deaf—were present, and made remarks suitable 
to the occasion, 


Messrs. MACMILLAN AND Co. will publish immediately a 
new Treatise on Algebra, by Mr. Charles Smith, of Sidney 
Sussex College, Cambridge, whose previous text-books on 
Conic Sections, on Solid Geometry, and on Elementary Al- 
gebia have been very favourably received. The new book is 
designed for the use of the higher classes of schools and the 
yanior ktudents in the Univer-iues. One important change 1s 
made from the usual order adopted in English text-books on 
algebra, in that some of the tests of the convergency of infinite 
series are considered before such series are made any use of. A 
knowledge of the elementary properties of determinants bemg 
of peat and increasing practical utility, Mre Smith has in tro- 
duced a short discussion of their fundamental properties, fonnded 
on the treatises of Dostor and Muir. No pains have been 
spared to insure variety and interest in the examples, which 
have been selected from numerous examination-papers and fron 
the mathematical journals. 


Messes. MACMILLAN AND Co. have in the press a treatise 
on Higher Arithmetic and Elementary Mensuiation, by Mr. 
P, Goyen, Inspector of Schools in New Zealand. Feeling 
the defect in most text-boo‘s of arithmetic that the worked-out 
types are all of the simplest character, while the exercises which 
follow them abound in difficulties, Mr. Goyen has worked out 
an immensely large number and variety of graduated types, and 
taken gieat pains to adapt the exercises to them. In the men- 
suration, wherever: the geometrical proof of a rule is quite simple, 
it is given. A chapter on surds is inserted, because a know- 
ledge of surd operations is useful in mensuration, and is 
required in many public examinations. 


A GOOD address on some sociological aspects of sanitation 
was lately delivered before the Philosophical Society of Glasgow 
by Dr. James B. Russell, President of the Society. This 
address has now been published. It contains some excellent 
remarks on the extent to which the State has a right to limit 
individual freedom in the attempt to establish the conditions of 
public health. 


‘| mencement of the fifty-third volume on December 19. 








THE Journal of the Straits Branch of the Royal Asiatic 
Society (No. 18), just received, contains the Malay text, with 
an English translation, of ‘‘ Raja Donan,” a Malay fairy-tale. 
This is one of a series of cheritras, taken down, word Tor word, 
from the lips of Mur Hassan. Among the other contents of the 
number are an essay (continued from No. 17) towards a biblio- 
graphy of Siam, and an English, Sulu, and Malay vocabulary. 


THE editorship of the well-known Brunswick scientific journal, 
Globus, changed with the new year, or, rather, with the com- 
Dr. Emil 
Deckert takes the place of Dr. Richatd Kiepert, and at the same 
time an alteration ıs made in the sub-title. Where, formerly, 
this read, ‘‘ wit besonderer Berucksichtigung der Anthropologie 
und Ethnologie,” it now reads “mut besonderer Berucksichtigung 
der Ethnologie, der Kulturverhaltnisse, und des Welthandels,” 
and m an address to the reader the editor and publishers ex- 
plain that the alteration represents a corresponding alteration in 
the programme. As before, every effort will be made to supply 
abundant information of a geographical and ethnological cha- 
racter ; but as German national interests have largely developed 
and extended in the last few years, in future a good deal more 
attention will be devoted to questions connected, as we under- 
stand it, with German possessions and German interests abi oad. 
The practical effects of thus enlarging the scope of the journal 
are not appatent in the number before us, but it may be hoped 
that Globus will not lose its character as a popular educator in 
geography and the allied subjects. Why a similar journal has 
not been established ın this country is a mystery. 


AN American journal devoted to geology and the allied 
sciences has just been started. It 1s called the American Geolo- 


gist, and will for the present be published at Minneapolis, 
Minn. 


Mr. A. SIDNEY OLLIFF, of the Australian Museum, Sydney, 
writes to the January number of the Entomologist about giant Lepi- 
dopterouslarvein Australia. The larva of Chalepteryx collen, a 
large moth which was unusually abundant during the past summer 
in the vicinity of Sydney, often, he says, attains the length of 
7 inches, and is robust in proportion. This moth feeds on various 
Eucalypti, and is of a rich satiny-brown colour; each segment, 
except the first, is furmshed with eight yellow verrucose spots, 
which emit long brown bnistles; the anal extremity, a yellow 
band on the first segment, and two additional verrucose spots 
on the second and third segments also give rise to bristles. The 
cocoon, as well as the larva of this spectes, is armed with fine 
and exceedingly sharp bristles, which, if carelessly handled, 
readily penetrate the skin, causing considerable irritation. The 
larva of the beautiful swift (Ze/styd:a stacyi) measures 8 inches 
when full grown, and Mr. Olliff has seen several Cossus larvee 
of similar dimensions. 


In the Zutomologist for January, Mr, Alfred Bell offers some sug- 
gestions about post-Glacial insects. So far as his experience goes, 
insect 1emains are by no means common, and belong chiefly to 
the Coleoptera. He gives thirty species, nearly all of which 
belong to this division of the insect world. As Mr. Bell points 
out, however, it does not follow that Lepidoptera were not 
present during the post-Glacial period, since they occur in 
beautiful preservation in deposits of much older date in England 
and on the Continent. The nature of the post-Glacial soils was 
not favourable to the preservation of soft-bodied animals. 
“ Hence,” says Mr. Bell, ‘if anyone knows of Lepidoptera 
retained in a fossil state, it will be of real service to science if he 
will say where they were found, and under what conditions.” 


In the January number of the Zoologist, Mr. Allan Ellison has 
an interesting mticle on the autumnal migration of birds in 
Ireland. He says that the migration movement of last autumn 
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in Deland was in‘all respects a most exceptional one. Some of 
the migrants appeared unusually early, and all in much larger 
numbers ¢han Mr. Ellison had ever before observed. On 
October 8 he saw the first flocks, both of starlings and redwings. 
On the same day, tind for about a week after, immense numbers 
of golden ploveis were passing over, flying towards the west and 
south-west in large V-shaped strings. ‘This was about the usual 
time for starlings and redwings, but early for golden plover. On 
the 11th again both redwings and starlings were constantly 
passing. On the 16th he observed a great host of fieldfares, 
many thousands in numbet, winging their way across the sky 
towards the south-west. From Ovtober 17 to the beginning of 
November the starling migration was at its height, the flocks 
being much larger and more numerous than he had ever observed 
in former years, He saw four within a quarter of an hour on 
the afternoon of the 18th At4 p.m. on the 22nd, the largest 
flock he ever saw passed over. It was in the form of a column, 
perhaps neatly a mile long, and must have numbeied thousands, 
spanning the sky from horizon to horizon for more than half 
a minute, and was followed in a shoit time by two smaller 


flocks. All the latter part of October skylarks were from time, 


to time flying over, generally large straggling flocks or scattered 
individuals, flying nearly out of sight, but thei: call-notes being 
distinctly audible. Mi. Ellison hopes that those who ‘are 
favourably situated for obseiving the mnval of winter birds will 
report whether they have noticed a corresponding abundance of 
migrant this season. 


THE new number of Mind opens with an able and sug- 
gestive article on pleasure, pain, desire, and volition, by Mi. 
F. H. Bradley. Mi. J. McK, Cattell has an interesting paper on 
the Psychological Laboratory at Leipzig. Mr. T. Whittaker 
writes on indtvidualisin and State action ; and Mr. D. G, Ritchie 
on ongin and validity. 


Paris is soon to have a Museum of Religions.. M. Guimet, 
of Lyons, who has been a great traveller, has been engaged for 
years past in collecting altars, priests’ robes, and other objects 
relating to religious ceremonies These objects hə presented 
some time ago to Paris on condition that a building should be 
specially devoted tothem. This building, close to the Trocadéro 
Palace, has just been finished, and the collection will soon be 
transferred to it, 


THE additions to the Zoological Society’s Gardens during the 
past week include two Spotted Ichneumons (Herpestes nepalen- 
sts), a Fox (Canis ) from Afghanistan, presented by 
Lieut.-Colonel Sir Oliver B. C. St. John, K.C.S.1. ; a Com- 
mon Otter (Lira vuigaris}, British, presented by Mr. Edward 
Hart ; a Red-throated Diver (Colymbus septentrionalis), British, 
presented by Mr. Charles A. Howell; two Greater Sulphur- 
crested Cockatoos (Cacatua galerita) from Australia, presented. 
hy Master Rankin. 











OUR ASTRONOMICAL COLUMN. 


BRAZILIAN RESULTS FROM THE TRANSIT OF VENUS.—M. 
Cruls, m a note to the Paris Académie des Sciences, states that 
the reports of the various eXpeditions sent out by the Brazilian 
Government to observe the transit of Venus in 1882 are almost 
entirely piinted, and will shortly appear. Three stations were 
occupied, viz. S. Thomas m the-Antiles, Olinda in Brazil, and 
Punta-Arenas ın the Straits of Magellan, The Baron de Teffé 
was in command of the first expedition ; M. J. PO. Lacaille of 
the second, and M. Cruls himselfof the third The duration of 
the transit ac Punta-Arenas was nearly the mean duration, both 
igres» and egress being slightly accelerated The two more 
northern stations had the,duration much shortened, ingress being 
retarded, and egress accelerated. The chief observer at each 
station was supplied with an equatortal of 6°3 inches aperture ; 
and at S. Thomas two other telescopes of 4'5 and 4't inches 





respectively were also used. At Olinda likewise there was a 
second telescope in use, of 4'5 inches aperture. The method of 
projection was employed in order to get 11d of the physiological 
effects produced by the intensity of the solar hight, and ın com- 
bining the observations made with telescopes of different 
apertures, weights were given to them proportional to the square 
of the diameters of the object-glasses, ın accordance with the 
results obtained from the experiments of MM. Wolf and André, 
The resulting parallax from the inteinal contacts is 8”'808. 


THE ASTEROIDS.—Prof, Daniel Kirkwood, of the Indiana 
University, has just issued a short essay on the asteroids or minor 
planets, this group of tiny bodies being entitled on many grounds 
to more particular consideration than it has yet generally 
received. The first part of the essay gives a brief sketch of the 
history of the discovery of the first five asteroids, together with 
the names of the discoverers and date of discovery of all as yet 
known to us, and a table giving the elements of their orbits. 
Prof Kirkwood makes it clear that the numbers of those still 
unknown are practically inexhaustible, for if Leveriier’s estimate 
be correct, that the quantity of matter contained in the group 
cannot be greater than one-fourth the mass of the earth, it would 
yet reqniie no fewer than 72,000,000 bodies as large as Menippe 
to make up this amount. Fortunately the 1ate of discovery 
appears Limited to ten or a dozen per annum, so that there is no 
immediate danger of our being overwhelmed by the impossibility 
of following up some few milhons of orbits. ‘The second part of 
the work deals with questions relating to the origin of the 
group, and with certain relationships apparent in their orbits, 
particularly with regard to the irregular distubution of the 
astéroids in their ring, certain distmcts being left enurely void, 
viz. those where the asteroid would have a period commensur- 
able with that of Jupiter. Prof. Kirkwood has on former 
occasions repeatedly shown how Jupiter would tend to 
eliminate bodies revolving in these positions by increasing the 
eccentricities of their orbits until their perihelion distances fell 
within the body of the sun itself, and he has accounted for the 
gaps in the ring of Saturn upon a similar principle. Prof, Kirk- 
wood is of opimon that several of our periodic comets may 
have been originally members of the asteroid family. All the 
thirteen comets whose penods correspond to mean distances 
within the asteroid zone have direct motion, and inchnations 
similar to those of the minor planets, and their eccentricities 
are generally less than that of other known comets; whilst five 
of these comets have periods respectively corresponding to some 
of the most marked gaps in the asteroid zone. 

Prof. Kirkwood makes no reference to the importance of 
certain members of the group as affording means for the deter- 
mination of the solar parallax, which many astronomers will 
consider to be their most useful function, and as compensating 
for the enormous labour, both of observation and computation, 
involved in following the paths of so great a number of wan- 
derers. And it would have been exceedingly useful if he had 
supplemented his other tables by one showing those asteroids 
which have only been observed dunung one opposition. Some 
of those theoretically the most interesting have not been ob- 
served for several years, and are practically lost to us, and it 
would seem a matter of more pressing importance at the pre- 
sent time that these should be picked up again, 1f. possible, 
rather than fresh additions should be made to a list already 
unmanageably long. 

OLBERS’ Comst.—The following ephemeris for Berlin mid- 
night, by Dr, Krueger (Astr. Nach, No. 2818), is in continuation 
of that given in NarureE for 1887 December 15 :— 


1888. R.A, Decl Log r. Log a Bright 
bh. m s3 é ness, 
Jan. 6... 16 50 20... I 227 S... 0°2486 .., 0'3821 .., 0°45 
8... 16 54 8.. 14345. 
I0.. 16 57 51.. 2 34 S... 02583 ... 0'3854.. 043 
12.. IJ I 29 . 2 23°6 S. 
14... 17 Š 3.2 40'2 S. .., 0°2679 ... O 3884... 0°40 
16... 17 31... 2 59°2 S. 
I8. 17 15 55... 3 166 S. ... 0°2773 ... 0°3910 .. 0°38 
20...17 I5 14 . 3 334 5. 
22... 17 18 29... 3 49°6 S. ... 0°2866 ... 0'3932.. 0 36 


The brightness on August 27 1s taken as unity. 

Dr. E Lamp succeeded in seeing the comet for a short time 
on December 12, and concludes, from a very rough comparison 
with a star that the ephemeris then required a correction of 
+ 8s. in R.A., but was practically right in Decl. 
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THE CLINTON CATALOGUE.—The Sidereal Alessenger for 
December announces that the great catalogue of 30,000 stars, 
upon which Dr. Peteis and his assistant, Prof. Borst, have been 
engaged for several yeas past, is viitually completed, and ready 
for the press, and its publication 1s expected. during the present 
winter. In the prosecution of this work Prof. Borst has 

athered the stars from the various astronomical publications of 
the last fifty years, and reduced them to the epoch of the forth- 
coming catalogue. 

OccuLTations OF STARS BY PLANETS.—Herr A, Berberich 
calls attention in the Astronomische Nachrichten, No. 2814, to 
the importance of observations of occultations of stars by the 
planets, and supphes a list of stars which may possibly be 
occulted by either Venus, Mars, Jupiter, or Saturn, during 
the comse of the present year. Such observations have been 
extremely rare, yet they would prove extremely important, for 
they would throw light on the extent and density of the planetary 
atmospheres, and would afford a means in the cases of Mars and 
Venus for the defe:mination of parallax and diameter. Herr 
Berberich adds that in the case of the three outer planets the 
occultation of a star by the primary would afford a specially 
favourable opportunity for the determination of the positions of 
the satellites, since micrometer measures of their places as 
referred to the occulted star would be free from many errors to 
which the direct comparison of the planet and its satellites 1s 
exposed. 

e following stars may possibly undergo occultation during 
the next fortnight :— 


G MT. of Con- 
Planet. junction o RA 


PI- k Max 


Star. Ad Duration 


. m o ? m 
@ Jan. 5 16 29'2 S.D.-17 No. 4187 9'7 ~013 6'0 
g 9 18 14 18 4279 9'5 +105 58 
8 I2 3 414 4 3445 9'3 70I 74 
Q I2 6 32° 19 4401 9°3 +08, 5'7 
g 14 18 40 19 4440 9'5 -org 56 
Q 15 r319 23 4446 95 +038 55 
g 17 23 22°5 zo 4635 93 -057 574 


The maximum duration is the interval between immersion 
and emeision for a central occultation. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JANUARY 8-14. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on January $ 

Sun rises, 8h. 7m, ; souths, 12h. 6m. 49'193. ; sets, 16h. 7m : 
right asc. on meridian, 19h. 16°8m.; decl. 22° 17’ S. 
Sidereal Time at Sunset, 23h. 18m. 

Moon (New on January 13, 9b.) rises. 2h. 14m.3 souths, 
yh. 34m.; sets, 12h. 44m.: uight asc. on meridian, 
14h. 43°4m.; decl. 10° a1’ S. 

Right ase and declination 


Planet. Rises, Souths 2 on mendian. 

h o b m h m b m r y 
Mercury.. 7 55.. I140 . I5 25 . 18 Soo , 24 2785. 
Venus.. 4 36... 9 I . 13 26... 16 10°3 .., 18 29S. 
Mars.... OI... 55 If 35 . 13 19 4 14.5. 
Jupiter... 416... 838 .13 0.15 474... 19 45. 
Satum.... 17 28°.. I I9 n. 910.. 8 271 .. 19 39N. 
Uranus .. 0 23 . 5 55 . IL 27 13 473... 6 S. 
Neptune, 12 §f ... 20 31... 4 I1* 3.425 .17 56N 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultation of Star by the Moon (visible at Greenwich). 
Corresponding 
angles from ver- 


tex to right for 
inverted image 


b m h m. o a 
6 18.. 646 ... 3414 298 


Mag. Disap. Reap. 


9... n Libræ .. 0. 6 


Jupiter in conjunction with and 4° 12’ south 
of the Moon. 

Venus in conjunction with and 2° 16’ south 
of the Moon. 
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Variable Stars. e 
Star. RA. Decl. 

hom y hom 
U Cephei ... .. 0 52'4,,.81 16 N..., Jan. 10, 22 22 m 
€ Geminorum .. 6 57°5...2044N.... p 9, 3 Om 
o I 3 OM 
R Canis Majoris 7 i45. I6 29. a 5, II, 22 53 mM 
» 13, 2 9m 
U Monocerotis 7 25'585. 9335. .. 4, T m 
S Cancr 8 375... 19 26N... „ 9,23 12 m 
R Leonis e 9405 na II57N. a» 8, m 
R Ursæ Majoris . 10 367... 69 22N... ,, 8, M 
T Ursæ Majoris .. 12 31°3...60 6N... 4, 12, m 
W Virginis 13 20'3.. 2485.. „ 8,22 om 
3 Libre . I4 550.. 8 4S. . 4, Il, 4 34 m 
U Corone ... ... 15 13'6...32 3N.. 5, 8 0 43 m 
U Ophiuchi .. 17109... 1 20N. .. 5, 8, 4 38 m 

and atintervals of 20 8 
T Vulpeculee . 20 46°7....27 50N, . Jan. 11, 0 om 
a» 12, I OM 
Y Cygni - 20 47'6 ... 34 14N... 4, I2 7 me 
» 3,21 Om 
Nel » a 26 3EB a 44 53NV.. 4, Tay” At 
3 Cephei ... 4. 232 25°0...57 51N... 5, 9, 4 OMS 


s» IT, 22 om 
-M signifies maximum , ss minimum 


Meteor-Showers, 
RA. Decl. 
Near ¢ Virginis.. . 174 9 N. .. January rr. 
» ¢ Boots . 220 .. Ig N. .. Very swift; streaks. 
» B Boots ... ... 223 42 N. .. Very swift; streaks. 





DUNER ON STARS WITH SPECTRA OF 
CLASS [ff} 
I 


[2 publishing a few days before his death the last part of his 

discoveries relating to the spectra of stars of the thid class, 
D’Airest prononnced the opinion that henceforward there would 
be nothing essential to add to the knowledge then possessed of 
the stellar spectra of this class in the northern heavens. When 
D’ Arrest died, 123 well-developed objects of Class III.a were 
known, and counting all the objects known, 150; the stars 
known in Class III.4 were 23 Actually, the well-developed 
stars of III.a are 214, and if all are reckoned, 475; the stars 
of III.4 are 55 at least. 

The number of objects in Class III. with which we are 
acquainted has been tripled by recent researches, but, besides, 
the relation between the numbers of the stars in the two lower 
classes has been considerably altered, considering that at present 
there are 8'5 stars II.a instead of 6 5, to 1 star III.3, How- 
ever, we should comnut a serious error 1f we drew the conclusion 
that in reality the spectra I1I.4 were not more than nine times 
rarer than lIa On account of the enormous width of the’ 
bands, one is able without any difficulty to recognize the 
nature of a spectium III 6 in very faint stars, which one 1s not 
able to do in IILa, unless in the rare objects of this class in 
which the bands are more nfirked and broader than usual. 

I find this opinion confirmed by the fact that the 1esearches 
of M. Vogel give more than 200 new spectra H.a, and have 
scarcely led to an acquaintance with one new spectium III., It 
is very probable therefore that we are already acquainted with 
all these stars to the magnitude of 7°5 inclusive ; this is rendered 
sull more probable by the following table, which gives the 
number of the stars IILa and III. belonging to different 
magnitudes :— 


, Class III æ. Class III 4. 
Magnituds Observed, Calculated Observed Calculated. 
I 0-1'9 2 o T O .. 0 
2°0-2'9 ©. 5 -3 o o 
3°0-3'9 9 it ° o 
4 0-49 31 28 o I 
5°0-5°9 . 88 . 90 . 2 2 
6'0-6'9 . 134 . 380... I 8 

‘o-7'9 15K — 18 24 
'o-8*9 37 ae — a 14 a 
g'0-9'9 b . = . IO — 


* We have alrardy referred generally to M Danér’s impoitant memoir 
published in the Tranmetions of the Swedish Academy. We now give a 
translation of lis general conclusions —Ep. 
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In the columns headed “ Calculated ” are the numbers obtained 
by multiplyi y 4/3 the numbers of the stars in the 
classes of different magnitude given in the ‘‘ Wunder des 
Himmels,” by Littrow, 5th ed. p 577, deduced from the Durch- 
musteruñg of Argelander, and then dividing the result by 15 
and 750 1espectively. For the stars III.a the agreement 15 
almost perfect up to the magoirtude of 5'ọ inclusive, and for 
IIL.4 up to 6 9; up to 7'9 the agreement is pretty good, whilst 
after that the numbers observed are more and more in atreai of 
the numbers obtained by calculation. We may conclude there- 
fore that our knowledge of the spectia III.a ıs almost complete 
up to the magnitude of 5'9 inclusive, and of spectra III 6 up to 
7 Sinclusive. Thereseaiches of M. Vogel have not added any 
new star II.a with a magfiutude higher han 5'0, and only vay 
few between §'o and 60, and, as I have already said, no new 
star III 6 above the magnitude 7 5, although he has examined all 
the stars up to this limit of magnitude between — 2° and + 20° 
of declination. As to the difference existing between ‘' observa 
tion” gad “calculation” in the case of the III.a feebler than 
60, we must iemembe: that as yet no systematic spectroscopic 
research has been made of the stars between — 2° and — 23°, 
noi between + 20° and the North Pole, Consequently the num- 
ber of stars III.a between 6'o and 7'5 will probably be much 
increased before very long, and will appioach the theoretic num- 
ber. On this account I imagine the stais of ITI. are fifty times 
rarer than those of III.a. 

The list of these rare stars is probably alieidy very complete 
fo: that pat of the sky visible in Europe, for the nearer the 
reseaiches of an astronomer are to the present time the feebler 
are the stars with spectra of this class which he discovers 
(Secchi 6°7, D’Arrest 70, Vogel 71, Daner 8 3, Pickering 
g't). The conclusions, therefore, which we can draw as to the 
manner 10 which these stars are distributed over the heavens 
deserve some confidence Such a research is very mteresting. 
We have alieady seen thit the principal bands in these spectra 
owe their origin to the presence of a carbon compound in the 
atmosphere of the stars. It is important to know whether there 
is a certain direction in the heavens in which these stars are 
more numerous than in others, especially when we consider that 
the same substance 1s present in comets, which come from inter- 
stellar space. I have made such a research, and have come to 
the conclusion that the objects in question are grouped similarly 
to stars in general, being close: together in the neighbourhood 
of the Milky Way Setting out from the postion of the Pole 
of the Milky Way given by Heis, R.A. = 12h. 42m, Decl. 
= + 26° 8, for the equinor 19990, I have calculated the 
quantities P, o1 the distances of the stars from this Pole, given 
in my catalogue. But to have my list a little more complete for 
the part of the heavens invisible in Europe, I have calculated 
the same quantity also for the following stars, whose spectia 
have been examined by M, Pechulé (“Expédition Danoise pour 
Observation du Passage de Venus,” 1882, pp 40-43), 


Star Mazuitude R Ana Dacl. 1999 0 P 

. 0m o o 
65 Sch), «. 8 5 49 ~46 30 .. 606 
103 Schj. 8 7 54 ~49 43 4. 80°6 
125 7'5 9 5I -4i 7 786 
126 85 9 57 -59 45 870 
128 ; 7 ro 8 -3439 715 
130 sa 65 ro 31° -39 3 72°6 


By the help of the P’s foand, I have obtamed the following 
table, which indicates the numbers of those stars which are 
between the different limits of distance of the Poles, boreal or 
austral, of the Milky Way. 


Limits of Polar Distance No of Stars Mean Marnituds 
o 
0-33 . 3 3 6'6 
35-60 , Š i 6'6 
69-70 8 72 
70-83 13 7'4 
83-99 S 29 83 


It is at once seen that there is an immense accumulation 
between 80° and 90° of polar distance, and that the polar regions 
mie totally empty up to 19° distance from the Pole; and this 
i¢lation would doubtless become still moire striking if our know- 
ledge of these stars which are invisible in Emops was moie 
complete ; for, whilst the two Polar regions are for the most 

art visible, a great part of the Milky Way 1s always below our 
orzon. Besides the number of stars in ths different zones, I 
have also calculated their mzan magnitutes, and it will be seen 





that fo. them, as well as for other stais, there is this rule—that 
in the Milky Way the faint stars are much closer together than 
in the neighbourhood of its Poles. 

One mizht pethaps suppose that there is a certain portion of 
the Milky Way where the stars III.4 are more frequent than 
elsewhere. In order to decide this it 1s necessary first to calcu- 
late for each star the quantity which has the same ielation to the 
Muky Way as the right ascensions have to the equator ; and 
then make a table, on the distribution, having this quantity as 
its foundation Such a research cannot, however, lead to good 
results as long’as our acquiintance with the stars between 25° of 
south declination and the South Pole ıs almost #Z/, I will only 
say, then, that there is a great number of these stais around 
R.A. 305°, Decl. + 40°, but almost an equal number around 
R.A. 85°, Decl, + 25°. Now both these ports are precisely 
those in which, in the northern hemisphere, the stars are closest 
together It seems that they are grouped almost according to 
the same laws as all othe: stars, and that, properly speaking, 
there is n> 1.egion where stars of the Class III 4 abound. 

A similar research of the stars IIa could not give exact 
results, as our acquaintance with these stars below magnitude 
6 o is still too impecfect. However, the reszarches which M 
Pechuld undertook, with tha aid of the Uranometria Argentina, 
ou the distribution of the coloured stais, render it probable that 
these also are closest tozether in the neighbourhood of the Milky 
Way. 


T have already said thit in all probability the spectra of fixed 
stars must be subject to variations on account of the diminution 
in the temperature of stars‘which must take place sooner or later, 
and I observed that it is precisely on the cea of such a 
diminution that the c'asses of M. Vogel are based. There are, 
however, eminent savants wio have combated the correctness of 
this opinion, and wh» hive formed ingenious hypotheses to prove 
the possibility that the sun, and consequently the stais also,’ may 
regain the heat which emanates from them But it would be too 
much to say that these theories have victoriously withstood 
eviticism, and the spectroscopic examination of the stars has 
given results fatal to them. Althouzh the spectra of stars 
may be divided into very distinct classes, according to their 
characteristics, there are, on the other hand, numerous spectra 
of all possible grades between any two classes, so that it may be 
difficult, 1f not impossible, to decide to what class a star belongs, 
and that even when it is sufficiently brilliant for all the details of 
its spectra to be distinctly recognized. Besides, we see that the 
more the star 1esembles the fist class, the brighter is its violet 
part, whereas the violet part becomes fainter and fainter or even 
invisible when the spectrum resembles that of a Onionis (II.a). 
On that account it seems certain that the spectra owe their 
chatacteristics to the greater or less degree of incandes:ence of 
the stars, so that the temperature of stars of Class III. must be 
relatively low 

Doubtless these chanzes do take place in the stellar spectra, 
althouzh we must suppose that, as regards the spectra of the 
first two classes, they are almost exclusively secular, and operate 
so slowly that millions of years may pass before they become 
apparent 

It is different with stars of Class ITI These being probably 
already mach cooler than the others, we may reasonably expect 
that the chinzes will take place more rapidly, and perhaps also 
that from time to time temporary augmentations in activity will 
take place on their surface, followed by periodic changes in their 
spectra. 

PTa the course of his observations Secchi arrived at the con- 
clusion that the coloms and spectra of these stars were subject 
to remarkable changes in a very short period My observations 
led to the same conclusion, if observations fiom the years 1865 
to 1874 may bs trusted without reserve. For, without counting 
the fev and unimpoitant discrepancies waich I disco vered 
between th2 aspect of several spectra and the desciiptions given 
by earlier observers, I foand that there are forty stars which have 
been comprised in Class ILI , among which there i» scar cely one 
which now belongs to it, and there are some which ought to have 
been transported from one sub-class into the other. But, for 
reasons which I will here explain, such a conclusion would 
certainly be too hasty. 

On the one hand, Coasts observations date from atime which 
we may call the infancy of spectrum anilysis, and the instru- 
ments employed were very inperfect ; on th2 other hand, he was 
the first to intioduce a classification of the stars according to 
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their spectra. Therefore it is easily understood that Secchi was 
only able to seize gradually the characteristics of the different 
types (thus it was not until late that he introduced the fourth 
type); and again, he once changed the order so that the second 
and third types changed numbers. On account of this change, 
some errors may have found their way into his publications. 
Some even may be explained without having recowse to this 
supposition. All the spectra which I have excluded from the 
third class are, according to Secchi, indeterminable, except two, 
which I consider intermediate between U.a and IILa, and the 
two stars R.A, = gh. 18m , Decl, = — 21°50’, and R.A. =18h. 
14m. 40s , Decl. = +25°'2, which Secchi found independently of 
Schyellerup’s catalogue of red stars. It might happen then that 
with a clear sky faint bands might be perceived,} and as to the 
last we may well suspect that there is some gross error in their 
positions, judging from what Secchi says as to the manner in 
which he discovered the first of them.? Such a supposition 
would not be admissible for the star 249 Schj. This star is 
situated, according to Herschel, amongst a mass of stars, and 
Secchi says of it, “ Stella di 9? rossa con rigoni nello spettro 4° 
tipo certamente ” (‘Memoria Seconda,” p. 52). I have often 
examined the cluster in which this star was situated, but with- 
out perceiving it. We may therefore believe that it is variable 
of long period. 

I sull have to refer to the stars which ought to have been 
transferred from one sub-class to another. In the spectra of 
these, variability seems to me quite inadmissible, the two sub- 
classes being, as I shall try to prove snon, co-ordinated, and 
not successive phases of development which every star must 
undergo. I suppose that at the commencement of his observa- 
tions of spectra of the third class, when Secchi met with stars 
IIL.4 not very well marked, he did not think them different 
from III.a, and he did not perceive the difference until after 
having seen several spectra of this class as pronounced as those 
of 78 and 152 Schj. On the spectrum of the latter he still says 
in 1867, “In conclusione & tipo dia Ercole ma con zone vere 
mancanti” (‘‘ Catalogo,” pp. 14, 15). 

However, neither Secchi nor evea D’Arrest eximined a 
sufficient number of spectra III.4 to thoroughly under.tand their 
characteristics. Both appear to admit that there are funda- 
mental differences between spectra belonging to it. For imstance, 
Secchi says of the spectrum of star 136 Schj., * E difficile dire se 
sia proprio del 4° tipo” (‘‘ Memoria Seconda,” p. 42), and of the 
stars discovered by Wolf and Rayet with bright lines which are 
not hydrogen,®? and dark bands in the spectra, and there- 
fore certainly belongingrto Class II.4, he says, “f Accenneremo 
qui soltanto che esse appartengono al 4° tipo, ma sono di quelle 
a zone molto irregolari” (‘‘Sugli spettri prismatici delle stelle 
fisse,” p 194), and “Ad ogni modo son? di 4° tipo, e l€ righe 
paiono del carbonio diretto” (Ze, p 216). D'Arrest speaks as 
follows of the star 74 Schj., “ Irregular spectrum of type IV.” 
(A.N, 2016); and of the star 155% Schj, ‘Very 1emarkable 
spectrum, &c.” (41. V. 2009). By collecting all my observations on 
all the spectra of this class it is seen that not one of them really 
departs from what may be called the normal spectram Doubt- 
less there are in different stas notable differences in the darkness 
of the flutings, and in the brilliancy of the intervals, but all this 
does not prevent all the spectra being formed according to one 
constant type, as happens with Class III.a Besides, Secchi seems 
to think that the aspect of a spectrum may change completely 
with the kind of spectroscope used. He says of the spectrum of 132 
Schy , “ Tipo 4° ben deciso, . .. ocularecilind:ico. Coll’ oculare 
piccolo sferico tutto questo era sparito e si credette tipo 3°.” 
When instruments are used which give so vague an appearance 
to an exceptionally well-defined spectrum, presenting essential 
characteristics, it 13 easy to commit senous errors m judging 
of the spectra eaammed. Therefore I cannot see that the dis- 
crepancies which exist between Secchi’s observations and mine 
are a sign of variations in the stellar spectra, although no 
doubt it 1s prudent to occasionally examine the stars concerning 
which these discrepancies have arisen. 

It 1s quite a different case with the discrepancies that I have 
found between my observations and those of D’Arrest, who was 

*,M Vogel has asa matter of fact seen feeble bands in the spectrum of 


one of them ~ 60 Sch) , whils in the case of ten stare his observations cn- 
ira own, in the spectrum of another star M, Pechulé has not seen any 

nas. 

? “ Trovata cercando 124 Schj.”” The position of this star differs by ayn. 
and 40' from that of the star in question. 

3 In his observations at Vienna with the great refractor, M. Vogel was able 
to see the lines of hydrogen either C or Fin the spectra of a'l three stars, 
they were, however, feeble in comparison with the other bright lines, 





supplie l wi.h excellent instraments, and was g most careful and 
skilful observer It 1s necessary therefore to examine more 
closely into the cases in which differences exist, There are three, 
two of which concern the stars 24034 Ll. = Weisse XII" 793 
and DM. + 60° 1461 = A. Oe. 13681. D’Arrest says that the 
latter has ‘fa bright well-marked spectrum of type III.” (4 N. 
2044) and the former ‘a clear, Bured spectrum, the flutings 
being very distinct although pretty fine, III.” (A.W. 2009), I 
found both neatly white, and their spectra II.a, or continuous. 
It is true that I examined the positions of these stars by the help 
of the two catalogues in which they are, and obtamed the same 
positions, nevertheless one is tempted to believe that D’ Arrest 
made some error in the identification of these stars, especially as 
he did not observe them several times. This supposition 1s quite 
inadmissible, however, for the star DM. + 36°2772 = LI. 3-500, 
for here D’Arrest expressly says (f N. 2909), “8'3 mag. with 
beautiful column-like spectium. It 1s one of the stars accom: 
panying the great Hercules nebula.” I have calculated the 
position of this star with the ae of the catalogue and of LL, 
and besides that I examined all the stars in the neighbourhood 
of the great cluster in Hercules withont finding one of Class ILa. 
The star DM, + 36° 2772 is of orange colour, but its specirum 
is continuous, or at most II.a very poorly developed. As regards 
this spectrum I shall not even attempt to explain the difference 
between what I have seen, and the description given by 
D’Arrest. A variability of the spectrum seems really probable, 
and the star is certainly deserving of much attention. Besides 
this star there are others whose spectra I found very feebly 
developed, whilst D’Arrest says that they are beautiful or even 
superb, This also miy be regarded as a sign of variability, and 
a fact which also supports this supposition 1s that D’Arrest has 
made his observations under atmospheric conditions génerally 
regarded as similar to those found at Lund with a spectroscope 
of similar construction to one of ours, and a telescope very litle 
larger than the one which I used. But it is remarkable that 
whereas I have often found ae used by D’Arrest to de- 
scribe spectra stronger than I should have used, the contrary is 
of very rare occurrence. It ıs possible, therefore, that the 
differences are only apparent, and that either D’Arrest’s observe- 
tions wee mide under exceptionally favourable circumstances, 
or mine under very unfavourable ones The latter supp sition 
is scarcely probable however, for when such differences have 
occurred I repeated the observation several times , and besides, 
Vogel’s observations on the stars between — 2° and + 20° agree 
almost without exception with mine, It appeats, moreover, 
that very often D’Arrest only mide one observation of the same 
star; and, without depreciating his researches, it seems to me 
more probable that there are small and rare inexactitudes in the 
observations, than that such great changes hive taken place in the 
stars themselves in the short period of ten years 

My researches already contradict the hypothesis that important 
changes m the stella: spectre take place so rapidly. My observa- 
tions embrace a period of six years, and a much larger number 
of objects than either D’Arrest or Secchi examined. Bat there 
is no spectrum m which my latest observations have differed 
sensibly from my first ones. It is true that my first observations 
on the spectrum of R Crateris are in direct opposition to the 
last, the former making its spectrum IIL.4 and the latter II a. 
But that ıs in no way a sigp of variation inthe spectrum. When 
the bands in the spectrum fila of a faint star are exceedingly 
broad in the green bile, itis easy to fall into the error of regard- 
ing it as III.6. Atthetime of M Vogel’s first observation he 
also believed that the spectra of stars DM. + 14° 2525 and 
DM. + 17° 3940 were ITI.4, andit is true that these two spectra, 
especially the last, are strikingly lrke the spectra ILL óm spectro- 
scopes of small dispersion. 

It was in order to escape such errors that I determined ın the 


į Spectra of most of the faint stars of Class III. the approximate 


wave-lengths of ther principal flutings; the wave-length of 
band 6, and also that of band 10, being a sure mark that the 
spectra belonged to this section of Class III. This deceptive 
appearance generally disappears when the star 1s examined 
with spectroscopes of considerable dispersion. I am therefore 
at present of opinion that, excluding the new stars and perhaps 
n Argiis, which seems to belong to the same category, we 
have no reason to believe that great and rapid changes take 
place in the stellar spectra, although it must be confessed that the 
observations of certain stars, especially DM. + 36° 2772, are such 
as to render such changes very probable. 


(To be continued.) 
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THE ART*OF COMPUTATION FOR THE 
PURPOSES OF SCIENCE, 


. I. 


THE art of computation as distinguished from the science of 

aithmetic it so generally neglected in our ordinary 
courses of education, that most men and almost all women 
feel the greatest difficulty and .epugnance in dealing with 
figures. The causes of and remedies for tms deficiency me 
discussed at some length in a paper ‘On teaching Anth- 
metic” (Journal of Education, May 1885), and the following 
remarks refer specially toe the requirements of students of 
science, 

I must apologize for the use in proving my case of sume 
names of high and well-deserved repute. Instances are given, 
as far as possible, which have been publicly acknowledged or 
conected, with the full admission that this paper is itself a house 
of glass, and that any stone may impynge even upon Newton, 
since, as Lord Lytton tells us, ‘that great master of calculations 
the most abstruse could not accurately cast up a sum m 
addition. Nothing brought him to an end of his majestic 
tether like dot and carry one.” 

In 1867 Mr. Stone pointed out two numerical errors in 
Leverrier’s determination of the sola: parallax. 

Prof. J. D. Van der Plats writes (Chemical News, July 30, 
1886) :—‘‘ The verification to which I have submitted the calcula- 
tions of M, Stas seems superfluous seeing that it deals with the 
expeiiments of a savant who has never had an equal in 
exactitude. It may perhaps astonish some as much as it did me 
to find that the original memons contain numerous arithmetical 
mistakes, as well as typographical enors, of which some are 
considerable.” 

Mr. J. Y. Buchanan writes (NATURE, vol. xxxv, p. 76): 
“There is a statement in NATURE for November 11 that the 
weight of the column of water between 20 fathoms and 70 
fathoms from the surface under the westerly equatonal current 
is only 88 per cent. of the weight of the same column under 
the easterly counter equatorial current. I regret that a serious 
ailthmetical error occurs in the calculation on which this state- 
ment was founded. There is no such considerable difference of 
weight in the two columns of water.” Suppose at the equator 
the Guinea curent flows from west to east at the rate of go knots 
in twenty-four hours, and that the equatorial current flows at 
30 knots ın twenty-four hows in the opposite direction The 
opposite directions of the two currents cause an additive and 
subtractive difference in the tangential velocity of the particles 
of water due to the rotation of the earth, and therefore an 
apparent difference in the acceleration due to vity of about 
1/46000, or a pressure equal to that of an additional 1/13 of an 
inch of water on the column of 50 fathoms. 

On page 84 of the first edition (the second has been corrected) 
of Prof. Huxley’s admirable ‘‘Physiogiaphy,” we read :—‘' The 
weight of air on a square mule is about 590, 129,971,200 lbs., and 
the carbonic acid which it contains weighs not less than 
3,081,870,106 lbs., o1 about 1,375,834 tons. The weight of 
the carbon in this carbonic acid is 371,475 tons.” 

This short statement contains excellent examples of many 
of the common arithmetical slips and rors. 

The first number is ten times too great, and not quite 
accmately calculated from the data (5280)® x 144 x 14°73 


== 59,133,431,808. Multiplying this by 25357, the proportion 


by mass of carbonic acid in the air, we obtain 31, 64,899 ; here, 
besides a slip, the number is again multiplied by ten. The 
pounds are reduced to tons correctly, but there is a slip in thé 
reduction to carbon, since 


1,375,834 X 3 ayra 
TI = 372, 227. 


Many more instances might easily be brought forward, but 
the above will suffice to prove that even the highest attainments 
in science are too often accompanied by maccuracy in arithmetic, 
The causes of this defect have been frequently discussed, but, 
with the exception of De Morgan and his pupils, little advance 
in the methods of teaching anthmetic seems to have been made 
since the days of Recorde and Cocker. ; 

The teachers of arithmetic in our public and higher-giade 
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school-days, have been hunied through the hated subject to 
higher work, and have had no subsequent experience in the 
practical computation 1equired in the laboratory, wworishop; or 
counting-house. When compelled to work out a sum for them- 
selves the theory is supplied by their knowledge of algebia, and 
the piactical work by a table of logarithms. When brought 
face to face with the fact that their pupils dislike and me very 
weak in arithmetic, they fall back upon the stock argument that 
they teach arithmetic as a training for the mund, and not asa 
useful art. In too many cases it 1s to be feared that they are 
not teaching aithmetic at all, 

The great majority of the text-books in common use seem to 
be defective from the point of view of a student of science in 
at least three points, 

More than half the ules and examples are devoted to money, 
and arithmetic is treated as though it applied only to pounds, . 
shillings, and pence. 

Secondly, few give any suggestion as to the use of tables in 
lightening arithmetical work, and a boy leaves school disgusted 
with long rows of figures ın which he sees no utility, and 
without any idea to how large an extent the work could be 
lightened. 

Lastly, the various methods of dealing with approximate 
quantities are omitted, and a pamstaking boy calculates vast 
collections of figures of which only two or three have any 
meaning. 

Thus Piof. Huxley gives the tenth figure, 6, in the expression 
for the amount of carbonic acid on a square mile, ignoung the 
facts that while the percentage of carbonic acid vanes in the first 
figure, its density ig not known to the fourth, and the pressure of 
the air vaties in the second. 

It is convenient to bear in mind the following simple rules, due, 
I believe, to De Morgan. If two numbers, a and 4, each true 
to the first decimal place, are multiplied together, the result is 


true to ate only ; a second true decimal in each number makes 


the result ten times more correct, and soon. In dividing a/é 
where each is true to the first place, the result is true to 
a+és 
43 x 20 


than is indicated by these results should be avoided, since it only 
precludes the use of cheap and handy tables, tires the calculator 
making him more hable to error ın the important figures, and 
tends to give quite a false idea of the accuracy of the experiments 
on which the calculations are based ; unless, indeed, we take 
seriously the answer of Dulong when asked why he always gave 
his resolts to eight figures, ‘I don’t see why I should erase the 
last decimals, for, if the first figures me wrong, possibly the last 
are correct.” 

The natural tendency of the human mind, even if controlled 
by mathematical and scientific training, is to exalt the accuracy 
of one’s own experiments. Thus is well shown by Prof. Ramsay 
and Dr. Young in discussing the vapour-tension of liquid benzene 
(Proc, Phys. Soc., January 1887) :— 

‘CA curve was drawn to represent these (experimental) re- 
lations, and from it three points were chosen, 0° C. 26'54 mm., 
40°C 180'2 mm., and 80°C 755 mm, The constants for the 
formula log p= a + baf me a = 4°72452, log 6(—) = 0 5185950, 
log a = 1°996847125.” Nine places of decimals are given with 
apparent confidence, when (1) only three of the whole number 
of experiments were made even in duplicate; (2) the last 
pressure, 755, was obtained not by experiment at all, but by extra- 
polation from a freehand curve, the highest experiment being 
79°°6 and 743°1 mm. ; (3) a difference of }° at low temperatures 
produced no change ın pressure which was appreciable by the 
apparatus used. With the above-mentioned constants the 
author’s calculate for 60° C. 388'51 mm. Using their data and 
a table of four-figure logarithms, I find a = 4°7239, 6 = —3°3, 
log a = I'99684, which gives for 60° C. 390 mm. Regnault gives 
390°I mm, 

Under suitable conditions the observation of one quantity can 
be made with great exactness. It is possible that Sir George 
Airy estimated 1/100 of a second in a day, or 1/8,640,000 ; that 
a balance can be made to estimate 1/1,000,000 of the load, 
though those of Stas were ouly accurate to 1/$25,000 ; and that 
Sir J. Whitworth measured the 1/1,000,000 of an inch. These 
cases, however, are exceptional, and give quite a wrong idea‘ 
of the accuracy attainable in ordinary observations and ex- 





and soon, Anyattempt at greater accuracy in calculation 


schools are usually good mathematicians who, in their own | periments, when several operations, each liable to error, have to 
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be performed, and various corrections introduced by calculation 
from extraneous data. 

The more closely we examine work of the highest accuracy the 
more convinced we become of the truth of the statement of 
Thomson and Tait (p. 333): ‘Few measurements of any kind 
are correct to more than sex significant figures.” Thus the 
number of inches in a metre was found by Capt. Kater in 1821 
to be 39 37079, and by General Clarke ın 1866 to be 39°37043 ; 
this fundamental datum therefore 1s affected by a doubt of nearly 
1/100,000, whjch of course affects all results dependent on it. 
In 1856 Miller found that a cubic foot of water at 62° F. weighs 
62'321 lbs. From Kater’s result a cubic foot contains 28°3153 
cubic decimetres, and the mean of a large number of experi- 
ments, especially those of Lefevre Gineau, and Kupffer, make 
the cubic decimetre of water at 4° C. to weigh a kilo 
= 2'20462125 Ibs, according to Miller. Hence a cubic foot of 
water at 4° C. weighs 62'4255 lbs, ; and taking the expansion 
from Forster (1870), which 1s neaily identical with that used by 
Miller, the weight at 16°67 C. becomes 62'355 lbs, ; or about 
1/2000 heavier than Miller’s determination. But these are the 
results obtained by picked men under all conditions to msure 
the greatest accuracy. Results which agree to two or three in the 
fourth figure show an exceptionally good chemist, while a 
physicist must be careful indeed to obtain numbers concordant 
to the fifth figure. 

For practical purposes, then, calculations m science may be 
divided into two classes. The great majority of experiments in 
physics, chemistry, biology, geodesy, mensuration, navigation, 
and crystallography are not to be trusted beyond the fourth or 
fifth figure. Hence a similar accuracy in calculation is all which 
is required. Some few experiments in each branch—such as the 
woik of Kater, Regnault, Stas, some observations in astronomy, 
and a few reductions in soctology—may require six or eight 
figures to be accurntely dealt with. 

In pure mathematics, of course, numerical results may be pushed 
to any extent compatible with even the partial sanity of the 
calculator. 

The following suggestions are intended to assist such of my 
readers as me not mathematicians in working sums of each class 
by the aid of tables, 

Mechanical aids, such as slide rules, arithmometers, and the 


like, are purposely omitted, since they would require a paper to ° 


themselves. The objection to the larger and more powerful 1s 
that they are expensive and complicated ; that they 1equire a good 
deal of practice on the part of the operator to give accurate 
results ; and that they are not readily adapted to work shorter 
sums than they are intended for. On the other hand, a slide 
rule 1s an almost indispensable servant when once one has-learnt 
the use of it for dealing rapidly with compauatively small 
numbers ; for large numbers it becomes very cumbrous. 





l 


| 


The two cardinal points in approximate working are the short 


methods of multiplying and dividmg decimals suggested by 
Oughtied in 1631, and strengthening the last figue retained 
when the first omitted is above 4, For greater accuracy it is 


well to mark all strengthened figues, and to allow for an excess | 


or defect of them; as a further security one figure beyond what 
1s 1equired may be calculated. 

Tables of the multiples from 1 to 9 of numbers which fre- 
quently occur are of gieat assistance especially when the 
calculator is tired. They are easily made by repeated additions 
or by the use of the convenient ‘‘automatic multipher” of 
a Sawyer, which 1s merely a modern adaptation of Napier’s 

neg. 

The due use of complements and reciprocals saves a good 
deal of time in subtraction and division. 

Tables for general use and special purposes are very numerous. 
For our present purpose they fall naturally to three classes. 
Five kinds of tables should be in the hands of all calculators :-— 

1. Multiplication tables such as those of Crelle, by the aid of 
which three figures may be dealt with at once with greater 
certainty than 1s usually the case with one. Tables of primes 
. and factors are not much iequired for scientific purposes. 

2. Reciprocals, which reduce division to the short multiplica- 
tion of decimals, render the addition of fractions easy, and 
assist chemists in percentage compositions. 

3. Squares, cubes, square roots, cube roots. For most purposes 
in‘chemistry and physics a small table up to 100 is sufficient, 
especially when aided by the following convenient method of 
approximating to a cube root. If a be the nearest exact cube to 

e given number N, N= (a + bP = ait 307} + 3a? 43, or if 





N-a 
3a’ 





& be small, + ġ = 


Thus to find NEA d=3% =2-27 


‘037, © /gR = 3'037 instead of 30366. 
e 
De Morgan’s edition of Barlow is very convenient, and suffices 
for all ordinary purposes, , 

4. Common logarithms to four and five figures. Four-figure 
tables are perhaps most convenient on one face of a card 
Houel’s eprint of Lalande, with some changes and many valu- 
able additions, is cheap and most convenient in form ; it’quite 
suffices for all common work. 

For the reasons already mentioned seven-figure tables are 
unnecessarily cumbrous and expensive for ordinary work, They 
should never be put into the hands of beginners, as is now the 
usual practice. Ae periedce shows that boys learn the method of 
using and appreciate the value of logarithms far more 1eadily 
than is generally supposed: 

5. Gauss’s sum and difference logarithms are valuable in deel- 
ing with certain tigonometrical formule: and with questions of 
expansion. 

In the second class may be placed those geneial tables which 
are less commonly required, such as :-— 

1. Powers of 2 and other numbers, Cohn tells us that 
some varieties of Bacterium multiply by fission every hour, hence 
by the end of a day one individual would increase to 2% = 
16,777,216, We may therefore cease to wonder at the rapid 
spread of some forms of infection. 

2. Factorials are 1equired in solving permutations and com- 
binations, and therefore ın all questions relating to probabilities. 
Hatchett recommended that a systematic examination of all 
possible alloys of all the metals should be undertaken, He 
forgot to remind anyone who attempted to follow his advice that 
if only one proportion of each of thirty common metals were 
considered, the number of binary alloys would be 435, of ternary 
4060, and of quaternary 27,405. If four multiples of the atomic 
weight of each of the thirty metals be taken, the binary com- 
pounds are 5655, ternary 247,660, quaternary 1,013,985. 

3. The sums of arithmetical series are so readily obtained 
that they are rarely tabulated, 

4. Geometrical series are required in certain social questions, 
such as the increase of population and the output of coal. 
Tables of the sums of these series when the ratio 1s nearly one 
are common, and of considerable use in some scientific problems. 

5. For some purposes ıt is convenient to express numbers in 
a scale different from the common decimal one. 

Thus {Clerk Maxwell, ‘‘ Elementary Electricity,” p 180) a 
seiies of resistance coils are best arranged according to the 
powers of 2, since the smallest number of separate couls 1s 
required, and they are most readily tested. The same 1s tiue for 
a set of weights. Thus to express from r to Ico gm. 9 weights 
aie ordinarily provided ; 9 weights in the scale of 2 will express 
up to 51£ gm., while 7 weights suffice for 100 gm.; since 100 in 
the scale of 2 is expressed by 1100100. 

6. The curions theory of trees due to Profs. Cayley and 
Sylvester (B. A. Report, 1875) seems to promuse the possibility 
of computing the number of possible compounds formed by 


| elements of given valency. Thus œ atoms of tetravalent carbon 


will combine with monad hydrogen to form N compounds. 


x N l x N x N. 
I I 6 18 Ir . 1346 
ee 7 42 12 wee 3326 
3 2 : 8.. 96 13 4. 8329 
4 «4 1 Que 229. | 
Se G | ausa 549. | 


If of the first thùteen paraffin hydrocarbons alone there are 
13,952 possible forms each with its own series of derivatives, 
there seems little chance of chemists having nothing to do for 
some time to come. 

7. Natural logarithms are required by some formule, and are 
at times more convenient than common logarithms. 

According to Haughton (‘f Animal Mechanics,” p. 282), the 
study of the action of certain muscles requires the use of natural 
logarithms. 

The ratio of the mean absolute pressure P to the initial 
absolute pressuie ø in a steam-cylinder at the given tate of 

` P r +nat log r 
expansion r is expressed by = = ———— 2. 


P 
Weldon supposed (B. A. Report, 1881), that some power of 
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the atomic weight (X) of each of the fist fourteen elements in 
Mendelejeff’s classification is a simple muluple of the same 


power of the atomic weight of lithium. Or X? = m7” 


LX = 19459 + EE 
š E 
It is easy to see that since x may be any whale number, and m 
any small whole numbe:, X may have any value whatever within 
the limits of enois of experiment; or the 1elation is fanciful 
rather than ieal. 


8. Values of the definite integial ay f ¢ ~ * dx represent- 
‘ els 
ing the probability curve, upon which the whole science of the 
eres and companson of quantitative experiments 1s 
based. 

Tables of the thud class, which offer special facilities to those 

engaged m any one kind of work, are very numerous. 
he physicist has Rankine’s “Rules and Tables,” Everett's 
“Umts and Physical Constants,” Hospitallier's “‘ Formulaire de 
PElectricien,” and many otheis. 

The chemist has Biedermann’s ‘‘Kemiker Kalendar,” the 
“ Agenda du Chemiste,” and various tables for analysis, such as 
those at the end of Fresenius. 

The needs of both physicists and chemists are more or less 
supplied by Landolt and Boinstein’s ‘‘ Tabellen,” the “Annuaire 
du Bureau des Longitudes,” and my own more potable 
“ Numencal Tables and Constants in Elementary Science.” 

T know of no such numerical compendium dealing with biology, 
but have often felt the want of one. 

To sum up briefly the points which have been so far 
touched upon. The great majority of numerical problems which 
really occur in scientific work only require four figures to be 
accurately dealt with; hence a little ingenuity will generally 
bring them within the range of small tables. They should be 
worked out neatly, and as briefly as 1s consistent with the requisite 
accuracy; all useless figures should be rigorously excluded as 
misleading Some few problems require the use of more power- 
ful tables. Six-figure tables, such as those in Weale’s series, 
and Collins’s Logarithms for practical men, are little used, and 
inconventent in practice. Seven-figure tables, such as Callet, 
Hutton, Babbage, Chambers, Schron, Bremiker, Bruhns, Sang, 
so far as numbers go ate nearly equally good ; they differ chiefly 
in the trigonometrical ratios, which he outside our present subject, 
and also considerably in price. SYDNEY Lurron. 


(To be continued.) 





SOCIETIES AND ACADEMIES. 
LONDON. 


Zoological Society, Decemba 20, 1887 —Piof. W. H. 
Flower, F.R.S , President, in the chair.—The Secretary read a 
report on the additions that had been made to the Society’s 
Menagerie dwing the month of November 1887 —Mr. Sclater 
1ead a letter from Dr. H. Burmeister contaming a description of 
n supposed new Humming-bud from Tucuman. Mr. Sclater 

noposed to call this species, of which the type was in the 
Nanonal Museum of Buenos Ayies, Chætocereus burmeisteri —~ 
The Secretary exhibited, on behalf of Major Yeibury, a pair of 
horns of the Ooutal (Ovis cycloceros), which formeily belonged 
to the Royal Artillery Mess at Fort Attock, and weie stated to 
have been originally obtained in the Chitta Pahar Range, a few 
miles south of Attock. These horns were apparently of the 
form lately descubed by Mr. A. O. Hume as Ovis blanfordi — 
An extract was 1ead from a letter 1ecetved from Mr. H. M. 
Phipson, of the Bombay Natmal History Society, offerimg some 
living Snakes for the Society's collection.—Mr. F. E Beddard 
read’ a paper on Hooker’s Sea-lion, Olaria (dAretocephalus) 
Aookert, based upon the specimens of this species recently 
received by the Society, one of which had lately died. Tne 
author called attention to the external features, visceral anatomy, 
and osteology of this Sea-lion, ın comparison with the corre- 
sponding characters of other species of the gioup —-Mr. G A. 
Boulenge: 1ead the desciiption of a new genus of Lizards of the 
family Teudæ, founded on a specimen presented to the British 
Museum by Mr. H N. Ridley, who had obtaimed it in the 
forest of Iguaiasse, Pernambuco. The author proposed to name 
this Lizard Stenolepis ridley:.—-A communication from the Rev. 








| engineei, Stanis 


H. S Gorham, entitled a ‘ Revision of the Japanese species of 
Endontychide,” was read. In this paper thiee new geneia and 
thirteen new species were characterized and desciibed. Addi- 
tional observations were made upon the species previously 
known to inhabit Japan. The new species were based on 
specimens obtained by Mr George Lewis durng his last 
joumey to the islands in 1880-81.—Mr. G. A. Boulenger gave 
an account of the fishes obtained by Surgeon-Major A S. G. 
Jayakar at Muscat, east const of Arabia, which had been pre- 
sented by him to the British Museum. The collection con- 
tained specimens of 172 species, many of which were unrepre- 
sented ın the national collection, and fifteen of which were 
apparently new to science.—Mr. H. Druce read a paper 
containins descriptions of some new species of Lepidoptera 
Heteioctia, from Tropical Africa, 


EDINBURGH. 


Royal Society, December 19, 1887.—Sir Douglas 
Maclagan, Vice-President, in the ` chaw.—Mr. John Murra 
communicated a paper on the height and volume of the dry land, 
and the depth and volume of the ocean. The mean height of 
the land above sea-level ıs 2250 feet. Only 2 per cent. of the 
ocean 1s included inside a depth of 500 fathoms. Seventy-seven 
per cent. les between depths of 500 and 3009 fathoms. The 
mean depth of the ocean is 12,480 feet. If all the land were 
utilized to fill up hollows on the eaith’s surface, the sea would 
cover it toa uniform depth of 2 miles.—Sir W, Turner read a 
paper on the pineal gland ia the walrus The gland is excessively 
developed backwards, being visible from above without any dis- 
section of the biain. The author contrasted it with the same 
gland in the lizard which 1s prolonged forwards and ends in the 
pineal eye. The cerebral lobes ın the lizard are small, while 
those of all mammals are large. He suggested that the develop- 
ment of the lobes may have canied the gland backwards, and 
caused atrophy of the prolongation ending m the pineal eye. The 
atrophy, on the other hand, might have been caused by ossification 
extending over the aperture wheie the eye is situated.—Dr. 
Byron Bramwell described a method which he and Dr. Milne 
Murray had used successfully to record the exact time-relations 
of cardiac sounds and murmurs.—Piof. Cium Brown sub- 
mitted a paper by Prof. Letts on the benzyl phosphines. 
—Dr. H. R. Mil read a criticism by Dr. Guppy on the 
theory of subsidence as explaining the origin of coral reefs,— 
Prof. Tait discussed the compressibility of water and of different 
solutions of common salt. Perkins proved sixty years ago that 
water becomes less compressible as the pressure is rais At 
high pressures then it may be roughly assimilated to an extremely 
compressed gas. If the gas be regarded as consisting of hard 
spheres, the curve representing the relation between pressure and 
volume is approximately hyperbolic. The first asymptote of the 
hyperbola indicates what must be added to the external pressure 
to give the whole presse to which the liquid 1s subject. The 
second indicates the ultimate volume to which it could be reduced 
by an infinite pressure, Applying this to the experimental 
results given to the Society in July last, the author showed that 
the pressure in water under ordinary circumstances is somewhere 
about thirty-two tons’ weight per square inch ; and the ultimate 
loss of volume under infinite pressure is about 25 per cent. 


PARIS. 


Academy of Sciences, December 26, 1887.--M. Janssen, 
President, in the chair.—Annual address, by M. osan 
After brief reference to the losses sustained by the Academy 
during the year by the deaths of the illustrious savants MM. 
Paul Beit, Gosselin, Boussingault, and Vulpian, the Piesident 
passed on to speak of recent scientific piogress in Fiance. 

pecial mention was made of the magnificent Observatory just 
completed at Nice, for which the munificent founder, M. 
Bischoffsheim, receives the Arago Medal, now for the first time 
awarded. Allusion was also made to the isolation of fluorime 
effected by M. Moissan, and to the development of stellar 
photography, declaed to be an ‘invention d’ongine toute 
fiancaise.” Nevertheless reference is made to the pieliminary 
work of the English and Ametican labourers in this field, 
Rutherfuid, Warren de la Rue, Bond, and Gould —Tue 
Presidential allocution was followed by the announcement of 
the piizes for the year 1887, by the Secretaiy, M, J. Bertrand, 
who also 1ead a pape: on the life and work of the distinguished 
Charles H. Laurent Dupuy de Lome. 
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Subjoined are the names of the successful competitors for the 
annual prizes. Geometry: Prix Francoeur, M. Emile Barbier ; 
Prix Poncelet, M. Appell. Mechanics : Extraordinary Prize of 
6o00 francs, divided between MM. Héraud, Dubois, Rouvier, 
and Moisson; Prix Montyon, M. Paul Vieille; Pnx Plumey, 
M. Guyou. Astronomy * Prix Lalande, M. Dauner; Prix Valz 
M. Perigaud ; Prix Janssen, the late M. Kirchhoff. PAystes: 
Grand Prize for the Mathematical Sciences, M. Willotte; Prix 
La Caze, MM. Paul and Prosper Henry. Statistics: Prix 
Montyon, MM. Victor Turquan, de Saint-Julien, and G. 
Bienaymé. Chenisiry’ Pox Jecker, MM. Arnaud and A. 
Haller; Prix La Caze, M. Moissan. Geology: Prix Delesse, 
M. Gorceix. Botany: Prix Barbier, MM. Edouard Heckel 
and M. Schligdenhanien ; Prix Desmazitres, MM. Ardissone 
and Dangeard; Prix Montagne, M. Boudier. Anatomy and 
Zoology * Grand Prize for the Physical Sciences, M. Raphael 
Dubois. Medicine and Surgery’ Prix Montyon, Drs, Henri 
Leloir and E, Motais, and MM. Nocard and Mollereau ; Prix 
Bréant, MM. Galtier, Chantemesse, and Widal ; Prix Godard, 

M. Azane Brodeur ; Prix Chaussier, Dr. Jaccoud ; Prix Serres, 
M. Alexandre Kowalevsky ; Piix Lallemand, MM. Pitres, Vail- 

lard, and Van Larr. Physiology : Prix Montyon, M, Ch E. Quin- 
quaud ; Prix L. La Caze, Dr. Ch. Rouget, Physical Geography : 

Prix Gay, MM. Alfred Angot and Wuhelm Zeuker. General 
Prises: the Arago Medal, M. Raphael Louis Bischoffsheim ; 
Pnx Montyon (Unhealthy Industnes), Dr. Edouard Heckel ; 
Prix Trémont, M. Jules Morin ; Prix er, M. Valson; Prix 
Petit d’Ormoy (Mathematical Sciences), the late M. Laguerre ; 
Prix Petit d’Ormoy (Natuial Sciences), M. Balbiani; Prix 
Laplace, M. Jules E. R, de Billy.—-Honourable mention was 
made of the two Fnglish physiologists, Dıs Augustus D. Waller 
and E. Waymouth-Re1d, for therr memoir on the excised heat 
of mammals, published ın the Comptes rendus for May 31, 
1887. This study contains a number of new and highly interest- 
ing facts regarding the electric phenomena of the heart, the 
duration of the regular action of its four parts afte: excision, and 
the slowness acquired under certain circumstances by the wave 
of cardiac contraction.—Amongst the more important prizes 
offered for competition under the usual conditions during the 
years 1888 and -1889 are the following :—Geometry > Grand 
Prize for the Mathematical Sciences, to complete the theory of 
algebraic functions of two independent variables; Prix Bordin, 
to complete ın some important particular the theory of the move- 
ment of a sold body. Mechantcs: Prix Fourneyron, theoretic 
and practical essay on the progress of aerial navigation since 
1880. Astronomy: Prix Damoiseau, to complete the theory of 
the irregularities occurring at long intervalsin the motion of the 
moon caused by the planets. Physics: Grand Prize for the 
Mathematical Sciences, to co: mpiete in some mpoitant particular 
the theory of the application of electricity to the transmission of 
labom, Agrieuliure: Prix Vaillant for the best work on the 
diseases of cereals. Anatomy and Zoology: Grand Prize for the 
Physical Sciences, a complete study of the embryology and 
evolution of any‘animal, at the option of the candidate; Prix 
Bordin, comparative study of the auditory apparatus in warm- 

blooded Vertebrates, mammals and birds, PAystcal Geography * 

Prix Gay, to prepare monthly charts of the-surface currents m 
the Atlantic, with a survey of the movement of drift ice in the 
waters about the Arctic regions; Prix Gay, to determine bya 
comparative study of their respective faunas and floras the 
relations formerly existing between the Polynesian Islands and 
the neighbouring lands. 


Astronomical Society, November 9, 1887.—M. Flam- 
marion, President, in the chair.—The President 1ead a paper on 
some observations on the relative colours of stars, which he had 
made in 1875 by means of a specially constructed sextant in 
which the images of two stars wide apart could be brought into 
the same field.— M., Detaille 1ead a paper on the photogiaphy 
of the solar spectrum with a direct-vision spectioscope, and 
stated that this subyect was quite within the reach of amateurs, 
on a small scale of course, and presented many interestin 
points. He showed some negatives and positives obtained wth 
a small instiument, 

December r4 —M_ Flammarion, President, in the chair.— 
The meeting was opened by the distribution of the calendar 
reform prizes, amounting, ın medals and money, to the value of 
5000 francs {an anonymous gift) :—rst prize, 1500 francs, M. 
Gaston Aimelin, of Paris; 2nd pire, 1200 francs, M. Hanin, 
of Auxerre ; 3rd prize, 1000 francs, M. Francis de Roucy, of 
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Compiégne ; 4th prize, 800 francs, M. Barngpt, of Paris ; 5th 
prize, 250 francs, M. Remy Thouvenin, of Nancy; 6th prize, 


250 francs, M. Blot, of Clermont (Oise), —M. Flammarion read 
a paper on some probable common proper movements of certain 
stars. In looking over the catalogue of the Paris Observatory, 
he had observed that several stars in Tanrus;—namely, Lalan è 
8178, 8209, 8237, 8256, 8297, 8404—had no motion m declina- 
ton, and had all about the same proper motion in R.A. The 
same remarks apply to 6} and 8° Tauri. The two stars y Leporis 
and Lalande 10931 seem also to be connected.—Colonel Lausse- 
dat, Lirecton of the Conservatoire des Arts et Métiers, exhibited a 
curious binocular glass, constructed for Louis XIV. by Father 
Seraphin in 1681. This huge instrument comprises three rect- 
angular bows which slide into each other, The length of the 
whole affair 1s no less than 3 metres 10 centumetres.—M. Neu- 
ville, ın a letter, notices that the minimum of Algol seems longer 
than 6 minutes as given by seveial authors. He adopts 18 
minutes, and gives a probable size of Algol’s daik companion. 
—MM. Paul Henry and Detale remark that Webb gives 
18 minutes as the duration of Algol’s minimum. 
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PRYSICAL CHEMISTRY. 


Lehrbuch der Allgemeinen Chemie. Von Dr. Wilh. 
Ostwald. In Zwei Banden. (Leipzig: W. Engelmann, 
1885-87.) 


HE larger text-books of chemistry have generally 
been devoted to debcribing and roughly classifying 
the facts which form the foundation of the science. 
These facts are so numerous, varied, and important, that 
when one has spent years in arranging, cataloguing, and 
reciting them, his chemical vision has generally acquired 
a fixed downward direction, and he is almost unable to 
lift his eyes from the foundation-stones to look on the 
buildings which other workers have been raising. 

But, whether such a one will look at the building or 
not, the building is surely rising. The walls already are 
massive; there are adornments of conceits, perhaps 
sometimes too quaint; windows there are in plenty to 
admit light and air: the house will never be completed, 
because nature is mexhaustible, but even now there is 
promise of a goodly building. Nor shall the House 
Beautiful want fit interpreters, among whom an honour- 
able place will be held by the Professor of Physical 
Chemustry at Leipzig. 

It has generally been admitted that chemistry is a 
branch of physical science. Individual chemists by their 
researches have shown that the relation of chemistry to 
physics is that of the less to the greater ; but most of the 
attempts to set forth this relationship in its entirety have 
failed. To treat chemistry as a branch of physics 
requires one who is almost as much a physicist as a 
chemist, but one whose physical training has waited on 
his chemical judgment. Some books on physical 
chemistry have, been books on descriptive chemistry, with 
scraps of physical facts thrown in; others have been 
books on physics to which the use of chemical illustra- 
tions has given an ill-defined but not unpleasing chemical 
tone. Only of late years has it become possible to set 
forth the connections between the parent science and the 
greatest of her children in a fairly satisfactory manner ; 
and this possibility has come through the recent advances 
made in the study of these connections. 

It was therefore fitting that obe of the men whose 
work forms no small part of all of first-class importance 
that has been done ın recent years in the sphere of physical 
chemistry should be the man to write the first good text- 
book on general chemistry considered as a branch of 
physics. Ostwald prefers to call his work “ Lehrbuch der 
Allgemeinen,” rather than “physikalischen,” “ Chemie.” 

' The title very happily expresses the scope and character 
of the book ; but the treatment of chemical principles 
in a general manner 1s made possible in this treatise 
by regarding chemistry as a special branch of physics. 
The book is intended for fairly advanced students who 
have already a tolerable knowledge both of descriptive 
chemistry and of physical principles. Some of the higher 
forms of mathematical analysis are freely employed, 
The form in which the author has chosen to present his 
treatise is the historical-critical; he justly remarks that 
VOL. XXXVII — NO. 950. 








the historical coincides with the logical development of 
many chemical ideas. ee : 

As the object of the work is to enable the student to E 
gain a firm hold of the principles of chemistry, and more 
especially to teach him that very many of these principles 
have been reached by the application of physical methods 
to chemical phenomena, much care is taken to distinguish 
generalized statements of facts from hypotheses, to 
indicate the need of using hypotheses, to trace the 
merging of several hypotheses into one general theory, 
and to avoid mere speculation. 

The first volume is devoted to stochiometry. The laws 
of chemical combination, which form the basis of the 
whole science, are laid down in a singularly clear and 
succinct manner; the atomic theory of Dalton is 
sketched ; the chemical methods by which combining 
weights are determined are classified, and this is followed 
by a short critical exposition of the results obtained for 
each element. The second, third, and fourth books of the 
first volume are devoted to accounts of the properties of 
gaseous, liquid, and sold bodies, respectively. The 
relations between the volume, temperature, and pressure 
of gases, are considered; this leads to a statement of 
the law of Gay-Lussac, and a consideration of Avogadro’s 
hypothesis ; then follows an account of the kinetic theory 
of gases, the specific heats, and the optical properties of 
gases. The book on liquid bodies is devoted to a con- 
sideration of (1) the general properties of liquids ; (2) 
the relations between the liquid and gaseous states ; (3) the 
volume-relations of liquids; (4) solution; (5) optical 
properties of liquids; (6) capillarity, diffusion, and 
osmosis ; (7) electrical conductivities and electrolysis of 
liquids ; (8) specific heats of liquids. The book on the 
stochiometry of solid bodies includes the consideration 
of crystallography, especially in its chemical bearings, the 
optical and electiical properties of solids, &c. The first 
volume concludes with a sketch of the relations between 
atomic weights and chemical properties, a general account 
of the molecular theory as applied in chemistry, and a 
short but very suggestive chapter on theories of chemical 
composition and constitution. 

The second volume deals with the vast and widely 
ramifying subject of chemical affinity. The first part, on 
chemical energy, comprises what is really a comprehen- 
sive treatise on thermo-chemustry, and also full critical 
accounts of photo-chemiustry and electro-chemistry. The . 
second part, dealing more distinctly with chemical 
affinity, begins with an historical sketch ; this 1s followed 
by about 150 pages on chemical dynamics ; and the whole 
concludes with an account of the various methods whereby 
measurements of the relative affinities of various bodies, 
especially acids and bases, have been obtained ; the last 
chapter deals with the relations between the nature, com- 
position, and constitution of bodies, and the values of 
their affinity-constants. 

Ostwald has undertaken and brought to a conclusion a 
task of great difficulty. His book has removed the sting 
from the taunt so often cast at the chemist that chemustiy 
is the pursuit of the mere fact-finder and formula-monger. 
If Ostwald’s “ Lehrbuch” had only made evident the fact 
that chemistry 1s one of the exact sciences it would have 
done much; but it has done more than this; it is a 
repository of the general and abstract truths of the 
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science arranged in logical sequence; it 1s a guide to 
the student and the investigator (for in chemistry these 
two are one); and it is full of suggestions alike to the 
physicist and the chemist. $ 

That part of the second volume which deals with the 
recent developments of the study of chemical affinity will 
probably be found by many to be the most interesting 
portion of the book. Everyone knows how unsatisfactory 
1s the treatment of this subject in the standard text-books. 
Who has not been perplexed as he attempted to gain 
clear conceptions about affinity? Affinity 1s one of those 
terms that escape one as soon as one tries to grasp it: it 
is protean, and each form which it assumes scarcely lasts 
long enough for one to distinguish it from the others. 

The work of Guldberg and Waage, published twenty 
years ago, did not bring forth much fruit for some time; 
perhaps because these naturalists were obliged to go back 
sixty years to find in the writings of Berthollet the germs 
of a really exact treatment of the subject of affinity. But 
within recent years great advances have been made—and 
made, speaking broadly, on the lines laid down by the 
Norwegian professors. No one has had more part in 
these advances than Ostwald; to him we are indebted 
for several new experimental methods for finding values 
for the affinity-constants of acids and bases—indeed the 
proof of the existence of a measurable affinity-constant 
for each acid and base is, for the most part, due to him 
It is one thing to know that memoirs are to be found in 
the journals wherein the subject of affinity is gradually 
advanced stage by stage, but it ıs quite another thing to 
have a clear, logically arranged, and condensed account 
of these memoirs ın a text-book. It is one thing to be 
told that the modern development of affinity ig the out- 
come of the views which Berthollet published, in 1803, in 
the Essa: de Statigue Chimigue, it is quite another thing 
to have this historical and logical development set before 
one in detail in a masterly manner. 

The subject of affinity 1s largely involved ın the wider 
conception of chemical equilibrium. Ostwald gives a 
short account of the attempts which have been made to 
formulate the laws of chemical equilibrium. He then 
narrows the meaning of affinity, at least as applied to 
acids and bases; by doing this ıt becomes possible to 
extricate the notion of affinity from the mass of more or 
less connected facts which had threatened to swamp it, 
“> and to give it a quantitative meaning 

The affinity-constants of acids and bases are numbeis 
which tell how much of a definite chemical action those 
bodies are capable of performing under definite conditions 
The formule of the same acids and bases exhibit the 
composition of definite masses of these compounds, 
which masses are in many respects chemically compar- 
able. The goal of chemistry has always been to trace 
definite connections between the composition of bodies 
and their chemical properties; but of all the chemical 
properties of a body the most important 1s its affinity- 
constant, inasmuch as we are. apparently justified in 
saying that this value quantitatively conditions all the 
chemical reactions in which the body takes pait: hence 
the importance of accurately tracing the connections be- 
tween the changes of compositions of bodies, as repre- 
sented by their formule, and the variations in the values 
of the affinity-constants of these bodies, must be very 





great Th: data areas yet insufficient tẹ allow of more 
than a beginning in this direction: such a beginning is 
made in the last chapter of Ostwald’s book. 

To everyone who hopes to make chemistry the*business 
of his life I would say—get Ostwald’s “,Lehrbuch,” read 
it, study it, become acquainted wath it, use it; for by doing 
this you must become more fitted for doing your work as 
a chemist. M M. PATTISON MUIR. 





BRITISH AND IRISH SALMONIDÆ. 


British and rish Salmonide. By Francis Day. 12 
Plates. (London and Edinburgh: Whulhams and 
Norgate, 1887 ) 

N this work Mı Day expounds in greater detail the 

views he made known in his “Bitish and Irish 

Fishes,” concerning the characters and affinities of the 

several British forms belonging to the genus Salmo. He 

also includes in the volume the consideration of many 
other rmportant problems connected with the natural 

history of British Salmonoids. On p. 9 he gives a 

synopsis of the British genera of the family, viz. Salmo, 

Thymallus, Coregonus, Osmerus, and Argentina, and 

then proceeds to consider Genus 1, Salmo, while at p 278, 

is the heading Genus 2, Thymallus, Cuvier. For the 

designation of species and varieties English names are 
generally used, but with each is given a copious list of 
the Latin Linnean synonyms, and references to the 
works where they occur. The species considered are as 
follows. the Salmon, Trout, British Char, American 

Char or Salmo fontinalis, and the Graylmg. Thus 

Coregonus, Osmerus, and Argentina are left outside the 

scope of the book, notwithstanding its comprehensive 

title. 

Very elaborate descriptions, including enumerations 
and dimensions, are detailed for each separate form, but 
concise diagnostic analysis 1s entirely wanting. In the 
synopsis of species of Salmo given ın the earlier work, 
“British and Irish Fishes,” we find that the only trust- 
worthy specific character differentiating Salmo salar from 
Salmo trutta 1s the presence in the former of eleven rows of 
scales in an oblique row from the adipose fin to the lateral 
lng, all forms of Salmo trutfa having fourteen or more of 
such scales. In the work before us one has to wade 
through two pages and a half of description of the salmon 
before reaching a megtion of this diagnostic feature. 

The views here expressed concerning the forms of 
sea-trout are somewhat different from those pub- 
lished in the “British and Irish Fishes” In the 
latter work Mr Day described Salmo trutia and two 
varieties, S. albus and S. cambricus. In the present 
he describes Salmo albus (with the same synonymy) as 
the immatute stage or grilse of the northern sea race 
of trout, S. cambricus being the southern sea race. Here» 
again the want of a short diagnosis of the two races ise 
much felt by the reader. From the numerical formule off 
the two races, which are separated by several pages, it isu 
seen that the range of variation in the number of pyloric 
ceca in the one race is different from that in the other. 
In the northern form it is 33-61, in the southern 33-52 
But it is extremely difficult, by reading and comparing thee- 
two lengthy descriptions, to discover what is the exac 
amount of difference between the two races. Howevetum 
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after the descriptions we 1each a discussion of this very 
point, and we find that most of the differences on which 
emphasis has been placed by other authorities are not 
found to be constant when a laige number of specimens 
are examined, that the two races pass by gradual tran- 
sition one into the other, but that as arule in the southern 
there are fewer pyloric cæca than in the northern, and | 
that the Sewin usually loses the teeth on the body of the ` 
vomer, at an earlier age than the northern sea trout. 

The following are the different forms of non-migratory 
fresh-water trout which fave been distinguished as di~- 
tinct species, and whose synonymy 1s given in the present 
work: Brook trout, Lochleven trout, Crasspurll trout, 
Estuary trout, Orkney trout, Cornish trout, Great Lake | 





trout, Gillaroo trout, and Swaledale trout. Short de- 
scriptions of these are given in footnotes, excepting 
the brook trout and the Lochleven trout, which are! 
discussed at length in the text. These descriptions, 
though brief, are not diagnostic, and it requires the 
most careful reading and comparison to find in what ' 
respects the vaneties ‘differ from one another. Mr.. 
Day believes that there is no definite lne to be drawn | 
between anadromous sea trout and non-migratory fresh- 
water trout, intermediate forms being common; nor , 
between the different varieties of fresh-water trout. But 
granting—for we aie inclined to agree with Mr. Day’s 
conclusions—that in all these forms we have but one 
species, it 1s surely worth while to give a more lucid and | 
more definite account of the differences between them. 
The arguments which Mr. Day employs to prove that all 
forms of trout, whether anadromous or confined to fresh 
water, belong to one species, may be divided into three 
classes, and his book would have been much easier to 
read if he had kept them separate. The first class are | 
those which show that the various forms graduate into | 
one another, or that the peculiarities of one are included 
in the range of variation of another; the second, those | 
which show that removal to a different environment ' 
causes the characteristics of one form to be transmuted : 
into those of another ; the third, those which show that 
the several forms breed freely when crossed. 

All the species of char which have been distinguished 
in Britain are considered in this book as belonging to one 
variable species which is identical with the Salmo salve- 
linus, Linn., and S. wadéa, Linn that is, with the Con- 
tinental char. A similar criticism, may be passed on Mr. 
Day’s discussion of char to that made of his account of 
trout. 

In the account of the American char, Salmo fontinalis, 
we have again a munute description, with no specific 
diagnosis. In a footnote to this portion of the work, it is 
pointed out that ın the article “Salmonidm” of the 
present edition of the “Encyclopedia Britannica” the 
erroneous statement of Dr. Gunther, that the Salmo 
namaycush of America is a true trout, is repeated, but no 
reference is given to any work where the correct descrip- 
tion of S. namaycush as a char can be found. 

We have up to this point been criticizing Mr. Day’s 
work chiefly from a speciegraphical point of view ; we 
must now say a few words about the treatment of other 
branches of the subject. At the beginning of the account 
of the genus Salmo is a short description of the anatomy 
of Salmonoid fishes, followed by a discussion of the pee 


and their development, the latter especially in connection 
with pisciculture at Sir J. Maitland’s establishment at 
Howietoun. The description in the text of the mode of 
packing- eggs which has been perfected at Howietoun 
seems to be erroncous; it is stated that the main principle 
is to employ thin layers of well-picked and pressed moss 
in trays with perforated bottoms, the eggs being separated 
from the moss by muslin mosquito netting, swan’s down, 
calico, or butter cloth; while in a quotation in a footnote 
the correct account 1s given—namely, that the ova rest 
in direct contact with the damp moss, and are covered 
by another layer of the same, the muslin being only used 


, in order that the layer of moss may be lifted and moved. 


Reference is made in this part of the book to the subject 
of hybridization between different species of Salmo, and 
a review of the history of the subject is given, but the full 
treatment of the subject occurs in a chapter specially 
devoted to it. In this chapter details are recorded of 
definite experiments in hybridization made at Howietoun. 
This chapter on hybiids 1s one of the most interesting 
in the book, and another on monstrosities is also well 
worth study. 

Scattered throughout the pages are examples of that 
originality in sentence-construction which 1s familiar to 
all who know Mr. Day's writings. Thus in the account 
of artificial fertilization we read: “This is gently stirred 
with the hand until the eggs harden, or ‘frees’ as it is 
termed, being a period from one to three quarters of an 
hour according to the temperature, taking longest in cold 
weather.” In another place we find: “One modifying 
circumstance in the feeding of the salmon has been 
observed to be connected with a muddy state of the river, 
possibly interfering with respiration, consequent upon the 
amount of mud which had been swallowed.” Another 
passage which is worth quoting is:—‘ As regards thirst ıt 
would seem either to be unknown to these creatures ; or, 
living as they do in a watery medium, it may be quenched 
by means of endosmosis through the skin. Were this 
not the case, ıt would be difficult to conceive how such a 
longing could be satisfied while residing in salt water.” 

But in spite of its defects the book contains a mass of 
new and accurate information concerning the forms of 
Salmonid.e of which it treats. In bibliography it 1s un- ` 
usually rich, the results of previous wnters being freely 
quoted ın footnotes, so that several of the pages contain 
go per cent. of notes and only 1ọ per cent. of text. 
Besides the woodcuts in the course of the work, there are 
twelve plates of illustrations at the end, ten of which 
represent different forms of Salmonidz in beautifully 
coloured lithographic umpressions. The excellence of 
these 15 very great, and testifies to great care and skill on 
the part of the draughtsman (^e. the author himself), the 
colourist, and the lithographer. 





THE ECHINOIDEA. 

Die Japanischen Seeigel. Von Dr. L, Doderlem. „Pp. 59. 
PL L-XL, Th. L, Fam Cidarida and Salentide. 
(Stuttgart: E. Schweizerbart’sche Verlagsbandlung, E. 
Koch, 1887.) 

R. DODERLEIN has produced the first part of a 
very philosophical study of the beautiful Echinoidea, 
which arein their paradise in the Japanese seas, Some 
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collections of considerable importance came to Dr. 
Döderlein from private sources, and one was the result 
of the collecting during the expedition of the Italian 
corvette Vettor Pisani. Descriptions of somé of the 
species of Cidande, Temnopleuride, Salemidæ, and of a 
species of Hemipedina were published by this author in 
Wieg. Archiu, 1885, v. 51, pp. 73-112, and as some of the 
forms had an ancient facies they attracted attention. 
Dr. Doderlein seems to have been impressed with the 
importance of the fauna in reference to the past, and 
prepared the way for the present publication by studying 
the pre-Jurassic and Cretaceous species of Cidaride 
especially. The work now publishing in parts will 
evidently be worthy of a good naturalist who sees no 
vast biological breaks in the continuity of the Cidaridæ 
since the appearance of the Zechstein Eocidaris, which 
he shows to be inseparable from the modern family 
Cidaridz. The author describes the new species, re- 
considers the Cidaridæ already known, pays especial 
attention to the growth of the structures which are used 
in classification, and, after describing some peculiar 
structures which he discovered in the St. Cassian 
Cidarids, passes on to subdivide the great genus so 
as to identify groups of species according to sub-genera 
in the Secondary and existing times. The descriptions 
of species are accompanied by fair illustrations, but it 
would be as well if more of the denuded tests could be 
shown. 

There aie four new species of Cidaris, a new Porocidaris, 
and three species of Goniocidaris ; the depths from which 
the specimens were derived were from 40 to 200 fathoms. 
Goniocidaris mikado, Död., is the most extraordinary of 
the species, and has an unusually small number of coronal 
plates, characteiistic median groovings, and wonderful 
spines—outdoing any other, and that is saying a good 
deal. The spines are essentially according to Japanese 
art: the larger have umbrella-shaped disks at their top, 
and some another disk lower down; the disks are circular 
m their deeply incised or occasionally serrate outline. 
The commonest species of Cidaris certainly puts one in 
mind of the Mediterranean C. Aistrix and of the North 
Atlantic papillata, but these Japanese forms are con- 
sidered to belong to a different sub-genus by Dr. Döderlein. 
He was impressed with the fact that some stnking Cre- 
taceous Cidaridæ have the primary tubercles of some of 
the coronal plates near the apical] system, aborted or 
wanting, and that a similar condition occurs in the 
majority of the Japanese species. He would establish 
a better definition for Stereocidaris, Pomel, and thus 
link the Cretaceous and Japanese species together. 
There is something very candid and straightforward in 
Dr. Déderlein’s method of writing, and he does not 
hesitate to indicate how, in a comparatively short time, 
he altered his opinion regarding the particular sub-genus 
under which his own and other species should go. A 
similar state of things is well illustrated in the instance of 
A. Agassiz, and his synonymy of the Cidaridz shows, as 
in the case of Dr. Doderlein, how a mind desirous of truth 
has to suffer in the attempt to subdivide a good genus 
into groups which are not founded upon differences of 
structures of much physiological importance. 

Asa matter of fact, the tubercles of Crdaris (Stereo- 
cidarts) grandis, and of the species japonica, Ddd., are not 





much more deficient than in many specimerts of the common 
Cidaris (Dorocdaris) papillata of the North Atlantic and 
Mediterranean ; and the shape and ornamentation of the 
coronal plates with ill-developed or absent primary 
tubercles, in the well-known Cidaris seeptifera from the 
upper chalk, do not resemble those of the modern forms. 
The ornamentation shown on PL II, Fig. 4, is more hke 
that of a Tertiary Cidaroid from Sind than of the tall- 
plated Cretaceous type. But there is a decided re- 
semblance between Dr, Doderlejn’s C. sceptriferordes and 
the Cretaceous species. 

If these unsatisfactory sub-genera were simply used to 
represent groups of species linked together by some un- 
important but readily recognized structural peculiarities, 
there would be no objection to be made—indeed, the pro- 
ceeding 1s very useful; but the groups aie allowed to 
become of generic significance, and thus it will be noticed 
at the conclusion of Dr. Doderlein’s work, that a list of 
twenty-two groups equal to genera is given ; and bad sub- 
genera, good ones, and good genera are jumbled up 
together. Good old Cidaris has in fact fallen to pieces. 

In considering the species which have not a Japanese 
habitat, Dr. Doderlein is in opposition to A. Agassiz and 
De Loriol in reference to the proper sub-genus under 
which some well-known species are grouped, and it 
appears to be the case that Dr. Doderlein will have to 
arrange the species of Cidaris proper on his own lines. 

The particular structure to which Dr. Doderlein alludes 
in noticing the Triassic Cidanda, is a horizontal groove 
on the interradial side of each pau of pores; it seems to 
be very universal ; moreover, there is a more decided 
overlap and ribbing of the coronal plates in these pre- 
Jurassic forms than in the Jurassic and subsequent. 

The Salenia described by Dr. Döderlein is a very close 
neighbour of S. Aastigera, A. Ag. 

Few monographs relating to the recent Echinoidea 
have as much good matter and logical reasoning in 
them as this one of Dr. Doderlein’s, and the second 
part of the work will be looked for with great interest. 

P. MARTIN DUNCAN. 





FRITSCH’ S PALLEONTOLOGICAL 
RESEARCHES. 

Fauna der Gaskohle und der Kalksteine der Perm- 
Jormation, Bohmens, Von Dr. Ant. Fritsch. Band IL, 
Heft 1, pp. 32, Plates 49-60. (Prague: In Commission 
bei Fr. Rivac, 1885.) 

HE first part of this-admirable work was briefly 
reviewed ın NATURE, vol. xxi. p. 31. It was then 
observed that the book was almost as interesting to 
the stratigraphical geologist as to the palaontologist, for 
the Gaskohle and its superincumbent Kalksteine rest 
upon Silurian rocks, and are usually not covered by other 
strata in vertical succession. The coals, clays, and 
ironstones have a Carboniferous facies, and the conform- 
able limestones are believed to be true Permians. The 
palzontological evidence regarding the age of the beds 
is somewhat anomalous in the views of purely British 
fossilists, but it speaks very forcibly and in a most 
suggestive manner to the students of the Gondwana 
formations of Hindustan. The presence of Sigtllaria, 

Stigmaria, Calamites, and Lepidodendra, in the Gaskohle, 
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in association*with Permian species of fems and a 
Waichia, seems however to place these Bohemian beds 
on a lower geological horizon than the Gondwana series, 
which have had their palzeobotany studied by the same 
palzontologist, feistmantel, who investigated the plant- 
remains of the Permo-Carboniferous of Eastern Europe. 

The rch fauna of Labyrinthadontia of the Gaskohle, 
which, as was explained, Fritsch prefers to study under 
the more comprehensive group of Stegocephali, is asso- 
ciated with fish of the genera Ceratodus, Orthacanthus, 
Pleuracanthus, Acanthodes, and Amblypterus, and also 
with many species of Paleonzscus, found elsewhere in true 
Permian beds. Amongst the Invertebrates are Arach- 
noidea, Julidze, Estheriz, and Anthracosiz. 

The part of the work now under consideration 
is paleontological, and refers to some of the most 
interesting of the many sculptured-headed, folded- 
toothed Amphibia which preceded the Reptilia in 
time. Several classificatory alterations, especially in the 
grouping of the genera in families, are introduced, and 
apparently with good reason ; and at the commencement 
it will be noticed that the Microsaurn, Dawson, suffer, 
and a new family, the Dendrerpetontide, 1s founded. 
Fritsch considers that the structure of the teeth of such 
Microsaurs as Aylonomus and Hylerpeton, prevents their 
being associated in the same family with Dendrerpeton, 
the species of which have teeth strongly grooved from 
the base, with simple irregular folds, the top being smooth: 
the new family has, like the Microsaurs, amphiccelian 
vertebre. It is certainly remarkable how widely these 
forms were distributed geographically during that long 
period when so much of the present continental areas 
was land. Fritsch, describes two new species, and also 
a thud about the generic position of which there may be 
some doubt, and which has a wonderful arrangement of 
cranial bones behind the orbits. 

The most interesting parts of the work are now reached 
and the author comes to the consideration of those extra- 
ordinary Stegocephali which have such curious double and 
multiple developments of the vertebral centra. The first of 
the famihes of these groups is the Diplovertebridze, and the 
solitary form of it is carefully described. The characters 
of the family are the doubly segmented vertebral centra, 
at the caudal end of the column, and a very decided 
pitting of the surfaces of the bones of the, extremities for 
vascular canals. e 

Fritsch avails himself of Cope’s terminology; and the 
peculiar condition of the vertebral centra—the anterior of 
the two segments carrying the spinous processes and the 
ribs, the posterior not having any relics of arches, and 
being plain— necessitates the arrangement of the species 
with those whose vertebra are “‘embolomeri.”’ ‘The lus- 
trations of the species on Plates 50 and 52 are admirable, 
and their comprehension is assisted by the woodcut 
diagrams placed in the context. 

Sparagmites lacertinus, Fr., is placed amongst the 
Archegosauride, and it will be observed (Plate 50, Figs. 15, 
16) how the vertebral centra differ from those of the last 
family. The centra appear to be broken up, and each has 
two lateral and an inferior component, coming under the 
division “rachitomi” of Cope. Miall’s family Chaulio- 
dontia is represented in the Gaskohle by a species, and the 
preserved remains show the dissimilar teeth with a semi- 





Labyrinthodont structure ; the genus included is a familiar 

one to English paleontologists, and is Loxomina. The 

last family, described in the book, has genera with highly 

developed crania and a parietal foramen (which also 

occurs in all these forms from the Gaskohle), and the 

vertebree are even more remarkable than in the other 

families. In the Melosauride the caudal portion has the 

centra embolomerous, whilst those of the fore-part of 
the column are rachitomous; the teeth are dissimilar, and 

simply and irregularly folded. The supra-occipital bones 

occasionally have strongly developed, backward project- 

ing, curved processes (Sehnenhockern). The genus 

Chelydosaurus, with a well-developed tarsus and a most 

singular growth of chest and body plates, belongs to the: 
family. Sphenosaurus, H, von Meyer, comes in here, and 

the species S. Sterndergit, elsewhere a Muschelkalk form, 

1s found in the red sandstone of the Bohemian Permian ! 

The new genus Cochleosaurus has a species which shows 

the posterior hooks of the supra-occipital bones in per- 

fection. 

The book which contains all this interesting matter will 
be found of great value by students as well as by advanced 
paleontologists, and the beauty of the illustrations leaves 
little to be desired The Geological Society presented 
Dr A. Fritsch with the Lyell Medal and Fund, and the 
gift was mainly owing to the appreciation of his excellent 
work amongst these Upper Palaozoic, Permo-Carb. 
fossils. The work is a great addition to the natural history 
of the early Vertebrata. P. M. D. 





OUR BOOK SHELF. 


The Flora of Howth. By H. C. Hart (Dablin: Hodges, 
Figgis, and Co , 1887.) 


Mr. HART enthusiastically describes the ‘parish of 
Howth as one with many attractions. He thinks that 
as a sea bathing summer retreat “its equal cannot be 
found in Ireland”; and he points out that it 1s invested 
with archeological interest a great dolmen in the 
demesne of Lord Howth, by the ruins of an early abbey 
in the village of Howth, by the earlier church or chantry 
of St. Fintan’s on the Sutton side, with its holy well, and 
by the ancient castle, called Corr Castle, of the Barons of 
Howth. A little way from the shore is Ireland’s Eye, 
with the remains of a church of the sixth or seventh 
century. For the ornithologist, the entomologist, and the 
manne zoologist, Howth, according to Mr. Hart, provides 
much matetal for study. These things, however, he 
notes only by the way ; it is with the flora of Howth that 
he ıs especially concerned. For this he claims attention 
on two grounds : (1) because several of the species found 
aie rare; (2) because it does not often happen that so 
many forms exist in so small a space. Mr. Hart has 
taken great pains to make his account of his subject 
complete and readily intelhgible, and the book ought to 
be of considerable service to local botanists and tourists, 


Mineralogy. By Frank Rutley. Third Edition. (London: 
Thomas Murby, 1887.) 

WE are glad to welcome a third edition of this excellent 
manual, which forms one of Murby’s “Science and Art 
Department” series of text-books. The materials of the 
little work are arranged with great clearness, and the 
descriptions of minerals are mvariably simple and pre- 
cise. Nearly the whole of the chapter on crystallography 
has been re-written, and other alterations have been made 
to fit the book for the present requirements of students. 
More than fifty fresh woodcuts have been added. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Nether can he under- 
take to return, or to correspond unth the writers of, 
rejected manuscripts, No note is taken of anonymous 
commetnications. 

[The Edtior urgently requests correspondents to keep their 
letters as short as possible. The pressure on hts space 
ts so great that it ts impossible otherunse to insure the 
appearance even of communications containing interesting 
and novel facts. 


“A Conspiracy of Silence.” 


May I ask your correspondents who have been good enough 
to read my aiticle on “ Darwin’s Theory of Coral Islands,” pub- 
lished ın the September number of the Nineteenth Century, to 
begin addressing themselves to the merits of the scientific ques- 
tion there dealt with, and to cease wasting then own time and 
your space upon scolding me for a few woids--perhaps exagget- 
ated—respecting the wide-spread reluctance to question any 
theory advanced by Charles Darwin? I have already explained 
in your columns the sense in which I spoke, and, suer to that 
explanation, I have nothing to 1etract. I obseve in Prof. Taws 
notice of Dr. Balfour: Stewart, published in your latest issue, a 
passage which shows that this very eminent man of science speaks 
in a tone very similar of certam ‘‘advanced” geologists who 
“ignore” views which ‘‘tend to dethrone” their own ‘‘pet 
theories.” Moreover, since I last addiessed you in explanation, 
I have observed the remarkable passage (“Darwins Life,” 
vol, ii, p. 186) ın which my censor, Prof, Huxley, positively 
blasphemes against no less a distinguished body of scientific men 
than the French Institute for then conduct towards evolutionism. 
He speaks of the ‘ill-will of poveri members of that body 
producing for a long time the effect of a peice of silence.” 

his is the very same expression which I used, but without the 
offensive aggiavations added by Piof Huxley. 


Inveraay, Decembei 30, 1887. ARGYLL, 





Mr. Seebohm on Physiological Selection. 


From a footnote to page 23 of Mr. Seebohm's recently 
ublished and magnificent monograph on the Charadinde [ 
earn that I owe him an apology for having madveitently mis- 
represented his views upon a point of considerable importance 
in the philosophy of evolution, In his British Association 

per (which he now re-publishes) he went even further than I 
had gone in recognizing the ‘‘ swamping effects of intercrossing”” 
upon incipient vaueties, with the consequent impor‘ance of 
isolation in the differentiation of species. therefore supposed 
that he likewise agreed with me in holding ıt improbable that 
new species arise as a result of many beneficial variations of the 
same kind arising at the same tıme and in the same place. I 
now find, however, that he 1s a strong advocate of the opposite 

opinion—apparently going further than Asa Giay, Nagel, 
Mivart, the Duke of Argyll, or mdeed any other evolutionist, 
in support of the doctrine of teleological variation in dete: minate 
lines. I therefore write to withdraw my previous misrepresenta- 
tion of his views upon this matter, and to apologize for my 
jaadveitency in mahing it. 

At the same time, I may observe, ıt does not seem to me 
quite intelligible how Mı. Seebohm can reconcile his doctrine 
of teleological variation with his doctiine of the paramount 1m- 
portance of geographical isolation For it is evident that, in 
whatever measure geographical isolation is found to be of ım- 
portance as a condition to the origin of species (se by pre- 
venting free intercrossing), in that measure is the doctrine of 
teleological vaiation invalidated. Indeed, Mr. Seebohm him- 
self puts Mi. Wallace on the horns of a dilemma with regard 
to a precisely parallel case. In order to meet me where I diaw 
attention to the difficulty which free inteicrossing imposes upon 
the theory of natural selection, Mi. Wallace argue in favour 
of collective variation, ¢ e. of the doctrine that a considerable 
percentage of identical and beneficial variations may arise 
simultaneoasly in the same community. Now, Mr. Seebohm 
veiy pertinently observes (p. 13):—‘‘It seems to me that, by 
the admission of this fact, Mr Wallace has dethioned his theory 
of natural selection from its proud position as the main factor in 
the origin of species ” Waith this, of course, I fully agiee; but 
does it not equally follow that by Ais admission of this same 








“fact” Mr. Seebohm is no less effectually detfroning his own 
theory of the paramount importance of isolation as one of the 
main factors 1n the ongin of species ? 

In conclusion, I cannot understand why Mr. Seebohifi should 
have ignored my answer to the criticisms which he now re- 
publishes, For, a3 I have pointed ont in thes columns before, 
the whole brunt of his c1iticism (like that of Mr. Wallace) was 
directed against a theory which never so much as occuned to 
me. Both my ciitics took it for granted that I supposed my 
‘physiological complements ” to arise only in pairs ; and there- 
fore they both had an easy case in showmg how impiobable it 
was that the two complements should chance to come together. 
But even in my original paper there Were passages to show that 
I supposed these rphysiological variations to occur in lage 
numbers, or ‘‘collectively,” leading to what botanists now call 
tí prepotency,” and thus explaining why hybridization is so rare 
in Nature Possibly in that paper I was not sufficiently explicit 
in guarding against a misconception which it never occurred to 
me could arse But certainly in my reply to this misconception, 
no fnrther doubt as to my meaning could possibly remain. I 
confess, the:efore, to being not a little surprised at this re- 
appearance of Mi. Seebohm’s ciiticism, without allusion to my 
full repudiation of it a year ago. I should much hke to learn 
his views upon the theory which I have publshed, but must 
protest against this absurd substitution being stall attuibuted to 
me, afte: I have disclaimed it with all the emphasis of which the 
English language is capable. GEORGE J. ROMANES. 





An Incorrect Footnote and its Consequences, 


IN all the five editions of Baltzei’s ‘‘ Theorie und Anwendung 
der Reterminanten” there stands at the foot of the first page an 
historical note, in which 1eference is made fto a work entitled, 
“ Demonstratio eliminationis Cramenanæ,” by Moliweide 
(Leipzig, 1811). About a year ago it became necessary to 
examine this demonstration forthe purpose of having it reported 
upon man historical work The Umversity Libraries m Scot- 
land were apphed to ın succession, but no copy could be hemd 
of, Inquiiies made at the more important libraries in Cambiidge 
by frends resident thee, or by letter, ended in the same un- 
satisfactory way Letters, followed by an actual visit, to several 
libiaries m London, brought no better result, and after every 
possible biographical sciap about Mollweide had been ferreted 
out in the British Museum, the suspicion began to form itself 
that some curious eiro: had crept into Baltzers footnote. In 
orde: to get to the bottom of the matter, the excellent mathe- 
matical hbiaiy of Gottingen Univeisity was neat applied to, 
and the library of Giessen University, where Baltzer was Pro- 
fessor; but in both cases in vain. A last effort was then made 
about a month ago in a letter to the University Library of 
Leipzig, wheie the reputed author Mollweide had taught, and 
where the ‘‘ Demonstratio’ {or Demon, as it had for more than 
one reason come to be called} had been published. Even here, 
at first, there was failuie. But Prof Virchl, who most kindly inter- 
ested himself in the matter, was soon successful in his quest. What 
he found, however, was not a “ Demonstiatio” by Mollweide ; the 
title was simply as follows; ‘‘ Ad memoriam Kregelio-Ste:nbach- 
ianam in auditorio philosgphorum die xviu. Julu, MDCCCXI. 
h. ix. celebrandam invitant ordinum Academim Lips. Decani 
seniores cete1ique adsessores ‘Demonstratio eliminationis 
Cramenane’” Either, therefore, no author should have been 
mentioned by Baltzer, or an mdication should have been given 
that Mollweide’s name was an interpolation in the title. One or 
othe: of these courses would hkewise have been less hurtful to 
Baltzei's reputation for accuracy ; for, afte: all, Mollweide was 
not the author. In the Leipzig Library Catalogue the work is 
entered under the name of De Prasse, and Prof. Vuchl had no - 
doubt whatever, for perfectly conclusive reasons which he gave, 
that De Piasse was the author. The work extends to only 
15 pages quarto, and ıs considered by the same authority to 
be very ime 

The point which we have now reached in the story might seem 
a not unfitting one to stop at; but the end is not yet. De 
Prasse’s modesty 1equires explanation, and so likewise does the 
intrusion of Mollweide’s name. Both are partly cleaed up by 
the following facts supplied by Prof. Virch! (1) The Kiegel- 
Sternbach dissertation (which the ‘ Demonstratio”’ was) falls to 
be delivered by the Dean of the Philosophical Faculty for the time 
being : the author’s name was thus not an absolute necessity on 
the invitation title-page, (2) Mollweide was De Piasze’s suc- 
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cessor, and came fist to Leipzig in 1811, the very year we are 
conceined with; so that in that year both men may have held 
office, and consequently if an author's name had to be supplied 
Baltzer ntight easily have made a worse guess, 

Both guess-work and circumstantial evidence, however, are 
quite unnecessary? After these facts were received from Leipzig, 
the library catalogue of University College, London, was turned 
up at De Prasse’s name. No ‘ Demonsttatio,” itis true, rewarded 
the searcher: but as a woik with the miscellaneots-looking 
title, ‘*Commentationes Mathematicæ,” 4to, Lips. 1804-12, was 
found entered, the libraiian was communicated with. In a day 
or two an obhging reply came to hand to the effect that the lain 
had indeed been found, thè r5 quarto pages sought (or, at least, 
as many as are essential) being pp. 89-102 ın the second fasci- 
culus. The full title of the whole work is ‘‘ Commenta- 
tiones Mathematica, auctore Mauucio de Piasse, Math. 
prof. ord. ın univers. liter, Lipsiensis.” The first fasciculus 
contains 54 pages, and is dated 1804; the second contains 66 
pages, viz. pp. 55-120, and is dated 1812. Of the eight 
separate ‘‘Commentationes ” the ‘‘ Demonstratio” 1s the seventh. 
Doubtless, copies of this collection of mathematical papers aie 
to be found at several of the libiaries above ieferied to. The 
wo:k at any iate does not appear to be rare: the wiiter already 
possesses a copy, for which he paid the not extravagant sum of 
2s. 8d. 
The moral on the suiface of this tale may be, ‘‘ Venfy your 
references ” ; it is not the only moral, however. Baltzer, in his 
first preface, felt called upon to direct attention to the many 
maccuracies and even eos (‘manche ungenauigkeiten und 
selbst unrichtigkeiten ” ) of Spottiswoode’s pioneer treatise ; yet 
if the leaf following the said preface be turned over, a footnote 
of five lines 1s found containing five ‘‘ ungenauigkeiten” (say), 
one of which—being that 1eferied to in the narrative of the 
‘Demon ”—might well be put in a worse category. Humanum 
est errare. THomas MUIR. 

Bothwell, Glasgow, December 26, 1887. 





The Periodic Law. 


In none of the chemistry books or magazines to which I have 
access can I find any reference to a curious property of the 
chemical elements in connection with the Periodic Law, If 


instead of placmmg the elements as usual in seven vertical columns 
we arrange them at distances conesponding to the differences of 
their atomic weights, it will be found that they are disposed in 
curious curves. The following dingiam will make my meaning 





clemer, Arranging the monads in a veitical column, and takmg 
it for a base line, place Ca at a distance from K corresponding to 
the difference of their atomic weights; also treat Sr and Ba in 
the same way in relation to Rb and Cs. It will then be found 
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that they are mianged on a curve terminating in Li, which ıs 
known to unite in itself the propeities of the metals of the alkalres 
and those of the alkaline earths, Mg, Zn, and Cd also range 
them-elves on a curve when measured from Na, Cu, and Ag 
Ringing the tetrads vertically, we have O, S, Cr (Se?), and 
Mo, in almost a straight line, also P, V (As?), Nb and Sb. 
Many other curious relationships develop themselves xf we plot 
off the elements vertically as well as horizontally, Is there any 
explanation of these curious curves? or is it simply accident ? 
and if alleady known where can I find an account of them? 
DONALD MURRAY. 
Herald Office, Auckland, N.Z. 


[Would not the position of Be (Beryllium) 1ather affect the 
apparent parallelism in these cuves ?—HD. ] 





The Leaps of Lepus. 


WHILE rambling ın the winter time over the snow-coveied 
plains in this region, I have recently interested myself in ascer- 
taining how far, on a level surface, a hare or 1abbit may leap at 
each spring, at a time when either of these animals is put to 
its best speed. Two species of Lepus are quite abundant in 
this vicinity, viz. the Mexican hare (Z. callolis callotis), and the 
sage haie, which is really a medium-sized rabbit (LZ. sylvaticus 
Nuttall), while the first-mentioned 1s a big hare. It is not un- 
common to find here, ın certain localities, a stretch of perfectly 
level praiiie extending for a distance of 3 or 4 miles, and when 
this is covered by an even layer of I inch or more of snow, it 
offeis an admiiable smface on which to take account of the 
distance which may separate any two tracks of one of these 
animals, either one made by a hare o1 one made by one of the 
rabbits. On such a praine as I have just referred to, I have on 
numerous occasions fired at these animals when they have been 
running, and at the same time beyond the range of my fowling- 
piece ; such a shot almost mvauably has the eftect of so alarming 
the game as to make it xun at its very best rate of speed, 
and upon coming up with the tiacks they have left on the 
snow at such times, I have been suprised at the distances they 
can clear at each individual leap. Unde: these conditions I 
once measmied the spaces cleared by an old Menican hare, and 
found the first two equalled 12 feet apiece, while the third effort 
was rather more than 13 feet, and I have never known this 
species to exceed this, although I have tested not a few of them, 

f comse the rabbit cannot. compete with such magnificent 
gymnastics as this: it will, however, when thus frightened, 
make leaps of fully 6 feet ; and on one occasion I measured one 
on the dead level prairie, which was .ather more than 7 feet. 
At their common tate of going, the hare 1arely cleais more than 
4 feet at any single leap, while the rabbit 1s satisfied with rather 
more than 2 feet, and, when quietly feeding about the sage- 
brush, the tracks made by an individual of ether species may 
actually overlap each other. R W. SHUFELDT. 

Fort Wingate, New Mexico, December 6, 1887. 





4 NEW MAGNETIC SURVEY OF FRANCE} 


THE first systematic series of magnetic observaticns 
made in France was undertaken by Lamont, who 
in 1856 and 1857 determined the absolute value of the 
different elements at forty-four stations. The results are 
contained in his “ Untersuchungen uber die Richtung 
und Starke der Erdmagnetismus an Verschiedenen 
Puncten des Sudwesthchen Europa,” and are reduced to 
three mean epochs: declination to March 1854; hori- 
zontal component to June 1848 ; and ap to the August of 
the same year. In 1868 and 1869 the Rev. Father Perry 
made a second series of observations of the intensity and 
direction of the earth’s magnetic force at thirty-three 
stations in France (Phil. Trans, vols. clx and clxu.). 
Determinations of declination have also been made at 
about twenty stations by MM. Marié-Davy and Descroix 
in 1875; and declination, dip, and intensity have been 


: observed by M. de Bernardréres at various points along 


1 u Détermination des Éléments Magnétiques en France ” Ouvrage accom- 

é de nouvelles Cartes Magnénques d pour le rer Janvier, 1885. 

ar M Th Moureaux, Metéordlogiste-Adjoint au Bureau Central, Chargé 

du Service Magnétique à l'Observatoire du Pare Saint-Alaur. (Pans. 
Gauthier-Villars, 1886.) 
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the Mediterranean littoral. These observations comprised 
all that was known respecting the distribution of the 
magnetic elements and rate of secular change in France 

rior to the appearance of the important work which 
orms the subject of this notice. 

The observations of M. Moureaux were undertaken 
at the instigation of M. Mascart, the Director of the 
Meteorological Observatory of the Parc Saint-Maur, and 
were made during the years 1884 and 1885. A few 
observations made in 1882 by M. Mascart and M. 
Moureaux in the neighbourhood of the Pyrenees are also 





included. A description of the instruments employed, of 















the methods of observation, together with a detailed 
account of the results obtained from about eighty 
stations, fairly well distributed over France, constitute 
the subject-matter of this memoir. 

As the instruments employed by M. Meureaux differ in 
some important particularsfiom those which are ordinarily 
employed for field-work- by us, ıt may be desirable to 
point out their peculiarities, The instruments which are 
mainly made use of in this country, and which have been 
employed by English observers who have made magnetic 
surveys in other parts of the world during the last quarter 
of a century, are of what 1s known as the Kew pattern, 
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Portable Magnetometer, s, magnet; #, apparatus fo. steadying magnet, N, level, mM w’ reading microscopes; L, telescope fr, torsion head ; 
R, bar fur deflection experiments 


and embody the results of the experience of such practical 
magneticians as Lloyd, Sabine, Airy, Welsh, Balfour 
Stewart, Whipple, and others. Indeed it may be said 
that almost every observer who has made any extensive 
series of measurements of terrestrial magnetism has influ- 
énced the construction of the Kew magnetometer, and 
there is no question that this instrument, although not 
absolutely perfect, has now reached a very high degree of 
excellence. In some respects, however, the magnetometer 
employed by M. Moureaux possesses advantages over the 
Kew pattern, and these are especially evident in surveys 
over rough and difficult country, and where the means of 





transport are limited. In the matter of weight alone there 
1s a considerable difference. A Kew magnetometer, in 
its box complete, and exclusive of the deflection bar, 
which 1s now usually carried in a hollow leg of the tnpod, 
weighs nearly 50 pounds, whereas that of the French 
observers weighs only about 9 pounds . A further advantage 
possessed by the French model is that it ıs also an alt- 
azimuth instrument, and hence the observer is less 
dependent upon the knowledge of true time, afforded by 
his chronometer, in determining the geographical meridian 
in a declination observation than he is with the English 
instrument. In the magnetic survey of Scotland made 
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by Welsh in 1857-58 it was necessary to make use of a 
special altazimuth instrument, or of a sextant and artificial 
horizonyin order to determine the sun’s altitude at the 
time of obseivation, and a similar method was employed 
by the Rev. Father Perry in the course of the magnetic 
survey of France to which reference has already been 
made. Thanks to the admirable arrangement of our 
Post Office by which signals giving Greenwich mean 
time are sent to all the postal telegraph stations m the 
United Kingdom, it 1s possible for an observer engaged 
in magnetic work in the British Isles to determine the 
error and rate of his chronometer with an accuracy 
sufficient to enable him to dispense with the labour and 
trouble involved in the use of an altazimuth instrument. 
But unfortunately Greenwich mean time is not yet flashed 
all over the world, and a surveyor making use of the Kew 
magnetometer in distant countries would be under the 
necessity of making independent observations for solar 














altitude, and hence of adding to his impedimenta some 
such arrangement as those used in former surveys. Nor 
does this diminution ın weight of the French instrument 
materially influence the accuracy of the observations, at 
all events so far as declination is concerned. It is hardly 
possible with the English instrument, even under favour- 
able conditions, to obtain a declination observation 
which shall be accurate to within 2, And yet, so far as 


| an analysis of the data given by M. Moureaux enables us 


to judge, his instrument, of which the circle is only 
o 08 m, in diameter, gives results which are in at least as 
close accordance with the truth The method of observa- 
tion which M. Moureaux adopts in determining the mag- 
netic meridian allows him to read the position of both 
ends of the magnet both when erect and inverted in its 
stirrup. The magnets are solid and cylindrical in form, 
6'5 cm. in length and 0'4 cm. in diameter. and weigh 
about 74 grammes, and are suspended by a single thread 
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of silk o'r1m. in length. The ends of the magnets are , 
made shghtly concave, and are polished so as to reflect . 


the cross-wire placed in each of the microscopes, through 
which the readings for position are made, Each 
determination of geographical meridian is the mean 
result of from four to six independent observations, 


which rarely differ among themselves by more than 1’ ' 


of arc. 

‘The same magnet which serves for the observation of 
declination is used as in the Kew instrument for the 
determination of the horizontal component, which 1s 


done, as with us, by finding the relation = by Gauss’s 


method of deflections, and the proluct HM by the! 


method of vibrations, whence H can be deduced. For 
this particular determination it seems to us that the Kew 
model is distinctly to be preferred. Indeed, in the 


to ascertain or to correct for temperature. 


4 
+ 
$ 
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MM, reading microscopes; L, lifting apparatus for needle ; 1, dipping needle; c, cover; N, level, 


observation of deflections the Kew instrument leaves very 
little to be desired, provided that care is taken to avoid 
sudden alterations of temperature, say by exposure to 
sunshine. The main error in the estimation of the period 
of vibration of the magnet also anses from the uncertainty 
of its temperature when observing in the field. But in 
the French instrument no special pains are taken either 
M. Moureaux 
indeed ıs of opinion that, under the conditions of observa- 
tion, the error committed by neglecting the correction is 
not greater than that which results from the difficulty of 
knowing whether the temperature of the magnet 1s repre- 
sented by that of the outside thermometer. This 1s no 
doubt true of the instrument employed by the French 
observer, but in the Kew pattern special attention is paid 
to this point, and, although the arrangement leaves some- 
thing to be desired, there ıs no doubt that with care the 
temperature may be determined with a fairly close 
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approximation to truth. Moreover, the method of deter- 
muning the time of vibration of the magnet as generally 
practised by English observers also appears to us to be 
pee to that adopted by M. Moureaux, although this 
as the advantage of occupying little time and therefore 
of minimizing the effect of any alteration in temperature 
during these observations and those of the deflections. 

As regards inclination, there can, we think, be little 
doubt that the Kew pattern of dip circle, as made by 
Dover, ts distinctly preferable to that used in the French 
survey. Indeed in the latter instrument it would seem 
to be difficult to avoid draughts and dust, the two great 
enemies to accuracy in field work. Only one needle of 
o'065 m. in length was used by M. Moureaux, and the 
memoir gives no direct evidence of the degree of accuracy 
of which ıt was capable. Still M. Moureaux’s instrument 
has the ment of portability, since, when packed in its box, 
it weighs less than 2 kilos. 

As regards the plan of operations, we cannot speak too 
highly. Every care seems to have been taken, by a pre- 
limmary study of the ground, to select stations which 
should be as free as possible from any local disturbance, 
such as the proximity of railway-lines, manufactories, &c. 
It would, however, have added to the completeness of M. 
Moureaux’s work if to the description of the stations 
there had been given some account of their general 
geological character and of that of the districts in the 
mimediate neighbourhood, since, as is well known, the 
presence of igneous rocks or of rocks containing magnetic 
oxide of iron is the chief cause of local disturbance. 

M. Moureaux began operations at each station, as a 
tule, at the commendably early bour of 7 a.m., so as 
to secure the determination of the magnetic meridian 
when the diurnal variation in declination was at about its 
morning minimum and nearly stationary. The observa- 
tions for the geographical meridian were made between 
830 and 9 am.; that is, at about the best period for the 
observation. The determination of the horizontal com- 
ponent was next made, a set of swings being taken before 
and after the deflection observations, all of which were 
completed by about 10.30am. Between this tıme and 
noon was occupied in the dip observations. When the 
circumstances of travel or of weather made a departure 
from this plan necessary, the observations of declination 
were made either at the time of maximum of diurnal 
variation or at about the time of evening minimum—say 
between 5 and 6 pm. 

The results of the various observations are presented 
with that elegance and clearness which 1s characteristic 
of the publications of the Bureau Central Météorologique. 
They are all referred to the Parc Saint-Maur as a base 
station, by direct comparisons with the photographic 
curves of the registering apparatus at work in the mag- 
netic observatory ; and are reduced to the mean epoch 
January 1, 1885, by adding the difference between the 
values obtained at the different stations and Parc Saint- 
Maur at the time of observation to the corresponding 
values at Parc Saint-Maur on January 1, 1885, obtained 
from the mean of the observations made there in 
December 1884 and January 1885. This method pie- 
supposes that the diurnal variation 1s of the same order 
throughout the whole of France, which is not strictly 
true, but the error resulting from this mode of treatment 
is probably not greater than the errors of the observa- 
tions themselves. 

The final values are then tabulated and compared 
with the values obtained for the same places as deduced 
from the curves given by Lamont, and in this way a 
measure of the secular change ıs obtained. The results 
are finally plotted in the form of maps on Mercator’s 
projection, giving lines of equal declination, force (hori- 
zontal component), and dip, and there is, lastly, a map of 
magnetic meridians. As to the methods employed in 
the construction of these maps there are unfortunately no 








. 

details. It would seem that the lines are simply free- 
hand curves, so drawn as to best represent the observa- 
tional results. There is at least no evidence that the 
results have been combined, as is the practice among 
English magneticians, so as ‘to obtain themost probable 
direction of the lines by calculation, and therefore inde- 
pendently of bias on the part of the map-maker. M. 
Moureaux moreover offers us no direct means of com- 
paling the values as taken out from his curves with the 
actual values obtained at the various stations. The 
maps, however, show certain pojnts of interest which 
may be thus briefly summarized :— 

(1) In the north of France the declination varies about 
30' for each degree of longitude ; this proportion decreases 
in the south, The difference in declination between two 
points at a given distance apart on the same parallel 
increases with the latitude, and the isogonal lines are 
closer together in the north than in the south. The most 
remarkable feature in the declination map is the form of 
the curves in Biittany and more especially ın the neigh- 
bourhood of Rennes. Their regularity is broken in such 
manner as to suggest that they are modified by the par- 
ticular trend of the coast-line. Throughout the whole of 
the north-west portion of France the declination is less 
than would be expected from the direction and character 
of the lines over the rest of the Continent. A comparison 
with Lamont’s .map for 1854 shows that the declination 
has diminished during the thirty years by about 3° 58’ in 
the north, and by about 3° 19'in the south of France. 
The mean annual decrease in declination seems to 
increase pretty tegularly from south-south-east to north- 
north-west, or in a direction approximating to that of the 
magnetic north; hence the curves of equal declination 
have not been displaced, by time, parallel to themselves, 
but have gradually approached to the direction of the 
geographical meridian. . 

(2) The map of lines of equal horizontal component 
shows that the minimum, o18460 (C.G S. units), 1s 
observed at Dunkirk, and the maximum, 0°22124, at 
Perpignan, or a difference of 003654 for the interval of 
8° of latitude which separates the two points. The 
maximum rate of decrease of the horizontal component, 
takes place in a direction approximating to that of the 
magnetic meridian. The decrease ıs more rapid in the 
south than in the north, and the interval between two 
consecutive curves increases pretty regularly with the 
latitude. The direction of these lines, like those of- 
declination, seems to be modified towards the north-west 
of France, in such manner that the line corresponding to 
o'1go is nearly straight and does not bend to the south as 
do the others. At places in the extreme north-west of 
France the value of the horizontal component ıs therefore 
greater than the general direction of the other lines 
would indicate should be the case. A comparison with 
Lamont’ map for 1848 shows that the horizontal com- 
ponent has increased from about 0 008 to o’oIo in abso- 
lute value during the thirty-six years. The lines of equal 
horizontal component have not been displaced parallel to 
themselves, but are more inclined towards the east, so as 
to approach the duection of the geographical parallels. 
The secular change is at its maximum ın the west, and 
diminishes slightly towards the east. 

(3) The map of isoclinals shows that these lines have 
sensibly the same orientation as the lines of equal hori- 
zontal component; ze. these are very nearly normal to 
the direction of the magnetic needle. Whilst the inclina- 
tion diminishes in general towards the south, the interval 
between two consecutive curves decreases pretty regu- 
larly with the latitude. The direction of the lines 
corresponding to 66° and 67° seems to be slightly 
modified as they cross the north-west part of France, as 
are the lines of equal honzontal component. During the 
thirty-six years which have intervened since the date of 
Lamont’s map, the dip has decreased by about 1° 35’ in 
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the north and by about 2° in the south, and, like the lines 
of horizontal component, the isoclinals have not been 
displacéd parallel to themselves, but in a direction 
approximating to that of the parallels of latitude. The 
secular change 13 least in the north east aad gradually 
increases towards the south, and attains its maximum 
along the Pyrenees and towards the Gult of Genoa. 

M. Moureaux is to be congratulated on the results of his 
work, for his countrymen have hitherto scarcely contributed 
their fair share to our knowledge of terrestrial magnetism. 
Even the surveys of their own country have been made 
for them by Germans and Englishmen. Now that 
Frenchmen themselves have made a beginning, it is to 
be hoped that the continuity of the work will not be 
interrupted, for it 1s only by systematic survey work of 
the kind so successfully accomplished by M. Moureaux 
that our knowledge of the magnetic state of the earth and 
of the laws which regulate its chauges can be elucidated. 

T. E. THORPE. 





TIMBER, AND SOME OF ITS DISEASES! 
IV. 


BEFORE proceeding further it will be of advantage to 

describe another tree-killing fungus, which has long 
been well known to mycologists as one of the commonest of 
our toadstools growing from 1otten stumps, and decaying 
wood-work such as old water-pipes, bridges, &c. This is 
Agaricus melleus (Fig 15), a tawny yellow toadstool with 





Fig 15 ~A small group of Agaricus (Armillaria) mellens The toad-stool 
is tawny-yellyw, and produces white spores, the gills are decurrent, 
and the stem bears a ring. The fine ha r-like appendages on the pileus 
should be bolder 


a ring round its stem, and its gills running down on the 
stem and bearing white spores, and which springs in tufts 
from the base of dead and dying trees during September 
and October It is very common in this country, and 
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I have often found it on beeches and other trees in 
Surrey, but it has been regarded as simply springing from 
the dead rotten wood, &c., at the base of the tree. Asa 
matter of fact, however, this toadstool is traced to a sertes 
of dark shining strings, looking almost lıke the purple- 
black leaf-stalks of the maidenhair fern, and these strings 
branch and meander ın the wood of the tree, and in the 
soil, and may attain even great lengths—several feet, for 
instance. The interest of all this is enhanced when we 
know that unti the last few years these long black cords 
were supposed to be a peculiar form of fungus, and were 
known as Rhizomarpha. They are, however, the subter- 
ranean vegetative paits (mycelium) of the Agaiic we are 
concerned with, and they can be traced without break of 
continuity from the base of the toadstool into the soil and 
tree (Fig 16). I have several times followed these dark 
mycelial cords into the timber of old beeches and spruce- 
fir stumps, but they are also to be found in oaks, plums, 
various Conifers, and probably may occur in most of our 
timber-trees if opportumity offers. 

The most important pomt in this connection ıs that 
Agaricus melleus becomes in these cases a true parasite, 





Fic 16 —Sketch of the base ofa young tree (s), killed by Agaricus malleus, 
which has attacked the roots, and developed rhizomorphs at r, and 
fructifications To the right the fructifications have been traced by 
dissection to the rhizomorph strands which produced them. 


producing fatal disease in the attacked timber-trees, and, 
as Hartig has conclusively proved, spreading from one 
tree to another by means of the rhizomorphs underground. 
Only this last summer I had an opportunity of witnessing, 
on a large scale, the damage that can be done to timber 
by this fungus Hundreds of spruce-firs with fine tall 
stems, growing on the hillsides of a valley in the 
Bavarian Alps, were shown to me as “victims to a kind 
of rot.” In most cases the trees (which at first sight 
appeared only shghtly unhealthy) gave a hollow sound 
when struck, and the foresters told me that nearly every 
tree was rotten at the core I had found the mycelium 

f Agaricus mellevs in the rotting stumps of previously 
felled trees all up and down the same valley, but it was 
not satisfactory to simply assume that the “rot” was the 
same in both cases, though the foresters assured me it 
Was SO. 

By the kindness of the forest manager I was allowed 
to fell one of these tees It was chosen at hazard, after 
the men had struck a laige number, to show me how 
easily the hollow trees could be detected by the sound. 
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The tree was felled by sawing close to the roots: the 
interior was hollow for several feet up the stem, and two 
of the main roots were hollow as far as we could poke 
canes, and no doubt further. The dark-coloured rotting 
mass around the hollow was wet and spongy, and consisted 
of disintegrated wood held together by a mesh-work of 
the rhizomorphs. Further outwards the wood was yellow, 
with white patches scattered in the yellow matrix, and, 
again, the rhizomorph-strands were seen running in all 
directions through the mass. 

Not to follow this particular case further—since we are 
concerned with the general features of the diseases of 
timber—I may pass to the consideration of the diagnosis 
of this disease caused by Agaricus melleus, as contrasted 
with that due to Trametes radictperda. 

Of course no botanist would confound the fructification 
of the Trametes with that of the Agaricus , but the fructifi- 
cations of such fungi only appear at certain seasons, and 
that of Trametes radiciperda may be underground, and 
it is important to be able to distinguish such forms in the 
absence of the fructifications 

The external symptoms of the disease, where young 
trees are concerned, are similar in both cases. In a 
plantation at Freising, in Bavaria, Prof. Hartig showed 
me young Weymouth pines (P. Sfrodus) attacked and 
killed by Agaricus melleus. The leaves turn pale and 
yellow, and the lower part of the stem —the so-called 
‘collar ’—begins to die and rot, the cortex above still 
looking healthy. So far the symptoms might be those 
ove to the destructive action of other forms of tree-killing 

ngi. 

On uprooting a young pine, killed or badly attacked by 
the Agaric, the roots are found to be matted together with 
a ball of earth permeated by the resin which has flowed out: 
this is very pronounced in the case of some pines, less so 
in others. On lifting up the scales of the bark, there will 
be found, not the silky, white, delicate mycellum of the 
Trametes, but probably the dark cord-like rhizomorphs: 
there may also be flat white rhizomorphs in the young 
stages, but they are easily distinguished. These dark 
rhizomorphs may also be found spreading around into the 
soil from the roots, and they look so much like thin roots 
indeed that we can at once understand ther name— 
rhizomorph. The presence of the rhizomorphs and (in the 
case of the resinous pines) the outflow of resin and stick- 
ing together of soil and roots are good distinctive features. 
No less evident are the differences to be found on 
examining the diseased timber, as exemplified by Prof. 
Hartig’s magnificent specimens. The wood attacked 
assumes brown and bright yellow colours, and 1s marked 
by sharp brown or nearly black lines, bounding areas of 
one colour and separating them from areas of another 
colour. In some cases the yellow colour is quite bnght— 
canary yellow, or nearly so. The white areas scattered 
in this yellow matrix have no black specks in them, and 
can thus be distinguished from thosedue tothe Trametes. 
In advanced stages the purple-black rhizomorphs will be 
found in the soft, spongy wood. 

The great danger of Agaricus melleus is its power of ex- 
tending itself beneath the soil by means of the spreading 
rhizomorphs ; these are known to reach lengths of several 
feet, and to pass from root to root, keeping a more or less 
horizontal course at a depth of 6 or 8 inches or so in the 
ground. On reaching the root of another tree, the tips of 
the branched rhizomorph penetrate the living cortex, and 
grow forward in the plane of the cambium, sending off 
smaller ramifications into the medullary rays and (in the 
case of the pines, &c.) into the resin passages The 
hyphee of the ultimate twigs enter the tracheides, vessels, 
&c., of the wood, and delignify them, with changes of 
colour and substance as described. Reference must be 
made to Prof. Hartig’s publications for the details which 
serve to distinguish histologically between timber attacked 
by Agaricus mellens and by Trametes or other fungi. 
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Enough has been said to show that diagnosis is possible, 
and indeed, to an expert, not difficult 

It 1s at least clear from the above sketch thafwe cin 
distinguish these two kinds of diseases of timber, and it 
will be seen on retlection that this depends on know- 
ledge of the structure and functions of the timber and 
cambium on the one hand, and proper acquaintance with 
the biology of the fungi on the other. It ıs the victory of 
the fungus over the timber in the struggle for existence 
which brings about the disease ; and one who is ignorant 
of these pomts will be apt to go astray in any reasoning 
which concerns the whole question. Anyone knowing 
the facts and understanding their bearings, on the 
contrary, possesses the key to a reasonable treatment of 
the timber; and this is important, because the two 
diseases referred to can be eradicated from young planta- 
tions and the areas of their ravages limited in older 
forests 3 

Suppose, for example, a plantation presents the follow- 
ing case A tree 1s found to turn sickly and die, with 
the symptoms descnbed, and trees immediately surround- 
Ing it are turning yellow. The first tree 1s at once cut 
down, and its roots and timber examined, and the 
diagnosis shows the presence of Agaricus melleus or of 
Trametes radiciperda, as the case may be Knowing this, 
the expert also knows more. If the timber ıs being 
destroyed by the 7raxefes, he knows that the ravaging 
agent can travel from tree to tree by means of roots 
in contact, and he at once cuts a ditch around the 
diseased area, taking care to include the recently-infected 
and neighbouring trees. Then the diseased timber 1s 
cut, because it will get worse the longer it stands, and the 
diseased parts burnt. If Agaricus melleus is the destroy- 
ing agent, a similar procedure is necessary ; but regard 
must be had to the much more extensive wanderings of 
the rhizomorphs in the soil, and it may be imperative to 
cut the moat round more of the neighbouring trees. 
Nevertheless, it has also to be remembered that the 
rhizomorphs run not far below the surface. However, 
my purpose here ıs not to treat this subject in detail, 
but to indicate the lines along which practical applica- 
tion of the truths of botanical science may be looked 
tor. The reader who wishes to go further into the sub- 
ject may consult special works. Of course the spores 
are a source of danger, but need be by no means so 
much so where knowledge is intelligently applied in 
removing young fructtfications. 

I will now pass on to a few remarks on a class of 
disease-producing timber fungi which present certain 
peculiarities 1n their biology. The two fungi which have 
been described are true parasites, attacking the roots 
of living trees, and causing disease in the timber by 
travelling up the cambiym, &c., into the stem: the fungi 
I am about to refer to are termed wound-parasites, 
because they attack the timber of trees at the surfaces 
of wounds, such as cut branches, torn bark, frost-cracks, 
&c , and spread from thence into the sound timber. When 
we are reminded how many sources of danger are here 
open in the shape of wounds, there is no room for wonder 
that such fungi as these are so widely spread. Squirrels, 
rats, cattle, &c., mbble or rub off bark ; snow and dew 
break branches ; msects bore into stems; wind, hail, &c., 
injure Youre parts of trees; and in fact small wounds are 
formed in such quantities that if the fructifications of such 
fungi as those referied to are permitted to ripen indis- 
criminately, the wonder 13 not that access to the timber 
is gained, but rather that a tree of any considerable age 
escapes at all. 

One of the commonest of these is Polyporus sulphureus, 
which does great injury to all kinds of standing timber, 
especially the oak, poplar, willow, hazel, pear, larch, and 
others. It is probably well known to all foresters, as its 
fructification projects horizontally from the diseased 
trunks as tiers of bracket-shaped bodies of a cheese-like 
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consistency ; bright yellow below, where the numerous 
minute, pores are, and orange or somewhat vermilion 
above, giving the substance a coral-lıke appearance. I 
have often sean it in the neighbourhood of Englefield 
Green and Windsor, and it is very common in England 
generally. 

If the epote of this Polyporus lodges on a wound which 
exposes the cambium and young wood, the filaments 
grow into the medullary rays and the vessels, and soon 
spread in all directions in the timber, especially longi- 
tudinally, causmg the* latter to assume a warm brown 
colour and to undergo decay. In the infested timber are 
to be observed radial and other crevices filled with the 
dense felt-like mycelium formed by the common growth 
of the innumerable branched filaments. In bad cases ıt 
is possible to strip sneets of this yellowish white felt-work 
out of the cracks, and on looking at the timber more 
closely (of the oak, for instance) the vessels are found to 
be filled with the fungus filaments, and look like long 
white streaks in longitudinal sections of the wood— 
showing as white dots in transverse sections. 

„It is not necessary to dwell on the details of the 
histology of the diseased timber: the ultimate filaments 
of the fungus penetrate the walls of all the cells and 
vessels, dissolve and destroy the starch in the medullary 
rays, and convert the lignified walls of the wood elements 
back again into cellulose. This evidently occurs by some 
solvent action, and 1s due to a ferment excreted from the 
fungus "filaments, and the destroyed timber becomes 
reduced to a brown mass of powder. 

I cannot leave this subject without referring to a remark- 
ably interesting museum specimen which Prof. Hartig 
showed and explamed to me this summer. This is a block 
of wood containing an enormous irregularly spheroidal 
mass of the white felted mycelium of this fungus, Polyporus 
sulphureus, The mass had been cut clean across, and 
the section exposed a number of thin brown ovoid bodies 
embedded in the closely-woven felt: these bodies were of 
the size and shape of acorns, but were simply hollow 
shells filled with the same felt-lke mycelium as that in 
which they were embedded. They were cut in all direc- 
tions, and so appeared as circles in some cases. These 
bodies are, in fact, the outer shells of so many acorns, 
embedded in and hollowed out by the mycelum of 
Polyporus sulphureus artig’s ingenious explanation 
of their presence speaks for itself. A squirrel had stored 
up the acorns in a hollow in the timber, and had not 
returned to them—what tragedy intervenes must be left 
to the imagination. The Po/yforus had then invaded the 
hollow, and the acorns, and had dissolved and destroyed 
the cellular and starchy contents of the latter, leaving 
only the cuticularized and corky shells, looking exactly 
like fossil eggs in the matrix. 4 hardly think geology 
can beat this for a true story. 

The three diseases so far described serve very well as 
types of a number of others known to be due to the 
invasion of timber and the dissolution of the walls of its 
cells, fibres, and vessels by Hymenomycetous fungi, fe. 
by fung: allied to the toadstools and polypores. They all 
“rot” the timber by destroying its structure and sub- 
stance, starting from the cambium and medullary rays. 

To mention one or two additional forms, Trametes 
Pini ıs common on pines, but, unlike its truly parasitic 
ally, Zr radiciperda, which attacks sound roots, it is a 
wound-parasite, and seems able to gain access to the 
timber only if the spores germinate on exposed surfaces. 
The disease it produces is very hke that caused by its 
ally: probably none but an expert could distinguish 
between them, though the differences are clear when the 
histology is understood. 

Polyporus fulvus 18 remarkable because its hyphæ 
destroy the middle-lamella, and thus isolate the tracheides 
in the timber of firs; Polyporus borealis also produces 








igniarius is one of the commonest parasites on trees such 
as the oak, &c., and produces in them a disease not unlike 
that due to the last form mentioned ; Polyporus adryadeus 
also destroys oaks, and is again remarkable because its 
hyphze destroy the middle-lamella. 

With reference to the two fungi last mentioned I can- 
not avoid describing a specimen in the Museum of Forest 
Botany in Munich, since it seems to have a possible 
bearing on a very important question of biology, viz. the 
action of soluble ferments, 

It has already been stated that some of these tree- 
killing fungi excrete ferments which attack and dissolve 
starch-grains, and it 1s well known that starch-grains are 
stored up in the cells of the medullary rays found in 
timber. Now, Polyporus dryadens and P. igniarius are 
such fungi; their hyphe excrete a ferment which com- 
pletely destroys the starcli-grains in the cells of the 
medullary rays of the oak, a tree very apt to be attacked 
by these two parasites, though P. z:gmarius, at any rate, 
attacks many other dicotyledonous trees as well, It 
occasionally happens that an oak ıs attacked by both of 
these Polyporei, and their mycelia become intermingled 
in the timber: when this is the case the starch-grains 
remain intact in those cells which are invaded simul- 
taneously by the hypha of both fungi. Prof. Hartig 
lately showed me longitudinal radial sections of oak- 
timber thus attacked, and the medullary rays showed yp 
as glistening white plates. These plates consist of nearly 
pure starch: the hypha have destroyed the cell-walls, but 
left the starch intact. It ıs easy to suggest that the two 
ferments acting together exert (with respect to the starch), 
a sort of inhibitory action one on the other ; but it is also 
obvious that this is not the ultimate explanation, and one 
feels that the matter deserves investigation. 

It now becomes a question—-What other types of timber- 
diseases shall be described? Of course the limits of a 
popular article are too narrow for anything approaching 
an exhaustive treatment of such a subject, and nothing 
has as yet been said of several other diseases due to 
crust-like fungi often found on decaying stems, or of others 
due to certain minute fungi which attack healthy roots. 
Then there is a class of diseases which commence in the 
bark or cortex of trees, and extend thence into the 
cambium and timber: some of these “ cankers,” as they are 
often called, are proved to be due to the ravages of fungi, 
though there is another series of apparently similar 
“cankers” which are caused by variations in the environ- 
ment—the atmosphere and weather generally. 

It would need a long article to place the reader au 
courant with the chief results of what is known of these 
diseases, and I must be content here with the bare state- 
ment that these “ cankers” are in the main due to local 
injury or destruction of the cambium. If the normal 
cylindrical sheet of cambium is locally irritated or de- 
stroyed, no one can wonder that the thickening layers of 
wood are not continued normally at the locality ın ques- 
tion: the uninjured cells are also influenced, and abnormal 
cushions of tissue formed which vary in different cases. 
Now, in ‘cankers ” this 1s—put shortly—what happens : 
it may be, and often 1s, due to the local action of a para- 
sitic fungus; or it may be—and, again, often 1s—owing 
to injuries produced by the weather, in the broad sense, 
and saprophytic organisms may subsequently invade the 
wounds. 

The details as to how the injury thus set up is propa- 
gated to other parts—how the “ canker” spreads into the 
bark and wood around—are details, and would require 
considerable space for their description: the chief point 
here is again the destructive action of mycelia of various 
fungi, which by means of their powers of pervading the 
cells and vessels of the wood, and of secreting soluble 
ferments which break down the structure of the timber, 
render the latter diseased and unfit for use. The only 
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this is a subject which needs a chapter to itself, I may 
pass on to more general remarks on what we have learnt 
so far f 

It will be noticed that, whereas such fungi as Tranetes 
rameperda and Agaricus melleus are tiue parasites which 
can attack the living roots of trees, the other fungi re- 
ferred to can only reach the interior of the timber from 
the exposed surfaces of wounds. It has been pointed out 
along what Imes the special treatment of the former dis- 
eases must be followed, and it only remains to say of the 
latter: take care of the cortex and cambium of the tree, 
and the timber will take care of itself. It is unquestion- 
ably true that the diseases due to wound-parasites can be 
avoided if no open wounds are allowed to exist. Many a 
fine oak and beech perishes before its time, or its 
timber becomes diseased and a high wind blows the 
tree down, because the spores of one of these fungi 
alight on the cut or torn surface of a pruned or 
broken branch. Of course it 1s not always possible to 
carry out the surgical operations, so to speak, which are 
necessary to protect a tree which has lost a limb, and in 
other cases no doubt those responsible have to discuss 
whether ıt costs more to perform the operations ona large 
scale than to risk the timber. With these matters I have 
nothing to do here, but the fact remains that by properly 
closing over open wounds, and allowing the surrounding 
cambium to cover them up, as it will naturally do, the 
term of life of many a valuable tree can be prolonged, 
and its timber not only prevented from becoming diseased 
and deteriorating, but actually increased ın value. 

There is no need probably for me to repeat that, although 
the present essay deals with certain diseases of timber due 
to fungi, there are other diseases biought about entirely 
by inorganic agencies. Some of these were touched upon 
in the last article, and I have already put before the 
1eadeis of NATURE some remarks as to how trees and 
their timber may suffer from the roots bemg in an 
unsuitable medium. 

In the-nest paper it 1s proposed to deal with the so- 
called “ dry-rot” in timber which has been felled and cut 
up—a disease which has produced much distress at 
various times and in various countries 

H. MARSHALL WARD. 


(To be continued.) 
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PERPETUAL MOTION} 


JF we study the past ın order to trace the develapment 

of machınes, we cannot help being astonished at the 
long centuries during which man was content to employ 
only his own muscular effort and that of animals, instead 
of utilizing the other forces of Nature to do his work; for 
it 1s a striking fact that it 1s during httle more than the 
last quarter of a century that the power of the steam- 
engine has in the aggregate become twice as pieat as that 
of the whole working population of the world. 

Although the early history of the subject is shrouded 
in obscunty, there 13 little doubt that the power of 
water was the first to be employed. We can easily 
imagine that, in those early days when the laws of 
Nature were so little understood, the idea would arise 
that, 1f some machine could be contiived which would 
not get tired lke man or animal, as machines appeared 
to do when left to themselves, and, moreover, one which 
did not depend upon a capricious and vanable supply 
of’ water, such a machine would go on for ever—in 
short, would have perpetual motion. As a matter of 
fact, Geiger, the German philologist, has adduced strong 
grounds for believing the Buddhist praying-wheels—on 
which the prayers of the worshippers were fastened, and 
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which were turned by water power—to be probably the 
first, kind of water motor; and at the same tipe the 
first record of a pioposal for a perpetual motion machine 
appears to be in the ‘Siddh4nta Ciromam,” a Sanskrit 
text-book on astronomy, in which a wheel for this pur- 
pe 1s suggested, having a number of closed equidistant 
holes half filled with mercury upon a zigzag hne round 
its 1im. No doubt other suggestions of this kind were 
made from time to time, but wnters and literary men 
did not condescend to notice them, or even the progress 
of the really practical and useful nfachmes. We are thus 
brought from that distant date down to the thirteenth 
century, when we find ın the sketch-book of an architect, 
Wilars de Honecort (the original being now in the Ecole 
des Chartres, at Pars), a drawing of a proposed perpetual 
motion machine, with the statement which, translated, 
runs :—“ Many a time have skilful workmen tried to con- 
trive a wheel that shall turn of itself: here is a way to 
make such by means of an uneven number of mallets or 
by quicksilver.” The engraving shows four mallets upon 
what 1s evidently meant to be the descending side of the 
wheel, and three upon the ascending side, the former 
theiefore overbalancing the latter. To get the mallets 
into this desirable position the top one on the descending 
side has evidently been made to fall over before its time ; 
but independently of this there is to the ordinary mind a 
strong suggestion of speedy dissolution in any stiucture 
a greater number of whose parts are going ın one direc- 
tion than in the other, but this little difficulty "M. de 
Honecort does not allude to or discuss. The unevenly 
weighted wheel in which the action of gravity is to be 
cheated in some way or the other has appeared in a great 
variety of forms since, and, from the words “many a 
time,” probably before, and is by far the most important 
type of proposed contrivance for perpetual motion. 

About two centunes after De Honecort, the famous 
Leonard: da Vinci gives sketches of six designs, either 
due to his own fertile brain or taken from other sources, 
and since then there has been an incessant flow of pro- 
posals of this type of machine, a large number of which 
are given in the work of Dr. Henry Dirks, “ Perpetuum 
Mobile,” and several in vol. xii. of the Mechanical 
World : 

The next class of proposed machines we may consider 
are those in which gravity was to be made use of in one 
direction and evaded in the opposite, by the agency of 
falling water, amongst these being the devices of Schott, 
Scheiner, Bockler, and others. The idea in all these 
was that a quantity of water might be kept circulating 
between two tanks, one above, and one below; being 
raised to the upper one by means of pumps driven by a 
wate1-wheel which derived its motion from the selfsame 
water ın falling the samt distance, there being a balance 
to the good in the form of extra work to be done by the 
wheel. 

A third class of proposals suggests the application of 
capillary action to raise the water instead of employing 
pumps, one of the earliest being that of a Professor of 
of Philosophy in Glasgow about 200 years ago. In this 
case and others the diawings show (in anticipation) the 
water thus raised flowing out at the top in a good sub- 
stantial stream, as, for instance, in the scheme of Branca 
about the date of the Piofessor’s production 

The fomth and last class, which partook more of a 
philosophic nature, proposed to employ magnets, the 
attraction of which ıs to be effective in one position, and 
masked in another. There are many proposed ways of 
effecting this, all equally futile, although one contrived by 
a shoemaker of Linhthgow actually deceived for a time 
Sir David Brewster, who communicated an account of it 
to the Annales de Chimie. Inthe simplest a ball 1s to fall 
through a certain distance, so as to come into a posi- 
tion where it can be raised up an inclined plane by mag- 
netic attraction. The first pait ıs carried out in strict 
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accordance with the programme, but the ball refuses to 
go through the second part without coercion. 

Now most of these schemes had a very definite object 
in view, which was to obtain motive power, and not at all 
the innocent phelosophic notion of delighting future ages 
by the sight of a machine which, like the sacred flame 
Mark Twain tells of, had been going for so many cen- 
tunes ; in short, it was not to benefit posterity but them- 
selves that perpetual motion seekers worked and patented 
their inventions; and thus the question naturally arises, 
Did any of their inventions appear to work? Well, they 
did; and here we may divide these machines into two 
classes, those which did not succeed, and those which did. 
The former are in a strong majority, but the latter are 
important ; and I will briefly give an account of one case, 
perhaps the most celebrated, of the latter. About the year 
1712 a great stir was made on the Continent by the appear- 
ance of a wonderful machine contrived by a German 
Pole, by name Jean Ernst Elie-Bessler, who apparently 
(not perhaps having enough names) had assumed the 
additional surname Orffyreus. This Orffyreus had, it 
was said, contrived upwards of 300 perpetual motion 
machines, and at last had got one that worked. Kings, 
princes, landgraves, not to say professors and learned 
men, were all convinced of the absolute certainty of the 
action of the machine, and Baron Fischer writes to 
the celebrated Dr. Desaguliers as seriously as Prof. 
s’Gravesande did to Sir Isaac Newton about it as follows 
concelning a visit paid to this machine in the castle of 
Wissenstein, in Cassel :— The wheel turns with astonish- 
ing rapidity. Having tied a cord to the axle, to turn an 
Archimedian screw to raise water, the wheel then 
made twenty turns a minute. This I noted several 
times by my watch, and I always found the same regu- 
larity. An attempt to stop it suddenly would raise a 
man from the ground. Having stopped it in this 
manner it remained stationary (and here ıs the greatest 
proof of a perpetual motion). I commenced the move- 
ments very gently to see if it would of itself regain its 
former rapidity, which I doubted; but to my great 
astonishment I observed that the rapidity of the wheel 
augmented little by little until it made two twins, and 
then it regained its former speed. This experiment, show- 
ing the rapidity of the wheel augmented from the very 
slow movement that I gave it to an extraordinary rapid 
one, convinces me more than if I had only seen the wheel 
moving a whole year, which would not have persuaded 
me that ıt was perpetual motion, because it might have 
diminished little by little until ıt ceased altogether ; but 
to gain speed instead of losing it, and to increase that 
speed to a certain degree in spite of the resistance of the 
air and the friction of the axles, I do not see how any 
one can doubt the truth of this action” The inventor 
himself wrote various pamphlets—with dedications 60 
pages in length in German—entitled, “ Das Triumphirende 

erpetuum Mobile Orffyreanum,” and in Latin, “ Tn- 
umphans Perpetuum Mobile Orffyreanum.” This machine 
worked hard, raising and lowering stones or water as 
required, being locked in a room; the people outside could 
see the work done by means of a rope which passed 
through an opening in the wall, and this ought to have 
satisfied them. Still, there were disbelievers, and amongst 
others we find a M. Crousaz wiiting as follows .— First, 
Orffyreus is a fool ; second, it is impossible that a fool can 
have discovered what such a number of clever people have 
searched for without success; third, I do not believe in 
impossibilities; . . . fifth, the servant who ran away from 
his house for fear of being strangled, has in her possession, 
in writing, the terrible oath that Orffyreus made her 
swear; sixth, he only had to have asked in order to have 
had this girl imprisoned, until he had time to finish 
this machine;... eighth, it is true that there is a 
machine at his house, to which they give the name of 
perpetual motion, but that is a small one and cannot be 
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removed.” These are serious charges even if not in 
logical sequence, and before we conclude the history of 
this invention we will examine a machine which has been 
made at University College, which has certainly surpris- 
ing properties, although very simple. It is now locked, 
for we may say of it what was said of a machine about 
twenty years ago by the Boston Journal :— It will not, 
nay cannot, stop without a brake, as it is so fixed by 
means of balls and arms that the descending side of the 
wheel is perpetually farther from the centre of motion 
than the opposition ascending.” That is just our 
machine, which, started, behaves exactly as Baron 
Fischer describes, and raises a weight or does other 
work. This machine is so constructed as to enable 
complete examination to be made, and all possibility of 
unfair play apparently detected, and-yet it is a fraud,! 
as was that of Mr. Orffyreus, which was afterwards 
exposed. 

The conclusion we arrive at is, that it would have 
been well for a great number of folks if the saying due to 
Lucretius nearly 2000 years ago, “ Ex nihilo nihil fit,” ? had 
been appreciated and believed in by them. Thus the 
waste of many lives of fruitless work might have been 
avoided not only in the past but even in the present day, 
for 1t is an astonishing fact that during the last twenty 
years more than roo English and French patents for 
perpetual motion machines have been obtained ; in one 
case a gentleman not very far from Liverpool having 
spent a very large sum on this profitable subject The 
lecturer stated that the other day he had a visit 7 propria 
persona from an inventor of, and of course believer in, 
such a machine, and after having for an hour and a half 
discussed the question with this gentleman as calmly as 
was possible under the circumstances, he had grounds 
for feeling that his lecture would be utterly incomplete if 
he left the subject content with raising a laugh at the 
whole matter: not so very long ago it was easy enough 
to do this at the expense of railways and ocean steamers. 
He would therefore briefly and simply, but he hoped 
conclusively, state the general nature of the problem of 
perpetual motion. Firstly, all machines such as we have 
seen projected for creating power are as impossible as the 
idea of creating matter. Secondly, many machines have 
been projected for using sources of energy, such as heat, 
as proposed by Desagulers, and many others since, in 
which known sources of power were to be rendered avail- 
able Such machines continue to work only while the 
supply of energy lasts, therefore have not perpetual 
motion. Thirdly, since, just as energy cannot be created, 
so it cannot be destroyed, but can only take another 
form, the question arises, Cannot the causes retarding a 
body’s motion be removed and the body go on moving 
for ever? In order to answer this reasonable question, 
he proposed for a few moments to search for perpetual 
motion. He then proceeded to illustrate, by means of a 
variety of machines, what efforts had been made to reduce 
frictional resistance. In one case, an inventor working on 
the principle that in a wheel of half the size the friction 
was reduced in the same proportion proposed to employ 
two in this ratio; no doubt with the same idea as the man 
who, seeing a stove advertised to save half the usual 
quantity of coal, bought two with the idea of saving 
it all Many people thought that, theoretically, friction 
was entirely removed by means of rolling contact— 
illustrated by roller and ball-bearings—but it was only 
because the theory was imperfect, and the true nature 
of rolling not understood ; and, by means of lantern 
illustrations, the action of rolling surfaces was experi- 
mentally examined. The irresistible conclusion must 
be arrived at that friction 1s as universal in its action 
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as gravitation, and to avoid it on the earth is impos- 
sible; and with this conclusion vanishes all hope of a 
perpetual motion machine. If we are inclined to regret 
this fact, a little reflection on what would occur if friction 
ceased to act may not be uninstructive, for the whole face 
of Nature would be at once changed, and much of the 
dry land, and, even more rapidly, most of our buildings, 
would disappear beneath the sea. Such inhabitants as 
remained for a short time alive would not only be unable 
to provide themselves with fire or warmth, but would 
find their very clothes falling back to the original fibre 
from which they were made; and if not destroyed in one 
of the many possible ways—such as by falling meteors, no 
longer dissipated by friction through the air, or by falling 
masses of water, no longer retarded by the atmosphere 
and descending as rain—would be unable to obtain food, 
from inability to move themselves by any ordinary method. 
of locomotion, or, what would be equally serious, having 
once started into motion, from being unable to stop 
except when they came into collision with other unhappy 
beings or moving bodies. Before long they, with all 
heavier substances, would disappear for ever beneath the 
waters which would now cover the face of a lifeless 
world. 

We turn to the motion of planetary bodies—is 
that perpetual? At first, everything seems to show 
that it 1s, The earth with its mass of 3000 trillion 
tons turns with a speed which enables a student to 
go bare-headed a good many miles without catching cold 
in the act of saluting a Professor, for a long time 
defied all attempts to detect in it loss of speed; but 
with the friction of the tides continually at work such 
loss must take place, and now it is pretty certain from 
the calculations of Adams, the astronomer, that the earth 
loses about an hour in 16,000 years, and is coming to 
rest, though it must be admitted rather leisurely. So, 
also, the hurrying up of the comets as they go round 
the sun ıs possibly accounted for by a retarding action 
in space which makes it necessary for them to try 
and make up, as it were, for lost time; and in fact the 
general arguments in the present day are in favour of 
what Sir Isaac Newton believed—that the motions of all 
bodies in space are suffering retardation, and that their 
velocity is becoming less and will ultimately cease. 

Perpetual motion, then, is impossible. By no means. 
We have duly considered motion of matter in its visible 
and mechanical form, and if the foregoing remarks are 
true, then in this form assuredly it 1s; but there is, as we 
have seen, the great fact of indestructibility of energy, 
and the greatest generalization of the present century 1s 
that which accounts for the disappearance of energy ın the 
form of mechanical and visible motion by showing that an 
exactly equal amount appears in the form of molecular 
and invisible motion To this all outward motion tends, 
and friction 1s theagency by which the change is effected. 
Down to a certain point the change can be effected in 
either direction, and the heat-engine converts molecular 
motion into mechanical, again to be reconverted into 
molecular motion in all its working parts, as well as in 
connection with the useful work it does. This stage 
reached, there is no process known to us by which the 
cycle can be continued, and the term “ degradation,” in 
the sense of having gone down a step, but nevertheless 
a step which can never be reclaimed, is applied to the 
tendency of energy to assume molecular form by dissi- 
pation over a larger mass of matter, so that its effect 
is less intense, though equal numencally in amount. To 
this all Nature tends, and beyond this point we cannot 
go. Here, at any rate, the motion is perpetual, but it 
1s motion that tends to approach a state unsatisfactory 
to the instinct of the human mind. Great intellects, 
such as Rankine and Siemens, have striven to con- 
jecture ways at present unknown to us by which the 
energy now spreading itself over the vast expanse of 


NATURE 











[F¥an. 12, 1888 





space may be gathered again and regenerated, so that we 
may look forward not to the lowest but to the highest 
form of motion as that which, passing through, all its 
cycles, shall last for ever. 








THE CHAIR OF DARWINISM IN PARTS. 


QONE of the most interesting evidences of the differing 
results of municipal organization ın foreign countries, 
as compared with those resulting from such organization 
in our own, 1s the news that the Municipal Council of 
Pans intends to found (in connection with the Sorbonne, 
or the Jardin des Plantes, or the Collége de France, we 
do not know which) a Chair of Philosophical Zoology, 
with a special view to the propagation of the doctrine of 
evolution as elaborated by Darwin. It appears that the 
official naturalists in France—those holding the leading 
professorships and museum appointments—have not 
hitherto been very friendly to Darwinian doctnne The 
Municipal Council of Pans has recognized the fact that 
there is an undesirable hostility to Darwin’s views 
amongst the official group, and actually proposes to 
remedy the evil results of this hostility by establishing 
a new Chair, destined to give fair play and a full hearing 
to the new philosophy. It is as though the Corporation 
of London should propose to build and endow a labora- 
tory of physiological experiment or of bacteriology. The 
imagination recoils before the task of picturing Mr. 
Alderman Greenfat expounding to his colleagues the 
importance to the community of scientific research, and 
carrying with him a large majority in favour of a scien- 
tific enterprise hitherto neglected and even penalized by 
middle-class authority. 

There 1s very little doubt as to who 1s the fittest man in 
France at this moment to hold such a Chair as that which 
is now to be created. M. Giard, for many years Professor 
of Zoology at Lille, and only this year called to a similar 
Chair in Paris, has not only been the first in France to 
teach from an official position the doctrine of evolution in 
zoology, but has made many most valuable researches 
himself, and has created a school amongst whom are the 
ablest of the younger French zoologists. Every embryo- 
logist knows the works not only of Alfred Giard, but 
those of TARIE Barrois, Halley, Monnet, and others. 
Alfred Giard had to submit to some painful remon- 
strances, and to imperil his official career as a Pro- 
fessor of Zoology in France, when he determined to break 
with the traditions of his eminent master, Henn de 
Lacaze Duthiers, and to boldly accept Darwinism and the 
methods of the modern English and German school, It 
1s therefore only right that his name should be the first to 
be considered in relation to the new Chair in Pans, and 
we have no hesitation in saying that, should he be 
appointed, a man willehave been secured as the first 
occupant of a difficult position whose qualifications render 
it certain that he will not only do credit to himself, but 
will justify, by his successful teaching, the enlightened, 
patnotic, and high-minded initiative of the Municipality 
of Paris, E. R L. 





NOTES. 


ON the 3rd of this month there passed away a Scottish parish 
minister, who though not himself a scientific man has come in 
contact with three successive generations of men of science 
whom the love of travel or of geology has led to the picturesque 
island of Skye. The Rev. Dr. Donald Mackinnon was the third 
of his family who have been ministers of the parish of Strath. 
His grandfather was appointed to the incumbency in 1777, and 
held it for forty-nine years, His father took the office in 1826, 
and held it for thirty years, until he himself succeeded to ıt in 
1856. The parish has thus been presided over by the same 
family for the long period of 110 years. Unfortunately none of 
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the numerous fafnily of the deceased clergyman have enteréd 
the Church, so that the interesting ecclesiastical connection of 
the family with the parish now comes toan end. Dr. Mackinnon 
was a noble type of. the true old Highland gentleman, digni- 
fied, courteous, kindly, and always the same, whether conversing 
with crofter or countess. He was delighted to tell his 1emunis- 
cences of the old geologists. It was his uncle who put into 
visible expression by his famous but unspeakable ‘device of 
the pots” (as Barbour has it) the univeisal indignation of Skye 
at the account of the island and its inhabitants given by the 
geologist Macculloch, inehis book on the Highlands and 
Western Islands. It was in his fathe:’s house that Sedgwick 
and Murchison were entertained when they passed through the 
north-west Highlands ın 1827, and he had some amusing stories 
about the impression made on himself and his brothers by the 
doings of these two great brethren of the hammer. In later 
years geologists and other students of science, as well as artists 
and distinguished men of many kinds, have enjoyed the hospi- 
tality of his home at Kilbride under the shadow of the great 
mountain, and in sight of the gleaming Atlantic. Only a few 
months ago he had an opportunity of renewing his early love for 
mineralogy and geology, and while riding on bis favounte quiet 
cob, looking after his farm-servants as they harvested between 
the showers of a Skye September, he would stop now and again 
to pomt out geological features that had been familiar and ın- 
teresting to him from boyhood. He belonged to a type of 
Scottish clergyman that is slowly disappearing, and cairies with 
him the affectionate regets of everyone who was privileged to 
enjoy his friendship. 


THE Annual General Meeting of the Royal Meteorological 
Society will be held at 25 Great George Street, Westminster, on 
Wednesday, the 18th instant, at 8 p.m., when the Report of 
the Council will be read, the election of officers and Council for 
the ensuing year will take place, and Mr. W. Ells, the 
President, will deliver his address. 


On Tuesday next (January 17), Mr. George J. Romanes will 
begin at the Royal Institution a course of ten lectures, being 
the first part of a course on ‘‘ Before and Afte: Daiwin;” Mr, 
Hubert Herkomer will on Thursday (January 19), begin a course 
of three lectures on (1) ‘The Walker School,” (2) ‘‘ My Visits 
to Amenica,” and (3) ‘‘ Art Education”; and Lord Rayleigh 
will on Saturday (January 21) begin a course of seven lectures 
on ‘‘Expeimental Optics.” The Friday evening meetings 
will begin on January 20, when Lord Rayleigh will give a 
discouise on ‘ Diffraction of Sound.” 


THE following are the alangements for the Penny Science 
Lectures at the Royal Victoiia Hall for the present month -— 
Januaiy 10, “The Gieat Sea-Serpent,” by Athur Stradling ; 
January 17, ‘Caves and Cave-Men,” by F, W. Rudler; Janu- 
ary 24, “The Oldest Monuments in Brittany and Bitam,” by 
Prof Bonney, F.R S. ; January 31, ‘Speech made Visible, or 
Picture-Wniting as it was, and as it is now,” by Prof, Ramsay, 


Lectures will be delivered in Gresham College, Basinghall 
Sheet, E.C., on Januaty 17, 18, 19, and 20, at 6 p.m., by Dr 
E Symes Thompson, on “ Sleep, Sleeplessness, and Pam.” 


In ieference to the review in these columns last week 
(p. 218) of the second series of collected papers on Indo-China, 
we observe fiom the last Annual Report of the Council of the 
Straits Bianch, Royal Asiatic Society, that there is at present 
no intention of proceeding further with the publication of 
selected papers on the East Indian Archipelago. The Council, 
howeve1, expresses a hope that, at some future time, an effort 
wul be made by the Society to translate and publish selected 
papers which have appeared in the Jouinals of Societies in 
Holland and Java, written by lemned Dutch Ouientalists. The 
Repoit adds that the new map of the peninsula, to which we 











have several times referred, was finished in 1886, but before it 
could be sent to England the Siamese Government gave further 
geographical information concerning the northern part of the 
peniosula, and the map will not be published til this new 
information is incorporated in it, 


In the November Bulletin of Miscellaneous Information, 
issued from the Royal Gardens, Kew, attention was drawn to 
the subject of fruit-growing in British colonies, and an admir- 
able report on the fruits of Canada was given. The treatment 
of the subject is continued in the January Bulletin, which con- 
tains full reports sent by the Governments of Victoria, South 
Australia, Western Australia, Tasmania, New Zealand, Cape 
Colony, and Mauritius. Prominence is given to the quantity of 
fruit actually available for export in each colony. To this the 
wiiters add the months during which the frut is ın season, and 
the prices usually paid for it locally. It was intended to publish 
the reports from the Australian colonies, Tasmania, New 
Zealand, and the Cape of Good Hope in one series, so as to 
present a general review of the fruit industries of the Southern 
Hemusphere ; and this was to have been followed by reports 
dealing exclusively with the fruits of tropical colonies, So far} 
however, reports from New South Wales and Queensland have 
not been received. 


AN interesting paper, by Mr. Daniel Monis, on the use of 
certain plants as alexipharmics, or snake-bite antidotes, has just 
been issued. Mr. Morris explains that his enumeration of the 
plants reputed to possess alexipharmic properties is offered 
without any expression of opinion as to thew value. It is m- 
tended chiefly as an attempt to bring together for the first time 
a summary of information about these plants, in order that 
inquiry may be made to confirm or refute the popular opinion 
respecting them. ‘‘ Opportunities,” says Mr. Morris, ‘‘to test 
the action of these plants on a person actually bitten by a well- 
known poisonous snake are seldom offered to a competent 
mvestigator. But as material 1s bemg brought together which 
can be carefully tested by chemical and therapeutical investiga- 
tions, the most prominent of these plants, such as species of 
Aristolochia and Mikania, deserve very careful attention.” 


A VALUABLE paper, by Prof. Marshall Ward, on the tubei- 
cular swellings on the roots of Vicia Faba, has just been printed 
in the Philosophical Transactions of the Royal Society. 


MESSRS. SWAN SONNENSCHEIN AND Co will publish in a 
few days a new wok by Mr. Theodore Wood, entitled 
“The Farmer's Friends and Foes.” The book describes in 
considerable detail the nature and habits of those animals, birds, 
and insects which exercise a good or evil influence upon the 
products of British agriculture, and is profusely illustrated. 


We have received the’ ‘‘ Annuaire,” for 1888, of L’Académie 
Royale des Sciences, des Lettres, et des Beaux-Arts de Belgique. 
It contains full information as to the organization, rules, and 
work of the Academy, and there are several rather elaborate 
memous of Inte members, Each of these memoirs 1s accom- 
panied by a carefully-engiaved portrait, 


Capt. M. RyKATSCHEW, the Assistant Director of the 
Central Physical Observatory at St. Petersburg, has published 
in the Regertorinum fur Meteorologie (Bd. xt. No, 2) a discussion 
of the winds and pressure of the Caspian Sea, The title is 
misleading, as the observations me made on land, ten stations 
being on the shores of the Caspian Sea, and nine in neigh- 
bouring districts, And the mean wimds are deduced by 
Lamberts formula, which deals with the number of observa- 
ticns without reference to the force of the wind. Nevertheless 
the work is a valuable and elaborate discussion, based on trust- 
worthy obseivationg extending from three to forty-four years. 
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The mean wind-frequency and pressure are given for every 
month, for seasons, and for the year, and charts are diawn for 
the seasons and for the year. The work 1s a continuation of 
previous similar discussions of the winds of the Baltic, the 
White and Black Seas, and the Sea of Azov. 


In the Archives des Sciences Physiques et Naturelles for 
Decembe: “15 Inst, M. P. Plantamour publishes the results of 
observations of the periodic movements of the ground from 
October 1, 1886, to September 30, 1887, as shown by spirit- 
levels fixed in the exterior and central partition walls of his 
house at Sécheron, near Geneva. The oscillations are illustrated 
by curves, from which it is seen that the movements exhibited 
by the two levels are not always parallel, but vary in a regular 
manner, and that both curves follow the variations of temperature 
throughout the year. Experiments have been carried on for nine 
years, but a longer series is necessary to arrive at definite con- 
clusions. 


'M. A. F. SUNDELL publishes in vol. xvi. of the Proceedings 
of the Scientific Society of Finland, the iesults -of comparisons 
of the standard baiometeis at the principal Observatories of 
Europe, with the view of showing what corrections ae to be 
applied to reduce the readings of different countries to absolute 
uniformity. The comparison shows the existence of consider- 
able differences between the various standards, But as the 
“experiments were made with an instrament which was filled 
with mercury at each comparison and afterwards emptied, it is 
a question whether the results obtained may “be considered 
perfectly trustworthy. 


A NEW compound of msenic, containing that somewhat 1e- 
maikable substance, hexiodide of sulphur, has iecently been 
prepared by Dr. Schneider, of Berlin ( Journ. fw prakt. Chemie, 
No. 22). Hexiodide of sulphur, SI,, was prepared some time 
ago by Landolt by evaporation of a solution of iodine and sulphur 
ın cabon bisulphide at a low temperature- it forms pyramidal 
crystals, shown by Von Rath to belong to the shombic system, 
and, curiously, is isomorphous with todine itself. It is a com- 
pound of considerable theoretical interest, inasmuch as ıt is the 
only known instance in which the supposed sıx combining bonds 
or affinities of sulphur me satisfied by monad atoms. One 
would natuwally imagine that such a compound- would be 
eminently saturated, and it has never hitherto been known to 
effect any further combinations; but Dr. Schneider now shows 
that it is capable of forming a crystalline double compound with 
arsenious iodide, of the composition 2AsIg. SIę This new com- 
pound was fist incidentally obtained dunng a lengthy research 
upon the relations between arsenious sulphide and iodine, and 
its discovery forms another example of the happy manner in 
which important results are often most unexpectedly attained 
by following the by-paths which so frequently lead off from the 
high-way of systematic research. It may, however, be synthett- 
cally prepared by gently warming a mixture of Sf, and AsI, in 
the proportion of one molecule of the former to two of the latter : 
the two substances melt together to a deep-brown liquid. which, 
on cooling, solidifies to a dark gray crystalline mass. The 
ciystals are homogeneous, tolerably hard and biittle, yielding a 
reddish-brown powder on pulverization; they cannot be pie- 
served in the air, as they lose all their iodine in twenty-four 
hours, but in sealed tubes may be kept any length of time. The 
double compound itself, however, is nothing near so interesting 
as the important theoretical questions which it suggests. We 
may well ask, Is it possible that the atoms of sulphur are still 
endowed with a certain amount of combining energy after their 
six “affinities ” are satisfied ? or do the 1odine atoms act in this 
case in one of their higher capacities ? 


AT the last meeting of the Geographical Society of St. Peters- 











in the Ural Mountains, calling themselves Vaguefes. In the winter 
they dwell m wooden huts, and in the summer wander among 
the mountains, living in tents. At the former seagon their 
clothing consists of deerskin, and at the latter of linen garments. 
They worship the sun and some of the stars, and bave a super- 
stitious diead of cettain forests, which they deem sacred. 
Women hold a very inferior position, being treated as slaves. 
During the last few years contact with mote civilized tribes has 
had a good influence on the Vuagueles, and some of them have 
begun to settle down as tillers of the soil. The tribe is said to 
be of Finnish ogn. . 


On December 10, about 6 p.m., a meteor was seen at 
Honefos, in Norway. It went in a north-easterly direction, 
emitting a bidliant bluish-white light, and lasted a few seconds. 


ON December 18, about 8 p.m., a magnificent meteor was 
seen in several parts of the province of Stockholm, going in a 
dnection north-west to south-east. It shone with a bluish light. 
It left a broad trail in the sky, and eventually bust into tiny 
fragments, but without any report 


WHAT 15 believed to be a meteorite has just been dug out of 
the ferry harbom of-Nokjohing, in Denmark. The stone, 
which weighs about half a ton, was found in soft mud, and 
no other stones weie near it. It is very daik in colour, con- 
tams iron, and is of unusual weight for its size, the work of 
moving it being very Inborious. It has now been blasted to 
pieces, which will be examined scientifically. 


Last year a Phanerogam hitherto never met with in Scan- 
dinaya (Juncus tennis, Willd.) was found near Vexio, in 
Central Sweden. In Europe this plant is found only in a few 
localities in Germany, lolland, and Scotland. 


DurinG last autumn, in October and November, ornitho- 
logists in the province of Tromso, in the extreme north of 
Norway, were interested by the sudden appearance of large 
flocks of the so-called ‘‘ Nut-crow ” (Nucifraga caryocatactes), 
a bird hitherto neve: seen ım Northern Norway, and which 1s 
scarce even in the southern part of the county. Several speci- 
mens were shot and forwarded to the Tromso Museum. It is 
surmised that the buds were driven thus far north, durmg migra- 
tion, by stormy weather. 


OWING to unfavowable weather, the cultivation of oysteis on 
the coast of Norway was not so successful last year as 1n previous 
years. 


LasST autumn an attempt was made to bring live cod from 
Iceland to Norway on boaid smacks, and 6000 fish were 
brought over to Beigen successfully. Here, however, many of 
them died, on account of the basin in which they were kept 
until the sale could be effected being too small, This year 
fresh attempts will be made. 


TH temptation of Fiench architects seems to be to attend to 
the decorative rather than the useful pats of the buildings they 
design. The aichitect who designed the new Medical School 
in Paus took so little pains about the distribution of the water- 
pipes, that in very cold weather the laboratones (chemistry, 
physiology, bacteriology, experimental pathology, &c.) me 
wholly deprived of water. Last week the water in all the pipes 
was frozen, so that not a drop of water was available in a single 
laboratory. Of course, everyone connected with the school 
complains that work under’such conditions is nearly impossible. 

THE new Sorbonne will be a handsome building, but, un- 
fortunately, the work 1s soon to be stopped owing to lack of 
money. The ornamental part of the building 13 finished, but 
the useful part has not yet been begun. 


THE Ceylon Observer, witing on the great tiigonometrical 


burg, M Kuesenoff gave an account of an interesting nomad tribe | survey of that island, states that its connection with the con- 
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tinent of India by a network of triangles 1s now an accomplished 
fact, Mr. More, Distict Surveyor, having in November Jast 
finished ‘his senes of observations with the large theodolite. 
Nothing now iergains but to reduce the observations, a wok 
which it is anticipated will take about six months, Mı. More 
had enormous difficulties to overcome in his survey. The north 
of the island is so much covered with forests that he was com- 
pelled to erect lofty stages foi his theodolite, at a height of from 
40 to 70 feet above the ground; and the observed signals were 
in many cases 140 feet from the earth. All these stages had to 
be made on the spot, the appliances at hand being of the poorest 
description, and it was with the greatest difficulty that the struc- 
tures thus made were kept at the necessary mgidity. The climate 
13 so unceitain that the surveyois often watched for days without 
seeing a flash from the heliostat, and at other times every 
member of the working paities was prostrated by fever. Asthe 
observers approached the coast, stone towers were put up instead 
of timber stages, and these towers will serve not only as per- 
manent survey stations, but as landmarks for those navigating 
the neighbowing waters. In all, eleven stone towers were 
erected, and very many wooden stages Ceylon, by the com- 
pletion of this trigonometrical survey, is now free from the 
reproach which it has Jain under since the Indian surveyors 
finshed their portion of the work. There is now a complete 
chain of triangles from Asiatic Russia to the south of Ceylon. 
The Observer adds that it is curious to note that exactly one 
hundred years ago (1787) a complete triangular connection was 
formed between Great Britain and France across the Channel 
under the superintendence of General Roy, R.E. 


THE additions to the Zoological Society's Gardens during the 
past week include a Burrowing Owl (Sfeotybo ettnicularia) from 
South America, presented by the Rev. Basil Wilbeiforce; a 
Vulpine Phalanger (Phalangista vulna ?) born in the 
Gardens. 





OUR ASTRONOMICAL COLUMN. 


O'GYALLA SPECTROSCOPIC CATALOGUE.—The systematic 
survey with the spectroscope, undertaken for the northern 
heavens several years ago, by Piof. Vogel and Di. Dunér, the 
former examining the region from Decl 1° S. to Decl, 40° N., 
and the latter that from Decl 40° N. up to the Pole, has been 
now carried some considerable distance into the southern hemi- 
sphere by Dr. N. de Konkoly and his assistant, Dr. Koves- 
ligethy ; and the second part of the eighth volume of the O’Gyalla 
observations, which has recently appeared, contains a spectro- 
scopic catalogue of the stais down to mag. 7 5, lying between 
Decl. 15° S, and the equator. The work was commenced in 
A t 1883, and was completed in August 1886, 2797 spectra 
having been observed on ninety nights. A number of these 
were observed on moie than one might, so that the resulting 
catalogue contains only 2022 stars. Vogel's airangement of 
types was followed, so that the present catalogue is on the same 
Imes as those of Vogel and Dunér. The annexed table gives 
the number of stars ranged under each type 
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The three monochromatic spectra indicate the presence of 
minute planetary nebule There was only one star spectrum 
suspected of showing a bright line, a star of mag 6'5 about 
50’ # of ¢ Orionis, ‘This latter star, together with 8, 8, and e of 
the same constellation, Dr. Konkoly finds to be vanable as to 
its spectram, It 1s to be hoped that the details of the observa- 
tions upon which so important a statement is based will be 
ublished. And it is also to be desned that the work which 
as been carried so far may now be taken up by some southern 
observer, and the remaining poition of the heavens surveyed. 
It is to such works as the present, and the similar labours of 
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Vogel and Dunér, that we must ‘look for evidence of such 
physical changes amongst the stars as Dr. Konkoly would seem 
to predicate of the principal stars of Orion. 


ASTRONOMICAL PRIZES OF THE Paris ACADEMY OF 
ScrencEs.—The Lalande Prize of the Academy has been 
decreed to M. Dunér for his micrometric measures of double 
stais, and for his researches on spectra of the third type. M. 
Périgaud, of the Observatory of Paris, receives the Valz Prize 
for his important astronomical labours. Amongst those 
specially mentioned are his determmations of the division 
errors of four of the circles, and of the absolute flexure of 
the two principal meridian instruments of the Paris Obsei vatory. 
The Janssen Prize for important progress in physical astronomy 
—in the recent sense of the term—awarded this year for the 
first time, was most appropriately assigned to.the late Piof. 
Karchhoff Amongst the general prizes of the Academy should 
be noted the Arago Medal decreed to M. Bischoffsheim for his 

eat and generous aid to science, and especially for his magm- 
Feent foundation of the Nice Observatory. This prize also is 
now given for the first time. The La Caze Physical Prize is 
given to MM. Paul and Prosper Henry, chiefly for their great 
achievements in astronomical phot raphy. 

The subject for the Damoiseau Prize for 1888 is proposed ın 
the following question : To perfect the theory of inequalities of 
long penod caused by the planets in the movement of the moon ; 
to see if they exist sensıbly beyond those already known. 


NEW OBSERVATORY IN VIENNA.—The observatory of Herr 
M. von Kuffner, the erection of which was commenced in the 
summer of 1884, has been practically completed. The building 
is cruciform in shape, and 1s 82 feet from east to west, and 61 
fiom north to south, The meridian instrument is by Repsold, 
and has an aperture of 4 9 inches, and a focal length of § feet; 
the eye-piece and object-gla:s are mterchangeable ; the circle is 
21°6 inches in diameter, and 1s divided to 2’ and read by four 
microscopes. ‘The piincipal equatorial 1s by the same maker, 
and has an aperture of 106 inches, and focal length of 12 feet 
6 inches, with a finder of 2'6 inches aperture, and 26 inches 
focal length. The co-ordinates of the observatory are pro- 
visionally given as long, = Ih. 5m. II'Is. east of Greenwich, 
and lat. = 48° 12’ 47""2 N. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JANUARY 15-21. 


(HOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


Al Greenwich on January 15 


Sun rises, 8h. 2m. ; souths, 12h. gm. 34°33.; sets, 16h. 17o. : 
right asc. on meridian, 19h. 47°tm; decl. 2r° 10’ S, 
Sidereal Time at Sunset, 23h. 55m. 

Moon (at First Quarter on January 21, 5h.) rises, gh. 18m. ; 
souths, rg4h. 1m.; sets, 18h. 51m.: right asc. on meridian, 
ath. 39'3m. ; decl, 15° 14'S. 

Raght ase. and declmation 


Planet. Rises Souths. Sets. on meridian 
h om he m m m SE 

Mercury. 8 9 .. 12 2 .. I5 55.. IQ 394 .. 23 268. 
Venus ... 452 o 9 7 « 13 22. 16 445 we 20 058, 
Mars ... O O § 36... II 12 ...13 123... 5 1758, 
Jupiter ... 3 56 .. 8 16... 12 36 .. 15 §2°5 ... 19 19S. 
Saturn .. 16 58"., 049 «.. 8 40... 24°99. 19 47 N. 
Uranus... 23 56* 5 28... II O.. 13 45... 6 95. 
Neptune, 12 23... 20 3... 343%.. 3 42°17 n. 17 55N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning 


Jan h. . . k 
IS ... 20 ., Mercury in superior conjunction with the 
Sun. 
Meteor-Show-rs. 
RA. Decl. 
Near x, Orionis . ... 72 BN... January 15~20. 
From Canes Venatici. 180 ... 35 N.. ... Swift; streaks, 
. 295 «. 53N. .. PJanuary 14-17. 
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Variable Stars. M. Pechulé declares the hypothesis of the co-ordination of the 
Star RA. Decl IILa and III.4 classes to be inadmissible. On the other hand, 
. b m. ae h m he seems disposed to think that the spectra ITI.4 1epresent a 
T Cassiopeice o17'2 .55 10N Jan. 19, M prese, perhaps the last before its total extinction, in the deve- 
U Cepher ... o 52'4 ..81 I6 N » 15,22 Im opment of each star, and that the passage from type III.a to 
sy 20,21 41 m | III d takes place suddenly or by a catastrophe, during which 
Algol 3 9 ..40 JIN... 4, 18, 259 m | the bright limes appear (‘Expedition Danoise,” pp. 22-25). 
6, 20, 23 48 m M. Pechulé seems, however, to consider this hypothesis doubt- 
V Tauri r 4456 17 21N, 5) I5 M | ful, and at length declares that the physical ré% of the stars 
¢ Geminorum ; 575... 20 44 N. » 19, 7 Om | IIIS is still quite a mystery. 

R Canis Majoris .. 7 14°5 1612S » IQ, 21 45 m A very simple explanation clears up at least part of this mys- 
» 21, I I m | tery. If the hypothesis which I, in full agreement with M. 
T Canis Minoris.. 7 27°38 . Ir 59N... 5, 19, AT | Vogel, have suggested be couect? the stars intermediate 
W Virginis.. 13 20'3 . 248S... „ 17, 3 OAL | between the ssni and third classes must necessarily be com- 
3 Libræ ii 14 550.. 8 485. » 18, 4 8 m | paratively iare, considering that this 1s only a tiansitory phase 
W Scorpii ... 16 5'2 .319 51S... yy 1%, AL | of their existence. The general spectroscopic obseivations of 
U Ophiuchi .. 17 10'9 120N.. 4, 15,17 47 m | M., Vogel affirm this fact, for amongst the numerous stars 
and at tervals of 20 8 examined by him there are only forty-eight whose spectra are 
B Lyre... 18 46°0 ..33 14 N. . Jan. 16, 6 o A | denoted by ILa!!! If.a!! or Ila! ut as the lines must 
R Lyre g 18 51°9 .. 43 48N » 16, M | be very distinctly visible in the spectia of the stars which are on 
T Vulpeculee 20 46°7 ... 27 50 N » 19,21 OAL | the point of passing fiom the second class to Class IIIa, we are 
Y Cygni 20 47°6 ... 34 IG N sı 16, 20 54 m obliged to acknowledge that almost all the stars of this category 
s $19, 20 47 m | within the zone examined by M. Vogel me among these forty- 
3 Cephe: 22 25'1.. 57 51N » 17; om | eight objects, At fust sight one might be disposed to seek these 
», 18,21 oA | stars among those whose spectia me designated by M. Vogel 
M sgnifies maximum ; s: mimmum. by II.a (III a), If a? ILa, and III a AT aj; ut a closer 





DUNER ON STARS WITH SPECTRA OF 
CLASS [f+ 


If. 


A SERIES of observations such as ours ought to add at least a 

httle to our knowledge of the development by which the spec- 
tra of stars pass from the second class to one of the two sections 
of the third, especially if these observations are combined with 
those made of the stars of the two finst classes generally, and of 
our sun 1n particular ; we might even draw conclusions as to the 
successive development of stars after they have already reached 
this class. He who sees trees in a forest in different stages of de- 
velopment, some old, some young, some decaying, can at once 
form an idea of the different stages undergone by each : it is just 
the same with the observer of the different classes of stellar 
spectra. 

The spectra of the first class are characterized by the almost 
total absence of all metallic lines excepting those of hydrogen. 
In spite of that, we cannot doubt for a moment the presence of 
metallic gases ın their atmospheres, for even in the spectrum of 
Vega we can faintly distinguish the principal rays of sodium, 
magnesium, and iron. But these gases are probably at such a high 
temperatare that their power of absorption is very slight. But 
as the star cools and the spectrum approaches the second class, 
the metallic lines become stronger bey more numerous, whilst, 
strange to say, the lines of hydrogen diminish. Thus the spec- 
trum becomes more and more like that of our sun in its actual 
state, and at length, as the metallic lines increase, 1t resembles 
that of Arcturus. 

Up to this stage of development it 1s unnecessary to consider 
the two divisions of the third class separately, but after this it 
becomes indispensable. 

In those spectra which at length become III.a, the change 
seems to operate as follows n account, probably, of the 
progressive cooling, the metallic lines, especially those of iron, 
magnesium, calcium, and sodium, become larger, and, besides 
these, numerous weak narrow lines are seen grouped together, 
generally in the neighbourhood of the stronger lines. t this 
stage it ıs often difficult, if not impossible, to decide, with spec- 
troscopes of small dispersion, whether one sees broad lines or 
real bands (oi flutings). This happens in the spectrum of 
Aldebaran, The faint lines go on accumulating, until they can- 
not be separated from one another and occupy broader spaces, 
and now the spectrum is easily seen to belong to Class II.a. 
At first the bands ın the red and orange are the only ones dis- 
tinctly visible ; but later the bands in the green-blue and in 
the blue become very strong and broad. 

While the development of the stars III.a was very well known 
before my researches, former observers have known no star 
with a spectrum intermediate between II @ and II.. Thus, 


1 Continued from p. 23%. 
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examınation shows that although it is not impossible that these 
spectia may be among these objects, they must be so rare that 
that is of no essential consequence as regards the question which 
occupies us. 

Amongst these stais there are none which attam the magni- 
tude 4'5, and only fourteen which surpass the magnitude 6'4. 
All the otheis are faint objects, and the ambiguous symbols show 
the difficulty M. Vogel found in recognizing with certainty the 
details in the spectra, and not that he could not decide with 
certainty to which of the two contiguous classes a spectrum of 
which he could easily perceive the details belongs. The correct- 
ness of this supposition is, however, proved by the circumstance 
that certain spectra are designated by [II.a(I11.4),or ILa? IIT 4. 
And none will believe that M., Vogel meant to imply that these 
spectra were in the act of passing from one section of the third 
class to the other. Besides, one of these stars 1s R Serpentis, 
whose spectrum when the star is at the maximum is one of the 
most strongly marked of III.a, according to M. Vogel’s earlier 
researches, and according to mine. But in his general spectro- 
scopic review M. Vogel examined it when its magnitude was 
only g'o, and therefore it was easy to doubt, on account of 
the excessive width of the bands, whether the spectrum might 
not be ILL.4 mstead of I.a. 

Consequently, although I think Iam :ight in admitting that 
most of these stars belong to the pure type Ila or Hla, 
I will nevertheless suppose that a third of them really 
have spectra intermediate betwéen II.a and II.a. Their 
number in M. Vogel’s catalogue is 120, and the third is 40, so 
we should have therefore between the Pole and ~ 25° declina- 
tion 160 spectra intermediate between II aand IIIa I found also 
by special observations that among the spectra designated by 
ILalt! ILa@li!and Ial a fourth part really belong to the 
intermediate type. Thus there would be in all 200 such spectra, 
a number evidently much too great, Then, the spectra III. being 
about fifty times raver, we should have at most four spectra 
intermediate between [I a and ITI,4, and if only stars ofa higher 
magnitude than 6o are reckoned, there would scarcely be one. 

Bat, if we consider the differences between the cira III a 
and III.4, we shall find that in reality we can scarcely expect to 
find any spectrum intermediate between II.a and IIL. As we 
have seen above, the spectra 11I.@ are formed by the exaggeration 
of the essential characteristics of the spectra II.a. There must 
then be a phase, especially if the star 1s not very bright, m which 
one cannot decide to which of the two classes the spectrum 
belongs. Thus in the spectia III. there are undoubtedly well- 
marked Fraunhofer lines—for instance, D, and the narrow band 8, 
which is probably nothing but the collection of strong lines in 
the neighbourhood of E, and the very narrow band 5 (A= 576u) 
which is almost like a broad line ; but all these details are only 
secondary. The essential characteuistics are the three nebulous, 
very broad flutings, which owe their origin to some carbon com- 
pound. If these bands are visible, the spectrum 1s called [ITA ; 
if they are not, it is called II a. The only forms mteimediate 
| between the spectra of the type of Aldebaran and the normal 
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type [II.d are thse ın which the bands are more or less faint, 
or even scaicely perceptible, In fact, I have proved not only 
that there ave spectra in which the principal bands, and especially 
band 6, me weak on account of the biightness of the stars, but I 
have found a spectrum which is scarcely a spectrum ILI 4 yet, 
but in which the characteristics of this class me undoubtedly 
present. 

‘This stai is DM. + 38° 3957 = 541 Birm. In its spectrum 
(Planchéd, Fig. 6) I have seen a rather broad and well-marked 
band, whose approximate wave-length is 5194, and the spectrum 
terminates abıuptly at 475. These wave-lengths are, within the 
limits of probable errors, the same as those of the less 1efrangible 
ends of bands 9 and 10 1m the spectra III.6. Once I thought 
I perceived a very faint trace of light beyond 4754, and in the 
best atmospheric conditions I caught a glimpse of faint traces of 
the bands 4 and 6. Unfortunately the sta: is only of the 
eighth magnitude, so that only few details of its tium 
can be seen with a telescope like oms. Nevertheless, what I 
did see seems to me of some unportance in explaming the 
development of a spectrum II.a into ITI.. 

If this spectrum be compared with those of other stars of the 
same or even of sa lower magnitude, such as 145 Schj. DM. 
+ 34° 56, DM. + 36° 3168, it is at once seen that in the former 
the piincipal bands are still in a very low stage of development, 
and if the bands had only been a little paler nothing unusual 
would have been seen in the spectrum under ordinary atmo- 
spheric conditions. The aspect of this sta. seems to prove what 


I said above, that there is, properly speaking, no intermediate | 


state between the specta ILa and ILLA, but that the passage 
from one to the other is alheady accomplished before the first 
traces have been perceived, 

But there 1s still one more circumstance deserving of attention, 
which may perhaps lead to the knowledge of other spectra which 
are still nearer to the critical point ; that 1s, the very strong ab- 
sorption of the more refrangible 1ays, which makes the whole 
spechum very short, and gives to the star itself its bight orange 
colour. We know that there are many stars of a deep colour 
and with short spectra, but otherwise not striking ; they ought to 
be examined from time to time with very poweiful microscopes, 
as pene these will be found, I believe, the new spectra 

There are other spectra, which, although they undoubtedly 
belong to Class ILI.4, have not, it appears, reached their full de- 
velopment. The least faint of these stars is that known as 
7 Schj. Before my researches, nothing had been published 
regarding this spectrum except this short remark of D’Arrest, 
‘‘Trregular spectrum, probably type IV.” ( Prertelyahrschrift der 
Astr Ges, ix. Jahrg. p. 255). This spectrum presents the charac- 
teristics of III.4 very pronounced ; only band 5 is invisible, and 
band 6 is so faint that at first sight the spectium has not the 
aspect characteristic of well-developed specta of this class. It 
is for this reason that D’Arrest would say nothing positive re- 
garding this star. Ifthe spectrum of 541 Bum. represents the 
fitst step in the passage of a star to Class III. 4, this star doubtless 
represents the second step. Band 6 ıs the least developed of 
the three principal ones. Although the spectium of this star is 
pretty bright, band 5 is not visible, whilst band 4 is well visible, 
and is also perceived in the spectium of 541 Biim. 

In the spectinm of 19 Piscium (Ff. 4 on the map), which is 
one of the most magnificent ın other respects, band 6 is still 
considerably fainter than the other two principal bands, whilst 
in that of 152 Schy. (Fig. 3) itis quite as pronounced as band 10, 
and almost as pronounced as “band 9. ‘This last spectrum ıs in 
an advanced stage of development ; but in spite of that, band 4 is 
not stronger than in the spectrum of 7 Schj., and rather fainter 
than that of 19 Piscium, The same relation is repeated in other 
spectra of this class, so that sometimes band 4 13 very visible in an 
otherwise less developed spectrum, but invisible in more strongly 
marked spectra, and in the spectra of bughter stars of this class 
thee are in the same way very faint bands, 7 and 8, But band 
4 is in itself very pale ; it ıs the deep sodium line which makes it 
iemarkable, and the bands 7 and 8 are probably only groups of 
Fraunhofer Imes. 

Tt is therefore very probable that the more or less easy visi- 
bility of these bands is no mdication as to the phase of develop- 
ment in which the star is, There is, on the contrary, reason to 
believe that the strengthening of these lines, and also of the other 
principal lines of the spectrum (except those of hydrogen, which 
grow fainter during the passage of a star to Class IIL) is a 
process of 1elatively small importance which goes on whilst 








the star still undoubtedly belongs to Class II.a ; and even when 
this 1s accomplished there is still nothing to show whether 
the star will become III 2 or III 4, unless perhaps in- those 
which tend towards Class III.a, the line, or rather group of lines, 
with wave-length 616. is very well marked, which seems not to 
take place in the spectra III.4. But in the stars which tend 
towards the latter class the violet rays are already very much 
absorbed, and the stars are therefore of a deep orange. 

If we pass on to consider the ulterior development of the star, 
it is evident that as it cools futher it at length 1eaches a 
temperatue at which the carbon which must be present m 
abundance, either in its atmosphere or under some form in its 
photospheie, can combine with hydrogen or some other element 
to give the so-called hydrocarbon spectrum. After that, the 
spectrum appears cut by a broad faint band with the wave-length 
516u, and by another still paler at 4734, and the parts of 
the spectrum beyond this are very faint. But gradually these 
two bands increase in intensity, and at the same time the band 
563u is perceived, at first very faintly, and gradually becoming 
stronger. At this stage the narrow band 576a is developed, 
and tually the three principal bands are nearly of iG oe intensity, 
and the spectrum shows all the characteristic details, It would 
be useless to attempt to discuss the moment at which the 
secondary bands in the red and orange make their appearance, 
as no facts on the subject are known. 

It is doubtless very remarkable that in the spectra ITI.4 no 
trace of the carbon band with the wave-length 618'74 is seen, 
which is so brilliant in Plilcker’s tubes containing hydrocarbon. 
This is, however, in perfect analogy with what ıs seen in the 
spectra of comets, which owe their appearance to the same 
carbon compound as the stellar spectra IIL, and there are 
analogies also for the other bands. Thus the band 563u is 
often very weak even in the bnght comets, and the band in the 

is always the strongest both in comets and stars. The 
and in the ble is sometimes pretty faint in cometary spectra, 
whilst in the stars it is only a little fainter than the band in the 
green ; but we must remember that it is situated in a very faint 
part in the spectra of the stars. It is therefore very possible 
that a little dimness should render the remaining light entirely 
imperceptible. In this perhaps there is no diversity between 
comets and these stars. The violet bands are very faint in 
Plucker's tubes, but strong in the flame of alcohol. A trace of 
them has been seen in the spectra of the brightest comets. In 
very brilliant, not too red stars III.4, there is also a violet zone, 
terminating at the wave-length 4304, of which there is a band 
at the position of the first and the second of these bands in the 
spectra of these stars, 

We will now on to consider the changes which take 
place in stars of Class III. after their spectra have completely 
developed. As the cooling goes on, they necessanly grow dim- 
mer and dimmer, and at length become extinct. Either the 
bands in their spectra must increase in width until at last the 
shinjng intervals disappear, or else, the bands keeping thei 
same width, the whole spectrum grows fainter. Certainly we 
see that there are stars whose bands are enormously broad, but 
none the breadth of whose bands surpasses that of the bright 
zones, 

I think, therefore, we can hardly accept the first hypothesis, 
but there are reasons which give very valuable support to the 
second, We know that the weakness of the light in the solai 

ots is, in the first place, caused by a general obscuration of 
the spectrum, and that the enlargement of the Fraunhofer lines 
has very little to do with it. Besides, I have examined, on 
different occasions, between the maximum and the mmimum, 
the spectra of several variable stars of Class III., and found 
that there was no widening of the bands sufficient to explain 
the weakening of the stars. ‘There is no doubt a remarkable 
analogy between the spectra of the sunspots and those of the 
stars of Class III., and one which we have no cause to be sw- 
prised at. For, on account of the relatively low temperatare 
of these stars, it is very probable that their surfaces are in great 
part covered with formations similar to our sunspots, and the 
absorption-bands found in their spectra are no argument against 
this analogy. They prove only that chemical compounds may 
be formed and maintained in the atmospheres of these stars, 
which is not possible injour sun, not even in the masses of 
relatively low temperature of which the spots consist. 

Before laying down my pen I must remark that the induction 
by which I arrived at these conclusions does not prove that the 
spectrum of each star commences with Class I. and finishes with 
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Class III. The development might just as well be in inverse 
order, though we have important reasons for believing it is 
not so, 

The astronomy of the future must decide between these two 
alternatives. My object in undertaking this work was to facili- 
tate this decision by giving as exact descriptions as possible of 
the spectra presented by the different stars of Class III. in the 
year 1880, 





THE ART OF COMPUTATION FOR THE 
PURPOSES OF SCIENCES 


Il. 


SOME few pioblems in astronomy and certain theoriesin pure 

mathematics 1equne more than seven figures to be calculated. 
In these cases a large arithmometer is generally the most con- 
venient. Ten-figure tables of logarithms may be obtained second- 
hand ; or the required logarithms must be calculated. 

The tables of Vlacq, re-edited by Vega in 1749, 1794, and 
1797 me somewhat difficult to obtain and cumbrous to use. 
The logarithms of numbers up to 101,000 are given to ten 
figures with first and second differences. Thus to find log 
10 542 482 375, from the table duectly 


log 10 542 = 0229 230 119 A, = 411 946 
198 a 3 482 375 
—————", 1647784 
log requied 0229 428 836 3 329 557 + 
8 239 + 
The tine log of 10 542 482 375 is 1 236 + 
022 942 883 626 562. 288 + 
20 ~ 


198 712 3 I subtracted. 
Ay = 40 


‘48048 m 49) = 4-992. 


In default of Vega, or if more places are required, the log- 
auithm must be calculated, and this is by no means sucha serious 
affair as one is led to think by the ordinary books on algebra. 
Iam much indebted in what follows to the article by Mr. J. W. 
L. Gleske: on logarithms in the new edition of the “‘ Encyclo- 
peedia Britannica,” to which Iiefer my readers for further par- 
ticulars in theory, restricting myself to practical details. 

The easiest way to calcnlate a table of logarithms absolutely 
de novo would be by the method of differences, with some 
mechanical assistance, such as the differenct-engine of Babbage 
or of Scheutz. It seems unlikely that larger tables will be 
calculated than those already in existence, since the cost increases 
with great 1apidity. Mr, Sang has, however, recently calculated 
mdependently the logarithms of numbers from 100000 to 
200000, where the ordinary tables are weakest. 

Briggs used at least two methods for the calculation of log- 
arithms which depended upon the extraction of a succession of 
roots. For stance, by taking the square root of 10 fifty-four 
tunes he found log 1°(0)81 278 191 493 to be *(0)o 555 111 512, 
Whence assuming that very small numbers vary as their log- 
mithms, log r°(o)r = 555 1x1 512/r- 278 191 493, or lo 
(opr = 0°43 429 448 = M, the modulus, And if x be small, 
log 1'(0) 5x = x x 0 43 429 448. To find log 2 he extracted 
the square 10ot of the tenth power, 1024/1000 forty-seven times, 
and found 1°(0)'®r 685 160 570, which multiplied by M gave 
‘(0)0 731 855 936. This multiphed by 2 gave log 1'024; 
adding 3 and dividing by 10 gives log 2, Another more simple 
method was to find a series of geometrical means between two 
numbers, such as 10 and 1, the logarithms of which are known. 
After taking 22 of these roots, log 5 is found to be 0°69897. 

It was soon found that logarithms could be more easily caleu- 
lated by the summation of various series, and many great 
mathematicians, such as Newton, Gregory, Halley, Cotes, 
exercised their ingenuity in discovering those most suitable for the 

urpose. 

Though for practical purposes the use of series has been 


* Continued from p, 239. 








almost superseded, three very simplé ones are@still occasionally 


useful :— 
log (1 a) = M (te -S4e- LE) 
2 3 4 5? 


which converges rapidly if x be small. M is 4 number depend- 
ing upon the system of logarithms adopted, and constant for 
each system, If M be 1, the system 1s called the Naperian, or 
natural one; andif M = 0'434 &c., the system is the common 
one, Unless otheiwise stated M will be assumed to be 1, or the 
logarithms will be natural ones. . 


Thus to calculate log rr = 1 tay omitting M :— 


I I I I I 
L E p a o i H a ioy e, 
I0 200 Bits 


0°1003 3534 — 0 0050 2517 = 0'0953 IOI. 


Suppose x be small, log (1 + x) = + Mx neatly. Thus if 
log 1°(0)%9 be 1equired to twenty decimals, it is 


“(0)!99 = 2 (9 X 10-19 


or the error caused by omitting this and all subsequent terms is 
only 4 in the twenty-first decimal place. Using common 
logaiithms the multiplication by M reduces the error by one- 
half. This result 1s of great importance in calculating logarithms 
by Flower’s method, since the factois which have to be dealt 
with aie only half the number of decimal places in the required 
logarithm, 


log I'l = 


H 


Writing L for æ m the above senes, we obtain— 
x 


E. I I 

gai ga T g E oe 
which converges rapidly when x 1s large, Various artifices may 
be used to render x laige, even when the number the logarithm 


of which 1s required is small. Thus, Prof. J. C. Adams has 
calculated (NATURE, vol. xxxv. p 381) log 2, log 3, log 5, log 7, 


i and M to 270 places of decimals. 





log (1 +x) - log x= Mi (2 z 
x 


Another very valuable series is— 


2 
log(ae.x) =log atom {—*_ 4 I-Z + 2oy 
glatr)=log atz zat+e* 3 oar) i 5\2a +r Tke: 


Thus, supposing log 219 known, to calculate log 2198 :— 


log 2198 = 7 6916 4 TE: : ; 
OF 219 7 6916 5682 2810 + afti xf) + &e 








"0036 4630 8113 4 _. 
4039 aa 0018 2315 40565 
Bo2\3 
log 2198 = 7°6593 0313 4962 ; 23) = 084039 
Using common logarithms, the thid term of the series 1s 


I 3 
< we (=) , that is less than 5 in the ninth place when 


I ia 
Z< oan Hence, with a table giving the logarithms of 100- roco 


to eight figures the third term may be neglected, or the required 


difference 13 + wae , or, writing log (a + x) - log a = y, 





2ay 
aM -y 

The given numbers may also be broken up into factors by the 
aid of such a table as Burkhard’s, which gives the factors of 
all numbeis up to 3,036,000. The logarithms of the factors 
may then be found from tables and added together. Of all 
tables for this pumpose, that of Wolfram is the most valuable ; 
it gives the natural loganthms to forty-eight places of aW num- 
beis up to 2200, and of all which are not easily divisible up to 
10,009, 

The multiplication by M to conveit into common logarithms 
is tedious, and it is frequently better to dispense with it in heavy 
calculations, If necessary, a table of the first ninety-nine mul- 
tiples of M should be prepared, and Oughtred’s short method of 
multiplication used. . 

If any of my readers desire to test themselves and their tables 
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by along but easy calculation, the amount of £r lud up at 
5 per cent. compound interest for a thousand years will be found 
not to differ very much from £1,546, 318,920,731,927,238,932. 
An answer of this soit 1s of course of no practical utility what- 
ever, but*it brings vividly before us an important point in political 
economy-—the accretion of wealth in the hands of corporations. 
It was computed that just before the Revolution move than half 
the soil of France was owned by the Church. Looking at this 
array of figures, and remembering that since the Church could 
never alienate its property all surplus income must be regarded 
as-at compound interest, we can only wonder that it was the half 
and not the whole 
The fist table for facilitating the computation of logarithms 

was one given by Long ‘Phil. Trans., 1724) of the decimal 

powers of 10 to nine figures. Thus, to find the number the 
ogarithm of which is 

*30103 = 10° x rol x ro 0S = ['99526231 X 1'00230523 

x 100006908 = 1'99999997, 01 2. 


This method is cumbrous, but it is perhaps one of the most 
simple for explaining the calculation of logarithms to beginners. 

A much moire convenient method has been well worked out 
by M. Namur, bat, unfortunately, only his twelve-figure table 
seems to be still ın print. The table contains the logarithms of 
numbers from 433300 to 434300 to twelve figures, and the 
numbers conesponding to logarithms from 637780 to 638860. 
By the ad of cettain factois which are tabulated with their 
complementary lozanithm3, any namber or logarithm can be 
reduced between these limits. 

Thus, to find log r— 


314 159 265 359 
94 247 779 607 7 


408 407 044 956 7 x 1'063 
24 504 422 698 0 
I 225 221 134 9 


434 136 688 799 6 


637 625 800 474 
206 


x 1°3 





log from table A = 1'000364 
4 
41 3 
24 
637 626 489 524 
973 466 735 477 
B86 056 647 693 


497 149 872 694 


The last method I shall mention is gene:ally known by the 
name of Weddle ; it was probably used by Briggs, and published 
by Flower in 1771. It consists in multiplying the given number 


complementary logs of 
1°3 and 1 063 


= log x. 


by a series of factors of the form 1 + 5 uati it is reduced to 


one, The complement of the sum of the logarithms of the 
factors ıs the 1equued logarithm. The logarithms of the factors 
are easily calculated by the first series ; they have been tabulated 
to about thirty places. 

Thus to find log 3550726 :— 





355026 x 2.. ae 3103 
Frete 11394 3 
710052 X 1'3 3342 4 
2130156 130 I 
39 

9230676 x 1'08 —_ 

738454 44973 7 

= 55026 complement. 
9969130 X 1'003 

29907 





9999037 x 1'00009 


Hence log 3550'26 = 3'55026, or we have a number which is 
expressed by the same figures as its logarithm, 

t is the present fashion, while depreciating our own country 
men, to extol all Germans in matters connected with education, 
and especially to award them the palm for patient plodding It 
will be some time before a German rivals Piof. Adams, and 
even then there is a height beyond. Of all monuments of cal- 
culation the value of m, or the number of times the circumfer- 








ence is longer than the diameter of a cicle, 1s most astounding. 
Archimedes found 1t to be 27, Wolf calculated it to 16 places, Van 


Ceulen to 35, Machin to 100, Beerens de Haan to 250, Richter 
to 500, But in 1853 Mr. Shanks thiew all these results into the 
shade, and excited the admnation even of De Morgan by calcu- 
lating + to 530 places, ‘‘throwing aside as an unnoticed chip 
the 219th power of 9” | Two printers’ errors were pointed out 
by Mr. John Morgan, which Mr. Shanks corrected fiom his 
manuscript, and in 1873 gave a new result to 707 places. 


Hence the value of x is known to within , an exactness 


3 x r0 
which ıs useless fron the inability of the human mind to com- 
prehend the figues which express it. 

Clerk Maxwell proposed, possibly in irony, to take the wave- 
length of a certain light as the universal unit of length. 
Choosing for this purpase about the middle of the violet, a mile 
would be expressed by 60000 x 63360 = 3 8 x 10° units neaily. 
Suppose that Sirius, the brightest star in our firmament, has an 
annual parallax of 4”, a quantity perceptible, but barely measu- 
able, by our best telescopes, the distance of the sun fiom Sirius 
is about 5 x 206,265 x 92,300,000 miles, or 3°5 x 10” units. 
Assume again that Kant’s fanciful conjecture 1s correct, and that 
the sun revolves round Sinus in a circle the length of which 1s 
expressed by 7 x 10% x m units, Make the still greater assump- 
tion that all our measures are correct, and our arithmetic as it 
ought to be, so that the only possible eror would be in the 
evaluation of w. The greatest possible eno: according to Mr. 

; ; 7x 10 I 
Shanks’s determination would be zx IoT or 43 «1088 
wave-length of violet light. Whatever metaphysicians may say, 
I think we have here reached, 1f not surpassed, the limits of the 
human understanding. SYDNEY Lupton. 


ofa 





SOCIETIES AND ACADEMIES. 
PARIS. 


Academy of Sciences, January 2.—M. Janssen, President, 
in the chaw.—On an objection made to the employment of 
electro-magnetic regulators 1n a system of synchronous time- 
pieces, by M. A. Cornu. This isa reply to M. Wolf’s recent 
communication, in which several objections were urged against 
the apparatus in question It is shown (1) that such a regulator 
does not necessarily tend to stop the system to which it is ap- 
plied; (2) that in any case the stoppage may be prevented 
without complication or expense ; and (3) that in a public time- 
disturbuting service the stoppage should not only not be pre- 
vented, but efforts should be made to bring ıt about whenever 
the synchronizing system gets out of order. The paper was 
followed by some further remarks on the pat of M. Wolf, who 
reiterated his objections, and treated M. Cornu’s third point as 
somewhat paradoxical —Remaiks on Pere Dechrevens's letter 
regarding the attificial reproduction of whirlwinds, by M. H. 
Faye. The author complains that, like other partisans of the 
prevailing ideas on the subject of tornadoes, typhoons, and 
cyclones, M. Dechevrens endeavouis to suit the facts to the ex- 
ploded theory of an ascending motion in the artificial reproduc- 
tion of these adiial phenomena,—On the meteorite which fell 
at Phi-Long, Cochin China, on September 22, 1887, by M. 
Daubrée. In supplement to M. Delauney’s communication of 
December 19, the author adds that this meteorite was an oligo- 
siderite of somewhat ordinary type, clo ely resembling those of 
Tabor (Bohemia), July 3, 1753 3 Weston (Connecticut), Decem- 
ber 14, 1807; Limerick, September 10, 1813; and Ohaba 
(Transylvania), October 10, 1817 —Remarks in connection with 
the presentation of the “ Annuaire du Bureau des Longitudes ” 
for 1888, the ‘‘ Connaissance des Temps” and the ‘‘ Extrait de 
la Connaissance des Temps” for 1889, by M. Faye. Amongst 
the fresh matter added to the “ Annuaire” this year are papers 
by M. Janssen on the age of the stars, by Admiral Mouchez on 
the progress of stellar photography, and by M. d’Abbadie on 
his recent expedition to the East ın order to determine the ele- 
ments of terrestrial magnetism in Egypt, Palestine, and Syna. 
—Observations of Olbers’ comet made at the Observatory of 
Nice (Gautier’s 0'38 m. equatorial), by M. Charlois, ese 
observations are for December 25, 26, and 27, after the comet 
was discovered on December 23, when the nucleus was of the 
tenth magnitude, surrounded by a bright nebulosity, and with 
tail fiom 20 to 25’in length.-On the total eclipse of the sun 
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observed on August 19, 1887, at Petrovsk, Government of 
Jaroslav, by M. G. M. Stangiewitch. Owing to the extremely 
unfavourable atmospheric conditions the observer was unable to 
carry out any important part of his programme. A chief result of 
his observations was the conclusion that the gloom prevailing 
during eclipses 1s all the deeper the less clouded is the sky and 
the flatter the ground, especially on the horizon. The sky 
being on this occasion almost completely overcast, he was able 
to read the title of a pamphlet punted on a red cover at a 
distance of 2 metres.—-On the variations of temperature of gases 
and, vapours which preserve the same quantity of heat under 
different tensions, by M. Ch. Antome. A simple means is 
proposed for avoiding the laborious calculations required to 


determine the values @ and @! in the formula y = 25 8 ~ @! 
deduced from V. Regnault's experiments on atmospheric air.— 
On the energy needed to create a magnetic field and to mag- 
netize iron, by M. Aimé Witz The researches here descuibed 
serve to veiify Lamont’s statement that the effect produced by 
a magnetic field on a magnet 1s greater when the force acts to 
diminish than it is when the force acts to increase the mag- 
netizing power.—-On the rapidity of transformation of meta- 
phosphonic acid, by M. Paul Sabatier Solutions of metaphos- 
phoric acid are transformed spontaneously with greater or less 
rapidity. Berzelius and Thomsen suppose that there 1s at first pro- 
duction of pyrophosphoric acid, which is afterwards changed to 
orthophosphoric acid. Others, with Graham, think that there 1s 
immediate formation of tribasic orthophosphoric acid, and the 
author's researches tend to show that this is normally the case 

It is also established that the rapidity of transformation is at 
each instant proportional to the mass of transformable substance 
present in the system.—On an alloy of titanium, silicium, and 
aluminium, by M. Lucien Lévy. Wohler indicated two alloys 
of these metals without giving their composition. The author 
here determines a simular alloy differing m some of its properties 
from those of Wobler. He has also determined its composition, 
as apparently a mixture of two isomorphous bodies crystallized 
together with formula TiAl, and SiAl, The same preparation 
with zinc or magnesium substituted for aluminium yielded no 
results.—On some derivatives of cinchonine, by MM. E. 
Jungfleisch and E. Léger. The authors were able some 
time ago to announce that the sulphate of cinchonine bein 

heated to 120° C. for forty-eight hours with a mixture in equa 
parts of sulphuric acid and water, the alkaloid changes to di- 
verse bases, of which they have isolated the six most abundant. 
Here they explain the process by which they have succeeded an 
separating the alkalies. —On the presence of diaphragms in the 
aeriferous ducts of roots, by M. C, Saunvageau. The transverse 
diaphragms intersecting the aeriferous ducts of vascular plants 
have hitherto been supposed’ to be confined to the middle iegion 
of the bark of their varioug members But the author has now 
determined their presence also in the root of at least one such 
aquatic plant, the Mydrocharts morsus-rane. 


BERLIN, 


Physiological Society, December 16, 1887.—-Prof. du Bois 
Reymond, President, in the chair.—Herr Meyer, from Hamburg, 
discussed the nature of ventriloquism, and combated the opinion, 
so widely spread among physiologists, that 1t consists ın speaking 
while inspiring, and without the cavity of the mouth acting m 
any way as a resonator; on the contrary, ventriloquists speak 
while expirmg, and do move their mouths. An extended seres 
of laryngoscopic observations on the speaker, who has practised 
ventriloquism for many years, has shown that n ventriloquizing 
the vocal opening of the larynx is shortened as it is when pro- 
ducing the falsetto, and that the soft palate is pressed back 
and that the uvula becomes invisible. Everybody who naturally 
possesses a high voice can easily leain to ventriloquze. One 
most important factor in the deception of the listeners is the 
contrast between the loud, full and metallic tone ın which the 
question is asked and the answer which immediately follows in a 
high and gentle falsetto. Sibilants and the high I should be as 
far as possible avoided. ‘The speaker then gave a senes of ex- 
tremely successful examples of, ventriloquism, which did not 
presuppose any particular training, and showed that it 1s never 
accompanied by any special action of the abdominal muscles. 
Prof. Gad has made some experiments on Herr Meyer, and by 
graphically recording the variations m pressure of the air, has 
shown that the curve obtained when a certaim sentence is spoken 
in the ordinary way ıs in all respects identical with the one 
which is described when the same sentence is spoken ventri- 








loquially. In the latter case the volume of air expired was con- 
siderably less than during normal speech ; ‘in obe particular case 
it amounted to only 900 c.c., whereas during normal speech the 
volume expired was 1300 c.c. Dr. Benda expressed his idea 
that when ventriloquizing the Eustachian tubes me open and the 
cavity of the tympanum, together with the tympanic membrane, are 
set into simultaneous vibration. He had not been able to detect 
any resonance of the tympanic membrane in Flerr Meyer ; but he 
believes that this explanation of the curiously veiled tones emitted 
1s not thereby invalidated, since they closely resemble the tones 
produced by speaking while yawning, in which case the 
Eustachian tubes are certainly open and the tympanic cavity acts 
as a resonator.~~Dr. Benda gave a further account of his re- 
searches on the development of spermatozoa, and 1eferred to 
several works which have been recently published and do not 
agree with the results obtained by himself. For his own part he 
could only confirm his earlier opinions by his later researches. 
In Marsupials he finds some resemblance to that which holds 
good in Sauropsida. In general it may be said that the very 
varying 1elationships observed in Mammaha between the parent- 
cell and the spermatozoa-cells which are connected with this may 
be looked at from one common point of view ; it 3s only neces- 
sary to adopt for animals the differentiation of the cells of 
pollen-grains, observed by botanists, into vegetative or nutritive, 
and into generative, from which the spermatozoa then arise. 
These vegetative and generative cells can be made out both in 


“the functioning and not yet active testes of embryos, the cells 


having extremely varying relations each to the other. 
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THE TRACHING OF ELEMENTARY 
CHEMISTRY. 


Elementary Chemistry. By M. M. Pattison Mur, M.A., 
Fellow and Prelector in Chemistry of Gonville and 
Caius College, and Charles Slater, M.A., M.B., 
formerly Scholar of Sa John’s College, Cambridge. 

Practical Chemistry: a Course of Laboratory Work, 
By M. M. Pattison Muir, M.A., and Douglas Carnegie, 
B.A., Demonstrator of Chemistry, and formerly Scholar 
of Gonville and Cais College. (Cambridge, at the 
University Press, 1887.) 


URING the past few years numerous expressions 
of dissatisfaction have been more or Jess openly 
uttered by members of the younger generation of English 
chemical teachers, and the opinion is gaining ground 
that instruction in the elements of the science can no 
longer be imparted entirely on the stereotyped lines of 
practice devised to suit the requirements of a bygone 
generation—of atime when a science of chemistry was 
but beginning to exist, and the conviction had not yet 
been acquired that the subject sf ultimately be 
reckoned as a necessary element of a I:beral education. 
Several of the objectors have advanced their criticisms to 
the constructive stage, thereby rendering great service to 
the cause ; nevertheless we believe it is the general opinion 
that, although each contains numerous good points, all 
the schemes hitherto advanced are in the main failures, 
and that it is impossible to accept any one as it stands 
The senior author of the works now under notice has 
been one of the most active objectors to the good old- 
fashioned style of teaching, and has told us in terms 
somewhat vague and general it is true, but none the less 
plainly, what we ought to do. Even chemists recognize, 
however, how comparatively easy it is to preach and yet 
how difficult to practice, and we have therefore patiently 
awaited the publication of details to guide us on the 
tortuous and narrow path to success. These details are 
now before us in the two books of which the titles are 
given at the head of this article; “they are intended to 
be used together,” say the authdrs, and “their object is 
to teach the elements of chemical acience.” What will be 
the verdict of, say, a jury of schoolmastets—by far the 
most competent judges on such a question—as regards 
the merits of the scheme put forward by Messrs. Muir, 
Carnegie and Slater? We venture to predict, and we 
trust, that ıt will be, “Impossible.” In order to justify 
this statement we shall proceed to specify our objections 
to the scheme, trusting that, by so doing, some service 
may be rendered to a cause in which so many are now 
deeply interested, and which is undoubtedly of the highest 
importance to the community on account of the inestim- 
able advantages to be derived from the teaching of the 
elements of experimental science, and especially of 
chemistry, in schools in a logical and systematic manner. 
The issue of two companion volumes has many 
advantages : indeed we believe that in the future it will 
be thought essential to separate the instructions to a 
student stating what is to be done from any description 
VOL. XXXVILW~—NO. 951. 








or discussion of observations or inferences to be deduced 
from results, in order, as far’as possible, to induce the 
habit of observing and of reasoning from observation ; in 
no other way probably ıs it possible to force the student 
to become’an independent observer and thinker, and to 
prevent the teaching of science from degenerating into 
mere cram, as is too frequently the case in schools. It 
appears to us, however, that in the earlier part of the 
“Practical Chemistry” Messrs. Muir and Carnegie do 
not sufficiently bear in mind their own intention, and that 
much of the matter would find a more fitting place in the 
companion volume. 

In the “Practical Chemistry,” we learn from the 
preface, “the aim has been to arrange a progressive course 
in which, as the experiments become more difficult, the 
reasoning becomes more close and accurate.” But 
surely, in a scientific work, the reasoning should through- 
out be “close and accurate: ” authors who make such a 
statement almost invrte suspicion, and it is to be feared 
that in this case such suspicion is unfortunately not 
entirely unwarranted ; the reasoning is indeed but rarely 
close, and not infrequently conspicuously absent. As a 
typical case, and as an illustration of the manner in 
which the expersments are usually set forth, Experiment 1, 
Chapter VI, p. 22, may be quoted :— 


“Place a small piece of sodium in alittle cage of wire- 
gauze attached to a glassrod. Fill a large test-tube with 
water and invert it m a small basin of water; hold the 
tube with one hand, and with the other bring the wire 
cage contaming the sodium under the water, so that the 
gas, which at once begins to bubble through the water, 
passes into the tube and collects there. When the tube 
is full of gas, cover the mouth with the thumb, invert the 
tube, and bring a lighted taper to the mouth; the gas 
takes fire, and burns with a pale, almost non-luminous 
flame—the gas is hydrogen. Evaporate the water in the 
basin to dryness; the white solid which remains is a 
compound of sodium, hydrogen, and oxygen; itis called 
sodium hydroxide, or caustic soda. (The composition of 
this compound cannot be proved at present.) By the 
interaction of sodium and water, hydrogen and a com- 

ound of sodium with hydrogen and oxygen have been 
ormed. Sodium isan element: z/¢/h1's ts taken as proved, 
it follows that the hydrogen evolved as gas in the fore- 
going experiment, and also the hydrogen and oxygen 
which combined with the sodium, must have formed part 
of the water at the beginning of the experiment. (Here we 
assume that the material of the vessel was not chemic- 
ally changed during the process.) Water therefore is a 
compound of hydrogen and oxygen.” 


What can be the educational value of an experiment 
thus described and discussed? That water therefore is 
a compound of hydrogen and oxygen only follows when 
a vanety of assumptions are made. The tendency of 
such teaching is entirely in the wrong direction: the 
habit of assuming that such and such is the case is one 
which it is all-important to counteract by experimental 
teaching, and practical chemistry will never be of value 
as a rigid mental discipline unless the student be led 
from the beginning to demand and obtain proof of each 
successive link in a chain of arguments. 

Again, the directions for Experiment 3, Chapter II., p. 7, 
are to heat copper in dried air, and to weigh the tube con- 
taining it before and after heating; the weight is found 
to increase, whence 1t follows that the metal has combined 
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with some other kind of matter, the most lıkely source of 
which 1s the air. We then read :-— 


“We must now make two assumpitons which can če, 
and have been, proved by accurate experiments. We 
shall assume (1) that the air is a mixture of at least two 
gases called oxygen and nitrogen; (2) that water is a 
compound of two gases, hydrogen and oxygen. If then 
hydrogen is brought into contact with a heated solid sub- 
stance and water is produced, it follows that oxygen 
must have been taken away from the heated solid by the 
hydrogen.” 

The student is therefore directed to heat the copper 
oxide previously obtained in a current of hydrogen, and 
finally to weigh the tube. The weight is the same 
as at the beginning of the series of experiments. 


. “You have therefore proved, on the basis of certain as- 
sumptions, that when copper is heated in air it combines 
with oxygen in the air to produce a new kind of matter 
called copper oxide ; and that the weight of the copper 
oxide thus produced is greater than that of the copper 
from which it has been produced. Sy experiments too 

` difficult to be performed at present tt can be proved that 
the difference between these weights is the weight of the 
oxygen which has combined with the copper.” 


The effect of such teaching must be that the mind ofa 
student with inborn intelligence, instead of having logic 
infused into 1t, will have become filled with profound con- 
tempt of chemical experiments; it is impossible that it 
should lead to the acquisition of precision of thought or 
judgment. Ina properly chosen series of experiments 
everything should be proved; no assumption should be 
necessary. 

“The arrangement of the course and the selection of 
the experiments are the outcome of the experience gained 
in teaching chemistry for many years” (preface). Having 
in mind the manifestos issued at various times by one of 
the authors, we naturally are led by this paragraph to 
expect an entirely original treatment of the subject. But, 
alas! we fear we may safely say that “ what is true is not 
new, and what is new 1s not true”! Thus, in Chapter IV., 
which bears the imposing heading, “ Conservation of 
Mass of Matter,” we no longer meet with the classical 
candle experiment, and we confess that we little regret 
its banishment; but what have we in its place? An ex- 
periment in which zinc is dissolved in diluted sulphuric 
acid, the hydrogen being retamed in a tube; and a 
second, in which marble is dissolved in acid, the carbon 
dioxide being prevented from escaping by potash solu- 
tion. We venture to think that neither experiment is 
calculated to impress the beginner, and that the only 
proper demonstration in this case ıs by some form of 
combustion experiment in which there is an apparent 
destruction of matter; but we hold that it 1s far better 
simply to lead the student to observe that in every case 
of apparent disappearance a new form or forms of mat- 
ter are produced, and to postpone any attempt to teach 
the law of the “conservation of matter” until a time 
when the results of the gigantic labours of men like Stas 
can be appreciated. Again, 1s a d/we crystalline solid 
obtained (Experiment 3, Chapter III), on dissolving 
copper in sulphuric acid and evaporating the liquid 
nearly, but not quite, to diyness—we presume in a water- 
bath, as directions have previously been given (p: 3) 
always to use a water-bath, unless otherwise directed. 








, 
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In Experiment 8, Chapter V., the studené is directed to 
electrolyze water containing a little sulphuric acid, and 
the accompanying cut represents a basin in which tubes 
are inserted over electrodes connected with /wé bunsen 
cells; in the figure the bunsens are 7/16 of an inch in 
diameter, the basin is r inch across at the base, and the 
liquid column 3/16 of an inch deep. Assuming the 
bunsens used to be 4 inches in diameter, the basin 
would be 7 inches across at the base, and the liquid 
1, inches deep; there would consequently be a fairly 
respectable quantity of water to*’electrolyze. Yet, at p. 7 
of the “ Elementary Chemistry” we read: “If the pro- 
cess is continued, the water will at last entirely disappear, 
and in place of it we shall have two colourless gases. 

This result of “experience gained in teaching chemistry 
for many years” is indeed remarkable; the store of 
energy in two bunsen cells is truly marvellous, and we 
had not previously realized how great is the capacity of 
tubes such as are figured. At p. 3 the direction is given to 
add sodium to water in a basin, and, when the sodium is 
all gone, to place the basin on a wafer-dath and evapor- 
ate until the water is wholly removed. A white haid 
lustreless solid called caustic soda is said to be obtained. 
Here, again, the authors’ experience 1s probably extra- 
ordinary. We are also under the impression that the 
student would be disappointed with the result of the 
experiment figured on p. 30 of the “ Elementary 
Chemistry.” 

Next, as to the arrangement of the course. What 
stnkes us most, and what we are least prepared to excuse, 
in the “ Practical Chemistry,” is the entire absence of any- 
thing approaching to a sysfemafic arrangement. Part I. 
consists of 102 pages, and the chapters bear the following 
headings: I. Chemical and physical change; IJ. Ele- 
ments and not-elements; III. Not-elements divided into 
mixtures and compounds; IV. Conservation of mass of 
matter; V. Methods of bringing about chemical changes ; 
VI. Chemical properties of water; VII. Classification of 
oxides; VIII. Acids and salts; IX. Classification of 
salts ; X. Alkalis, and alkaline hydroxides; XI. Reactions 
between acids and salts; XII-XV. Classification of ele- 
ments; XVI. Conditions which modify chemical change ; 
XVII. Oxidations and reductions; XVIII. Strong and 
weak acids. In Part II. (78 pages) the chapters are headed . 
I. Laws of chemical combination; II. Equivalent and 
combining weights ; IJI. Molecular and atomic weights ; 
IV. Dissociation; V. Reacting weights of compounds 
determined by chemical methods; VI. Chemical change; 
VII. Chemical classification. At the outset the authors 
are strictly conservative, and in the most orthodox manner 
possible in the first three chapters instruct the student to 
dabble with a variety of substances never heard of for 
the most part in ordinary life, and to this we most stren- 
uously object. We are convinced that the only way of 
beginning to teach chemistry, if the object be to cultivate 
the faculties of experimenting, observing and reasoning, 
is to deal with familiar objects and phenomena ; and that 
at the very outset, after as far as possible determining 
the properties of familiar objects by means of ordinary 
appliances, we ought to set our students to analyze. We 
hold that air and the phenomena of combustion should be 
first studied : the composition of air should be determined, 
and oxygen should be discovered by the student, This we 
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believe to be both historically and scientifically the correct 
method. The composition of water should next be quah- 
tatively ascertamned. It is a sine gud non that the experi- 
ments made with the object of solving such problems be 
throughout logically interrelated ; each experiment should 
be suggested by the experiment or experiments previously 
made, and should be made with the object ¢ither of 
verifying or extending the information previously gained. 
When a student is told to perform experiments selected 
by the teacher for no apparent reason and merely with 
the object of demonstrating some particular point, their 
value as a logical exercise is practically #//. In solving 
such problems as the composition of air and water, &c., 
the student insensibly realizes the distinctions which are 
to be drawn between mixtures, compounds and elements, 
and soon learns to appreciate the characteristic difference 
between chemical and so-called physical change ; but we 
hold it to be a positive advantage not to insist too strongly 
on the presumed difference now that it is becoming prob- 
able that many phenomena hitherto regarded as physical 
essentially depend on a change in molecular composi- 
tron. 

These remarks apply also to Chapter IV., already referred 
to, and to Chapter V. ; in this latter, the slain of previous 
chapters are rekilled. Chapter VI. is headed “ Chemical 
Properties of Water.” Experiment 1 was quoted above 
and appears to be intended to serve as proof of the com- 
position of water. Experiments 2-7 have nothing what- 
ever to do with water, but relate to the preparation 
and properties of hydrogen and oxygen. Experiment 8 
involves the examination of the residues from the pre- 
paration of hydrogen and oxygen. Then follows the 
oracular sentence; “ Water ıs a compound of hydrogen 
and oxygen; let us examine a few of its properties.” Ex- 
periment 9 therefore directs the student to add powdered 
copper sulphate crystals, potassium nitrate and tartar 
emetic to separate portions of water, and to take note 
that water acts on these as a solvent, inasmuch as their 
composition is not changed by 1t. Experiment ro con- 
sists in adding anhydrous copper sulphate, and also solid 
sulphur trioxide to water; in both cases, it is found 
that the water not only dissolves but acts upon the 
substances, Here the chapter ends : we question whether 
the most conscientious performance of the experiments 
will lead the student to acquire any clear conception of 
the “chemical properties of water” 

Thus far we have confined our remarks to the opening 
chapters, it being our opinion that these are all-important 
in a work which purports to teach the elements of 
chemistry. But there is much in the arrangement of the 
remainder of the book to which we venture altogether to 
take exception. Thus a fatal error of judgment has led 
the authors to postpone the experimental discussion of 
the laws of chemical combination and of equivalent and 
combining weights, as well as of molecular and atomic 
weights, to Part II., placing in advance of these all-im- 
portant subjects a variety of matters—among others a 
discussion of the properties of the various elements 
classified in groups in accordance with the periodic law— 
which cannot properly be considered without a faiily 
complete knowledge of the laws of chemical combination. 
It is obvious that the authors to some extent recognize 
their mistake, as the order is different in the companion 
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volume, the laws of chemical combination, and symbols 
and formule being discussed in Chapters V. and VI. 

The “Elementary Chemistry” contains a third part 
dealing with subjects which are only touched on in the 
companion volume ; this part is to be used in conjunction 
with portions of the “ Principles of Chemistry,” by one 
of the authors. Chapter I. of this part should have been 
included in Part I.; the remaining chapters ought never 
to have been introduced into an “Elementary Chemustry,” 
and are obviously only included because of the senior 
author's well-known tendency to worship physical con- 
stants. Thus Chapter II. is headed Dissociation, and 
directions are given for the performance of Lemoune’s 
experiments on the dissociation of hydrogen iodide, and 
of Horstmann’s on ammonium carbamate: the authors 
evidently to some extent foresee the probable result of 
making such experiments, as,1n summing up those on 
hydrogen iodide, they say: “The results of your experi- 
ments ought to show” that such and such is the case, 
How often would they? Chapter III. bears the title, 
“Relative Affinities of Acids,” and in it experiments ate 
described illustrating Thomsert’s and Ostwald’s methods ; 
the same subject is briefly referred to in Chapter XVIIL, 
Part I. The main objection to this chapter is that 
students of elementary chemistry are incapable of per- 
forming such experiments with sufficient accuracy. 
Moreover, it cannot yet be admitted that the conception 
introduced by Thomsen is warranted: until the part 
which the water plays is determined, neither Thomsen’s 
nor Ostwald’s results can be accepted as furnishing 
estimates of the relative affimities of acids for a given 
base. A similar remark applies to Menschutkin’s 
etherification experiments, the 1epetition of which is 
directed in Chapter IV.: the complete interpretation of 
these is yet to be given. 

Nothing is farther from our intention than the desire to 
disparage the study of so-called physical properties—on 
the contrary, we hold it to be of primary importance that 
a proportionate amount of attention should be devoted by 
students of chemistry to the physical side of their science ; 
but Jet them learn before all things to regard the pheno- 
mena from the true chemist’s point of view. Chemistry 
is to a large extent an art: a large number of relationships 
and peculiarities which are obvious to the skilled chemist 
will probably always elude mathematical treatment ; it 
appears, indeed, to be as impossible to give formal expres- 
sion to them by means of physical constants as it would 
be to define the work of a great painter after spectroscopic 
analysis in terms of wave-lengths. Especially have we 
felt this to be the case on reading through Ostwald’s 
invaluable work: it has frequently struck us that he has 
perhaps unduly forgotten his art as chemist in the exercise 
of his great technical skill in determining and setting 
forth physical constants, the result being a picture which 
fa'ls to satisfy. But it is not to be denied that chemists 
as a class have not yet acquired that belief in the power 
of physicists to help them forward which, with or without 
reason, is demanded of them; and this is not difficult 
to understand. The establishment of the doctrine of 
structure—the great achievement of modern chemistry—is 
the outcome solely of chemists’ labours ; ın this particular 
case, the study of physical properties has served to con- 
firm the conclusions of chemists, but there is nothing to 
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show that it could ever have led to them. And all recent 
attempts to directly apply the results of physical deter- 
minations have ‘proved most unfortunately barren of 
results: a striking example of this is afforded by the 
complete failure which appears to have attended Thom- 
sen’s attempt to deal with the vast mass of thermal data 
accumulated by his unwearied study of carbon com- 
pounds. Chemists have not as yet received much assist- 
ance from physicists: the determination of physical 
constants has served to give precision to chemical state- 
ments, but little else; and it is not probable that it will 
ever be otherwise. In fact, the attitude of the two classes 
of observers towards natural objects is different, and 
appears to be somewhat as follows. The physicists are 
much like a party engaged in the investigation of a strange 
nation: they walk through the streets of tts towns and 
most carefully observe how the houses are externally 
constructed and arranged, and study the traffic in the 
streets, but they do fnot enter the houses or take note of 
the mental peculiarities of the people. The chemists, 
however, enter the houses: they observe their internal 
structure, they determine the influence of this internal 
structure on the character and occupations of the inha- 
bitants, of whose mental peculianties they also en- 
deavour to gain clear conceptions. Those chemists who 
are satisfied to merely cross the threshalds without con- 
tinuing their studies and researches, and who therefore 
have much to learn before they can‘appreciate the labours 
of their more active and curious brethren, have no right 
to take upon themselves the functions of law-givers. 

Lastly, a few words regarding the illustrations. It will 
no doubt be said that these are only diagrammatic ; that 
students are to perform the experiments themselves and 
therefore will become acquainted with the actual appar- 
atus. But even diagrams should be drawn to scale: Figs- 
37, 38, and 43, are illustrations which show how frequently 
this ıs not the case: if such very wide-mouthed flasks 
were always used as are pictured in most of the diagrams 
a small fortune would be expended in corks. An elemen- 
tary work should be properly illustrated by drawings 
which fairly represent the actual apparatus, as such a 
book will necessarily fall into the hands of those who 
have no knowledge of apparatus, and therefore need 
guidance. 

From our remarks it will be gathered that we entirely 
disapprove of the “Practical Chemistry ” as a book for 
beginners: we do not recommend it even to more ad- 
vanced students. Teachers will no doubt be able to 
cull a few useful hints from it, although there 1s a striking 
absence of originality or novelty in all practical details. 

We have litle to say of the “Elementary Chemistry.” 
It is an infinitely better book than the companion volume, 
and a fairly advanced student will find in it much infor- 
mation of interest and -value not to be met with in any 
other current work of the kind. But it is not an ele- 
mentary chemistry in any proper sense of the term, and, 
as in the companion volume, the attempt 1s made to 
crowd far too much matter into the space at disposal. 

In expressing our opinion thus plainly, we have been 
guided by the desire to do something to stem the 
ever-flowing tide of so-called elementary text-books of 
chemistry; these are mainly the outcome of the existence 
in this country of a vast amount of pseudo-chemustry, 











and of little true chemistry, and the very existence of 
such books is doing an infinity of mischief in helping to 
perpetuate the evil. We believe that it would be of great 
advantage to chemical science to form an Association to 
prevent the further publication of elemenfary works other 
than such as had been carefully revised and approved of 
by a Publication Committee of the Association. The harm 
done by unsystematic and illogical teaching, and by vague 
experimenting, can never be repaired, and it is incumbent 
on an author to ponder the meanjng and effect of every 
word, line, and sentence of an elementary text-book, 

The authors of the “Elementary Chemistry ” say that 
the book does not profess to be a descriptive catalogue 
of chemical facts regarding the properties of the indi- 
vidual elements and compounds. But until a satisfactory 
practical elementary chemistry shall have been written, 
it is far better that students should gain simply an exact 
knowledge of chemical facts, and that in their practical 
work they should be guided by books which we all ac- 
knowledge to be sound, though we may think that they 
are far too restricted in range. Let each school purchase 
as many copies as possible of a grand old standard work 
such as Miller’s large “ Inorganic Chemistry,” full of honest 
common-sense and all but free from fads, and let this 
serve as the book of reference. A fair understanding of 
the broad principles which underlie the science may be 
gained from books such as Cooke’s “ New Chemistry, 
and Wuitz’s “Atomic Theory,” both master-works in 
their way. H. E. A. 





CHINESE CIVILIZATION. 
China: its So.tal, Political, and Religious Life. 
the French of G. Eug. Simon. 
Low and Co., 1887.) 


Le reader who takes up this volume, expecting to 
find it an ordinary popular sketch of Chinese life 
and manners, similar to dozens of others which have 
gone by and dozens which are doubtless yet to come, will 
be totally mistaken. For in place of a colourless account 
of China—if any account of that wonderful country with 
its marvellous civilzation could be written wholly devoid 
of colour,—and a jejune outline of the peculiarities of 
the Chinese, the reader will find here one of the most 
closely reasoned, original, and powerful defences of the 
Chinese social and polifical system that have ever been 
published in Europe. Writers of eminence, indeed, there 
have been who have selected some special peculiarity 
of Chinese religion, society, or politics, and have held it 
up to the West as worthy of imitation, and as a mark of 
profound wisdom ; but M. Simon defends Chinese polity 
and civilization all along the line. He lived in China as 
a French official in the critical years succeeding the war 
of 1861-62 ; he travelled widely, and he observed keenly. 
This volume was not written in the first flush of pleasure 
and surprise at the strange and wonderful things he saw 
about him ; he returned home, and has had ample time to 
correct first impressions, to review conclusions formed on 
the spot by the light of subsequent experience and know- 
ledge, and years afterwards he is able to tell to the West 
that, as of old, the wise men still come from the East, 
and that the highest product of the human mind is to 
be found in the civihzation of China. The most civilized 
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State is that “in which on a given area the largest 
possible number of human beings are able to pro- 
cure and distnbute most equally amongst themselves 
the most wel-bemg, liberty, justice, and security.” 
Measured by this standard, China 1s pronounced to be the 
most highly civilized country ın the world, and the 
Chinese have this peculiarity—that, while modern nations 
are only the collateral successors of those of antiquity, 
China is the direct heir of the generations which created 
it. “Its history show the phenomena of heredity in 
regular succession, neither modified nor obstructed by 
change of medium, with the evolution of events and ideas 
—an evolution as regular as that of hving beings, freely 
proceeding unshaken and untroubled by any exterior 
influence, by which its direction might have been altered 
or its development retarded ; and it is here, I repeat, that 
we find the deep and original interest of China, and 
perhaps also the secret of her extraordinary longevity.” 
The book ıs a study of the progress and organization, in 
short of the civilization, attained by humanity under such 
conditions of hberty and development. The student in 
this case is full of love of his subject, and this no doubt 1s 
a great advantage, although it has its disadvantages also. 
M. Simon tells us of a land flowing with milk and honey, 
moral as well as material. Nothing that he has seen 1s 
ınharmonious or out of place; everything is for the best, 
and has had the best effects. Chinese civilization is not 
a dead, rotten branch, as it 1s usually represented to be, 
but a living active power for good ; in fact, “ nowhere in 
the world is there such proof of force and vitality” as in 
the Chinese character and in Chinese civilization. 

The book is divided into five parts : (1) the family ; (2) 
labour ; (3) the State; (4) the Government; (5) the 
OQuang-ming-tse family, in which he gives the history of 
the life, labours, and pleasures of a family with which he 
got acquainted in his travels, besides illustrating by a 
concrete instance how Chinese polity and admunistiation 
work out in an individual case. With regard to the family, 
he says that it is at the hearth that the government of the 
country is carried on. The family has the power of 
passing judgment on any of its members for an offence, 
and can sentence the delinquent to whipping, exude, and 
excommunication. From the decision of the domestic 
tribunal an appeal is permitted to the ordinary courts of 
justice, but it is unusual for such,an appeal to be made. 
Such is the respect paid by the Chinese to their traditions 
that there are few who do not submit at once to the 
sentence passed on them by their family. No punish- 
ment inflicted on a Chinaman can be more terrible than 
exclusion from the family. Socially he becomes an 
outcast, and, driven from the shelter of his ancestral 
home, and the protection of the spirits of his ancestors, 
he wanders in search of employment over the world, and 
it is the thousands of these abandoned ones who flood 
the American labour-markets. In the family, ancestral 
worship is cultivated, and is one of the strongest incen- 
tives to labour and progress: each member looks on 
himself as the guardian of posterity, toiling for their 
benefit, and satisfying the ancestors who watch over the 
family home. Each family rehgiously preserves the 
records of its ancestors, their lives and acts; and to the 
assembled members these records are read by the head 
of the house at regular intervals. At each meeting one 








biography is read, then the next, and so on in order, til] 
the last of the series is finished, when a commence- 
ment is again made with the first. With regard to these 
family records, M. Stmon sees no more noble sign of 
the honesty and independence of the Chinese than the 
fact that, when any question is in dispute, an entry in 
one of these sacred family books refeirıng to the dispute 
is looked on by the authorities as decisive. To be able 
to make the entries in this book, and to read it to his 
family, should he ever become its head, every Chinaman 1s 
taught to 1ead and write; of this, in connection with 
education, we shall speak later on, Property is collective 
and individual; and the living holders look on them- 
selves as the trustees of posterity. The fee-simple 
belongs to the community, except in a few fast-diminish- 
ing cases, where small portions of land are owned by 
each family, and are considered inalienable ; and he who 
dares to introduce a stranger into this patrimonial land 
commits sacrilege, and becomes an outcast. China has 
been described as a despotic monarchy, but there is 
perfect liberty to all. Religions of all kinds are tolerated 
and are never interfered with except for political purposes 
All pubhc meetings and expressions of public opinion are 
freely permitted. To prove this, M. Simon says that in 1863 
he made in one province a collection of proclamations of 
great virulence, denouncing the Emperor for agreeing to the 
treaty with the Europeans after the sack of the Summer 
Palace and the burning of the great hbrary, and they are 
very numerous: noné of the mandarins, he adds, dared to 
prosecute their authors. Taxation is very light—not one- 
hundredth part of what it ıs in France. With regard to 
legislation, the Academy of Sciences at Pekin is the only 
legislative power. If any official thinks that a custom, 
generally observed in his province, might with advantage 
be used over the whole country, he sends an account of 
1t to this body, which examines it, and, if it thinks the 
custom useful, orders it to be tried in the other provinces ; 
if successful there, it is finally adopted, inscribed in the 
code, and becomes law. Though M. Simon reserves a 
more extensive account of education in China for another 
work, it is easy to gather his views from the present book. 
The Government gives full lsberty to all to open schools. 
The children are well taught, and there is scarcely a 
Chinaman who ts not able to read, write, add up accounts, 
and draw. The foundation of the education is laid in 
the family. From their, earliest years, children are 
taught their duties and their rights. They are taught 
respect for others, and hence respect for themselves. 
Obedience to usages, humanity, justice, and right feeling 
—these are the foundations of their education. Besides 
the famuy education there are two kinds of public 
instruction,—primary and supenor. Primary education 
is given in the institutions attached to the family temples, 
where there are such, or in private schools, which any- 
one is at liberty to open. The education of every child 
is provided for, apart from Governmental aid, the rich 
paying for their poorer brethren. Inasmuch as each 
Chinese sign conveys an idea, the child that is taught to 
write the Chinese characters learns not only words, but 
ideas, and he is forced to explain and comment on these 
to his teachers. And it is to this fact, in addition to the 
influences of family councils and family readings, with 
the profuse inscriptions in every public place, that M. 
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Simon ascribes the amazing intelligence and precocity of 
Chinese children. With regard to higher education, it is 
open toall. The Government give barely the necessary 
expenses ; the rest is contributed by private donors and by 
the students themselves, of whom there is always an 
abundance. The directing staff is paid by Government, 
the teaching staff by the students, Those who wish to 
enter the public seivice are trained and examined at the 
Hanlin College or University of Pekin. All appoint- 
ments are given to the graduates according to their 
degrees ; the higher the degree the more honourable and 
lucrative the post. The graduate takes precedence of all 
minor officials, and ranks with a minister or viceroy, 
whose post he frequently fills when be has had a little 
experience in public life. He has rooms allotted to him 
in the palatial universities. For these degrees the com- 
petition is very severe. All the professions stand on an 
equal footing, except those of teaching and letters, In 
no country is the man of letters of such influence as in 
China, Old age alone makes others as worthy of respect 
ashe. Whenever M.Simon found the Chinese distrustful 
or indifferent to him, he always humoured this opinion of 
their value of learned men, by seeking out the most 
learned man in the place and paying his respects to him. 
The tutor retains a life-long power over his pupil, and 
frequently the people, when they have had some cause of 
complaint against an official, have sent long distances to 
bring his tutor to expostulate with him. The great goal of 
the literary man is to obtain a public post, such posts being 
held in high esteem in China. There are few vacancies, 
however, and the vast majority of candidates being un- 
successful become tutors, public writers, &c.; others 
turn their talents to commerce and agriculture, and so 
elevate the educational standard of the industrial classes, 
Labour is so honourable that handicraftsmen rank as 
high in public estimation as lawyers and doctors. 

M. Simon sums up his views of Chinese civilization, of 
which a few examples have been given here, by stating that 
the fact which always seemed to him the most wonderful 
“was the progressive substitution of individual for col- 


lective action in all the works of civiliza ion, from the | 


simplest to the most complex, from mental to material. 
The individual freed from the slavery of collectivity, 
independent, and free in unity, thanks to that unity, is 
the salient fact apparent from the study of the relations 
between the people and the Government in China, and 
appears to me to justify the theones prevalent there.” 
Very few readers who possess a personal acquaintance 
with China and the Chinese will be found to agree with 
all of M. Simon’s statements of fact, or with all of his 
conclusions from them. But he has nevertheless pro- 
duced a book which deserves to be carefully studied, and 
which will strike the mind by the originality of its pro- 
postions and the skill and ingenuity with which they are 
defended. In these days, when the Chinese are treated 
amongst many highly civilized communities in different 
parts of the globe with loathing and scorn, and wben 
elective Legislatures do not hesitate to speak of members 
of the Chinese race as hostes htunani generts, it is perhaps 
well to be reminded, as M. Stmon forcibly reminds us, 
that this race has solved, apparently with success, some of 
the social and political problems before which Western 
statesmen and philosophers stand helpless. 
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THE METHOD OF CREATION. 


The Creator, and what we may know of the M&thod of 
Creation, The Fernley Lecture of 1887. By W. H. 
Dalinger, LL.D., F.R.S. (London: T. Woolmer, 


1887.) 

JT 1s not the province of this journal to deal with theo- 

logical questions; at the same time, the one dis- 
cussed in this volume is in such close relation with 
science, and of such universal intérest, that a brief sketch 
of Dr. Dallinger’s argument may be permitted. He deals 
with a question which takes precedence of those sunder- 
ing Churches,—one which may briefly be stated thus. 
Have the recent advances in physical and biological 
science placed the Theist in an unreasonable position ? 
Obviously this is a fundamental question. If the answer 
be in the affirmative, all investigations into the minutize 
of theology are less than the shadows of a shade. 

Dr. Dallinger commences by pointing out the necessary 
limits of scientific inquiry. On this he insists, not in any 
hostile spirit, but only because it is so often forgotten. 
“The researches of science are physical. The observable 
finite contents of space and time are the subjects of its 
analysis. Existence, not the cause of existence; suc- 
cession, not the reason of succession ; method, not the 
origin of method, are the subjects of physical research. A 
primordial cause cannot be the subject of experiment nor 
the object of demonstration. It must for ever transcend 
the most delicate physical reaction, the profoundest 
analysis, and the last link in the keenest logic. Absolute 
knowledge concerning it can only be the prerogative of 
itself.” 

This, of course, is a position which many so-called 
Agnostics would frankly accept. But in working out the 
argument the author indicates that a more definite creed 
is attainable. Commencing with the physical universe, 
he shows that whatever discoveries have been made, 
whatever simplifications introduced into the so-called 
laws of which it is the result, the physicist is at last 
arrested by two mysteries—matter and force. But what 
are these, “the alpha and omega of existence” as some 
would call them? They are two names, and nothing 
more. We deal with the properties or qualities of matter, 
with the consequences of force, but we are no nearer to 
knowing the one or theother. In addition to these, how- 
ever, many hard-headed thinkers assert “the existence 
of athird thing in the universe—to wit, consciousness.” 
Now we may juggle as we please with these terms, we 
may construct on them elaborate systems explanatory of 
the universe ; but beyond laws either mechanical or vital 
there lies inevitably, however we may try to smother it 
by words, the idea of causation ; and from this idea that 
of “volition” cannot be separated. We are, as the 
author shows in an elaborate argument, reduced at last to 
this alternative: “either chance or mental purpose gave 
primal origin to all that is.” The former he shows is 
almost inexpressibly improbable: most men will not 
hesitate to accept the latter. 

Considerable space is next devoted to a discussion of 


“Mr. Herbert Spencers view that “from matter in motion, 


and nothing else, the whole universe is supposed to arise; 
life emerges; and mind in its most transcendent forms 
comes forth.” In this discussion we are again confronted 
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with an alternative: either the primordial matter was in 
a state of homogeneity, and so “infinitely incapable of 
change,” or the homogeneity was disturbed by some ex- 
ternal force. But an outside influence is not in the 
philosophic system. “The admission of inability to 
evolve the universe without it is an admission that the 
mechanical philosophy fails at the outset. Nor can it 
serve the emergency to invoke ‘force? A Divine origin 
of the universe is usually rejected, because the Divinity 
eludes the methods of Science. But we cannot supplant 

-the Divinity by enthroning force. Science can tell us 
what force does, but it can no more find out what force /s 
than what an infinite mind is. Force is an irresistible 
mental inference from matter in motion, but its ultimate 
nature is defiantly beyond the reach of science.” 

The phenomena of life, as exhibited in one of the lower 
and more minute organisms, are then considered, These 
are “free and self-originating action”; multiplication ; 
and cyclic change in each new organism. Tiny and 
humble in organization as these creatures are, they differ 
vastly from chemical compounds of any kind. The force 
which animates them differs widely from any mode of 
force which we call physical. So far as we at present 
know, the break between “life and not life” 1s abrupt. 
Hence, whether or not in the remote past the transition 
from the one to the other may have been what we should 
call continuous, our present knowledge offers no ex- 
planation of it, and the fact is a stumbling-block in the 
way of a purely mechanical philosophy. 

The remainder of the essay is chiefly devoted to a dis- 
cussion of the theological aspect of the theory of evolu- 
lution. 
his audience, need not be further mentioned in these 
pages. It will be enough to say that, as ıs now generally 
admitted by the more intelligent among theologians, he 
maintains that there is no necessary antagonism between 
their beliefs and scientific theories. 

As might be expected from him, Dr. Dallinger is tem- 
perate in expression and eloquent in language. Some 
readers perhaps would have preferred a httle more con- 
ciseness in style and statement, but 1t must be borne in 
mind that the discourse was delivered as a lecture to a 
non-scientific audience, who required leading gradually, 
or even alluring, into unfamiliar paths of thought. Among 
such persons the book cannot fail to do excellent work in 
allaying needless fear and silencing ignorant clamour ; 
among opponents it will serve to show that the Theist’s 
position 1s more defensible than they suppose, and that, 
in their own, unsuspected difficulties lurk beside the 
seemingly easy path of a euphonious terminology. 


OUR BOOK SHELF. 


The Harpur Euclid. Book I. By E. M. Langley and 
W. S. Philips. (Rivingtons, 1888.) 


THE editors are mathematical masters of two Bedford 
schools under the Harpur Trust; hence the title. For 
the work itself the title-page further informs us that it is 
an edition of Euclid's “ Elements” revised in accordance 
with the Repoits of the Cambridge Board of Mathematical 
Studies, and the Oxford Board of the Faculty of Natural 
Science. Extracts from these Reports are given in a 
prefatory note: this is the only part of the work which 1s 
not strictly adapted for the use of school-boys. 


This, as designed for the non-scientific part of ; 


We began our task with no special Itking for it, but 
had not proceeded far when we found that there were 
new adornments which rendered our perusal of the 
familiar lines very agreeable, We read on through 102 
out of the 120 pages without break, and then ceased, as 
we had come to some matters waich required more careful 
examination. The editors have kept to the usual sequence, 
but in many cases have replaced the Simsonian demonstra- 
tions by easier ones, and have discarded much of the 
superfluous matter which has led anti-Euclidians to 
inveigh so strongly against the “ Elements.” 

We are glad to see that exercises come in right from 
the outset; these all seem to have been most carefully 
selected, and are such as a fairly intelligent boy ought to 
be able to solve from the previous propositions. We refer 
here to the examples in the body of the book. Frequent 
reference is made to that excellent, though pore hardly 
sufficiently appreciated, little book of Prof. Henrici, 
“Congruent Figures,” and to the “Syllabus” of the 
Association for the Improvement of Geometrical Teach- 
ing. At the end, as akind of appendix, are some judicious 
sections on properties of triangles, on quadniaterals, on 
loci, on solving geometrical problems—(1) method of 
intersection of loci ; (2) method of intersection of sets ; 
(3) method of analysis and synthesis. Considerable pains 
has been bestowed on the airangement of the text, the 
selection of the various types, and the drawing of the 
figures; in fact, the lttle book 1s the beau-ideal of a 
Euchd for boys. We wish we had had such a book in 
the “auld lang syne,” and then our first perusal would 
not have been so painful. It is the authors’ intention to 
bring out the successive books in hke form We wish 
, them hke success, and trust that their venture will find a 

welcome in many a school. 


A Course of Quant tative Analysis for Students. By 
; ‘W.N, Hartley, F.R.S. (London: Macmillan and Co., 

1887.) i 
AFLER the almost infinite number of books, mostly small, 
I “and mosdy to meet certain requirements of our own 
students” on qualitative analysis, it 1s a relief to meet 
with a small book for students-~beginners~—on quantita- 
tive analysis, written evidently for beginners, and in a 
manner to 1eally lead them up from quahtative notions, 
not by one great bound, but by good sober practice and 
order, to the appreciation of the care and exactitude, and 
‘most important still, the “criticising” state of mind 
necessary to make a real analytical chemist 

As the author says in his preface: ‘To be a good 
analyst does not necessitate a profound knowledge of 
chemistry ;” but any student who has worked at all 
well through this little book will have a good platform of 

knowledge undcr him, and be in a position to enlarge his 
' knowledge with infinitely gieater ease, and that very 
necessary regard for accuracy which is not possible to a 
student who has not done any quantitative work. 

The author begins in a sensible manner by giving the 
metric weights and measures, with English equivalents, 
and then the dimensions of various laboratory apparatus, 
beakers, &c., and all this is very useful. In the introduc- 
tion, manipulation and reagents are dealt with. The author 
might have added the use of folded or plaited filters. 
It 1s quite as safe and accurate to use them for quantitative 
purposes as to employ a pump. : 

Before proceeding to simple estimations of constituents 
, of salts, &c , we have about twenty pages of introductory 
examples devised with the intention of enabling students 
to realize the meaning of the atomic and equivalent 
weights of elements; which they do not always do when put 
on to determinations without any introduction. Thisis the 
most useful and original part of the book. The following 
exercises, “simple estimations,” are fairly in order of 
difficulty. The middle portion of the book is on volu- 
metric analysis. It 1s short but workable, and is followed 
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by a good section on analysis of silicates and some 
technical products. The book does not attempt to cover 
all the field of analysis, but what 1s done will be found 
really useful by a beginner or a junior student. 

W. R. H. 





LETTERS TO THE EDITOR. 


[Tke Editor does not hold himself respontble Jor opinions 

creea by his correspondents. either can he under- 

e to return, or to correspond with the writers of, 
rejected manuscripts, No notice ts taken of anonymous 
communications. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible. The pressure on his space 
is so great that st ws impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts. 


‘CA Conspiracy of Silence.” 


THE Duke of Argyll can scarcely ke congiatulated upon his 
latest discovery of a new ground of attack upon geologists. In 
the year 1862 a very eminent physicist, whose loss we all so 
deeply deplore, made the somewhat rash suggestion that flint 
implements are found deep down in the drift, owing to thei 
high density as compared with that of the matnx in which they 
are inclose Seeing that the material in which the implements 
ate found is usually a _/fs-giavel, everyone acquamted with the 
subject saw that the suggestion was, to say the least, a somewhat 
unfortunate one, and Prof. P. G. Tait, ın seeking for an oppor- 
tunity to sneer at ‘advanced geologists,” was scarcely hind to 
the memory of a deceased friend in 1escuing such a suggestion’ 
from oblivion. But to the Duke of Argyll, the finding of a new 
basis from which to attack geologists seems to have been a 
chance which he could not afford to let ship. 

The Duke of Aigyli now asks when we aie going to begin to 
discuss his magazine-wticle upon coral reefs. I ieply that in 
the article m question there 1s not a single new fact or fresh 
argument—nothing which has not been already biought forward. 
by Mr. Murray himself, or by Dr Archibald Geikie, and met 
by Prof. Dana in a singulaily exhaustive memoir well known to 
all geolo ts. The subject has, moieover, been tieated at 
considerable length by Profs. Prestwich, Green, James Gerkie, 
De Lapparent, and others. Surely no exception can be taken 
either to the emmence of the authorities who have written on the 
subject, to the length to which their notices have extended, or 
to the prominence of the journals or treatises in which these dis- 
cussions have appeared. Ifit be said that the general scientific 
public have not had the matter fully laid before them, ıt 1s only 
necessary ın 1eply to call attention to the pages of NATURE, 1n 
which a succession of articles dealing with the subject will be 
found. 


The Duke of Aigyll says that he has poate d to retract.” 
Here I regret to have distinctly to join issue with him. He has 
asserted that scientific men have refrained fiom discussing a 


paiticular theory, and that ın taking this comse they have been 
actuated by the worst of motives—a fear of the tiuth; he has 
charged the Geological Society with refusing ın the spring of 
1885, through its then President, to accept a certain paper from 
the same cause ; and now he adopts and gives fresh currency to 
an equally offensive charge of a similar kind. 

These chaiges have, each and all of them, been shown to be 
absolutely destitute of foundation. The Duke of Argyll must judge 
for himself if the principle of noblesse oblige should not lead him, 
not only to retract the charges, but also to apologize for having 
made them. But his Grace may rest assured that, until he does 
so, the grounds for the deep indignation at his conduct, which is 
so strongly felt both at home and abroad, will still remain. 

JOHN W. Jupp. 





On the Constant P in Observations of Terrestrial 
Magnetism. 


I REGRET that Piof. Rucker should have largely misunderstood 
my last letter. I have not raised the question of fallible obser- 
vations at all. Referring to the correspondence on pages 127~8 
of the present volume of NATURE, my principal contention was 
and is that the uidinarily accepted formula for P differs by terms 
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of the second and higher ordeis from Gauss’s theory, and that that 
difference necessarily persists in any rigorous expansion of the 
formula. By the ordinarily accepted formula for P I mefn Piof. 
Rucker’s formula (a) ; and by Gauss’s theory I mean my formule 
(1), (2),.and (3). From two observations of /(%), made respec- 
tively at the distances r andr, the L of Gauss’s theory might be 
found by a direct solution of equations (1) and (2); but instead 
of that, it is customary to find L from equations (7) and (8) by 
substituting in them the value of P, computed though equation 
(a). To render the latter procedure rigorous, P should be used 
in (7), and P, m (8). Equation (11) shows that P and P, differ 
by iquantities of the second and higher orders, and as the 
ordinarily accepted value of P, lies between P and P}, ut neces- 
sanly differs from one orjboth of these quantities, and there- 
Tore from Gauss’s theory, by terms of the second and ‚higher 
orders. 

While fieely admitting the justice of Prof. Ruicker’s criticism 
upon my arbitrary assumption that Py) = 4 (P + P,), I cannot 
assent to the process by which he has deduced equation (y). 
Equations (7) and (3) show that we may have either one L and 
two P’s, or two L’s and one P In the latte: case these 
equations become— 

MU = A(t — Por?) 2... (15) 
LY = AI - Poy). we. (18) 


and P, must be determined so as to make L’ and L” as nearly, 
as possible identical with L. To that end we must have 
2L = L’ + L”, and then, from the difference between (7) + (8) 
and (15) + (16) 





a 3 
P= eG) eT ep 
o= B(A Aapa FA 


Expandıng to terms of the second order 


py = BASAD( 4 r G) (48) 


rite 


- + (17) 





Whence, by equation (13) 








P, = ns (= A — log ña) 
ren M 
rir flog A — log A, \' 
ars a Mi een) 


This result agrees bette: with equation (14) than with equation 
y). Wat. HARKNESS. 
Washington, D.C., December 30, 1887. 





I ax afraid that the new method of calculating P, adopted 
by Prof. Harkness is not less arbitrary than that which he 
previously employed He says that ‘‘P, must be determined 
so as to make L’ and L” as nearly as possible identical with L.” 
If the object 1s only to deduce a correct value of L by combining 
equations (15) and (16), this condition 1s certainly not necessary. 
For if we substitute from (17) in (15) and (16), and take the 
mean of the values of I’ and L”, we get by avery roundabout 
process the same value of P; as we should have obtained without 
using P, at all. But we should have reached the same final 
result if we had stated with the assumption that 


(neml anl tal”, 


where n and mare any numbers whatever. By properly choosing 
sz and m we could deduce the correct value of L with any assigned 
value of Py. It appears to me that the equation 2L = L’ + IL” 
1s based upon the tacit assumption that L’ and L” are to be com- 
bined ın accordance with the rules applied to fallible measures, 
and cannot otherwise be Justified if the only object 13 the correct 
deduction of L fiom (15) and (16). 

Lf, however, Py is introduced to enable ug to calculate 
another approximate value of L by observing (say) A, at some 
other distance, rs, the best value to select will depend on circum- 
stances. If r, is nearly = r we shall get the best result by 
writing P, = P and so on, so that the equation 2L = L’ + L” is 
again arbitrary. 

I am quite in agieement with Prof. Harkness as to the fact 
that if we start from the basis of equations (1) and (2) a small 
theoretical error ıs introduced by substituting Po for P and P,. 
Indeed I think this step can only be justified by our knowledge 
that the inaccuracy thus caused 1s less than the error of experi- 
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ment. It 1s thas impossible to discuss the proper value of P,, as 
Prof Harkness wishes to do, without raising the question of 
fallible Pbseivations. If it 1» raised, the method of teatment 
by least squares follows, 

Prof. Haikness*tried to show that, although the second term 
which I introduced brought the approximate value of Py nearer 
to that given by the ordinary formula, it removed ıt further 
fiom another value which he regarded as the standard. I venture 
to think that I have justified my position by showing that the 
introduction of P, is useless unless the equations me regarded a» 
fallible; that the ordinary value is that given by least squares, 
and that the standards proposed by Prof. Harkness are founded 
on assumptions which have no theoretical basis, 

In conclusion I may perhaps be allowed to make two remarks, 
one of which would, I think, fiom the point of view assumed by 
Prof. Harkness have strengthened his case. In the first place he 
is wrong in saying that the ordinary valne of P, lhes between P 
and P,. Itis smaller than both of them if A is >A, 

In the next place I may point out that by treating a number of 
fallible expressions of the type of equations (1) and (2) by the 
method of least squares, a general value of L could be found 
without the introduction of the small theoretical errors which 
have caused this correspondence. There ıs however httle doubt 
that by the introduction of P, we obtain a more convenient and 
practically no less accurate method of dealing with the observa- 
tions, ARTHUR W. RUCKER, 

Science Schools, South Kensington, January 10. 





The Mist-Bow, 


In a letter to the Tumes of January 12, Prof. Tyndall calls 
attention to a white mist-bow, which he has seen on one or 
two occasions, and mentions its 1arity of occurrence. It may 
therefore be of interest to record that I witnessed a similar 
ee on January 9 last. My porat of view was an elevated 

and-stand at the head of Weymouth Pier; the time 11 am 
The air, as on the occasions mentioned by Prof. Tyndall, 
“swarmed with minute aqueous particles,” z.¢e. was foggy, and 
on looking away fiom the sun, which was shining weakly, I saw 
a well-dehned white bow cast upon the mist. The bow ap- 
peared to be about 6o feet distant. My point of view being 
high, a full semicircle was visible. It was, a» may be imagined, 
a beautiful and giaceful object. ALBERT BONUS. 

St. Leonard», Exeter, January 13 





In reference to Di. Tyndall’s letter in the Zrmes of Thursday 
last upon the ullao as observe l by hin, I bez to call your at- 
teation to my paper real before the Stockport Society ot 
Naturalists upon the same subject (see pp. 11 and 35), Not 
having seen the phenomenon described before, I ventured to 
call it the dew-bow. Tuomas Kay, 

Moorfield, Stockport, January I4 





Tie ciaricter an] persistence of the recent fog have been so 
exceptional that perhaps you may deem the folowing observa- 
tions on it worthy a record in NATURE 

I was staying in Mid-Devon at a “place in the valley of the 
River Taw, some 10 miles north of Dartmoor On Monday, the 
oth instant, we were envelopel in a dense, damp, white fog, a 
rare occunence in that part of the country. Surmuising that the 
fog had no great vertical thickness, I sallied forth in the after- 
noon to moynt a hill immediately to the eastward. At a slight 
elevation the sun was already making his appearance, and as I 
continued my ascent, and the fog became more and more thin, I 
saw before me on the then pale blue sky a beautiful white bow, 
similar to the rainbow, only bicader and without colour. When 
the top of the hill was reached, the fog and bow had disappeared, 
the sky was deep blue, and the sun shining with quite spring- 
like warmth. 

The scene I now had around me was most enchanting, The 
fox could be traced lying in the river valleys like arms of the 
sea, with the boidering hills simalating cliffs, and hee and 
there an island appeaimg in the nndst, whilst the distant Dat- 
moor hills stood out calm in unbroken sunshme. No movement 
of the arr could be detected, but, below, the surface of the fog 
seemed as if being rolled along by a wind from the east towards 
the river valley. ‘The white foz-bow is seldom seen, and I 
imagine owes its absence of colour to the minuteness and close 
proximity of the water globules, allowmg the divided rays to 
coalesce and so again form white light. C. O. Bupp. 


| 








Atmospheric Effects at Sunset. 

Ox Sunday, January 8, upon leaving the house at half-past four 
in the afternoon, I observed that the clouds were suffused with a 
kind of pink or lurid coppery tinge, a sort of angry sunset tint 
spread over the whole sky. The clouds were of the stratus type 
which t common in a winter anticyclone, but were moving or 
rather driving with a swiftness quite unusual under such conditions. 
The barometer was very high and tising rapidly; but during 
the afternoon there were several violent and noisy gusts of wind 
almost amounting to squalls, though during the gieater part of 
the day the atmosphere was still almost to stagnation. ‘The air 
was mild and intensely humid, and everything was dripping with 
moisture. In fact the weather was in many particulars the 
opposite of what we expect during the prevalence of an anti- 
cyclone. The diffused sunset effects were quite unlike anything I 
ever remember to have witnessed before, The gas-lamps had 
just been lit, and the flames not only appeared of a greenish tint, 
but seemed to be inclosed in green glass. Several persons 
stopped me in the street and inquired what it all meant, and one 
acquaintance said, ‘‘ What is going to happen?” In the green 
unt of the gas there is, of course, some suggestion of a colour 
complementary to the strange red glow which seemed to pervade 
the atmosphere But in the absence of all, evea the most rudi- 
mentary, knowledge of the subject, I should be glad 1f you or 
some of your readers can explain the cause to me and to others 
who witnessed the unaccustomed phenomenon. 

CHARLES CROFT, 

Prestwich, near Manchester, January 9. 





Newton's “ Principla,” 


Ir may perhaps interest your rea lers to know that the 200th 
anniversary of the publication of Newton’s “Principia” was 
solemnly celebrated on December 29 (old style) by a united meet- 
ing of two learned Societies of Mo.cow—the Imperial Society of 
Fnends of Natural Knowledge, ant the Mathematical Society. 
Piof Mendeléeff, of St. Petersbare, was Honorary President. 
Prof. Stoletow (President of the Physical Section in the first- 
named Society) presented a sketch of Newton’s life, and spdke 
on hi» optical discoveries; Prof. Zinger (President of, the 
Mathematical Society) treated Newton's mathematical work ; 
Fiol Joukowski pointe | out his ments as founder of rational 
dynamics ; and Prof. Ceraski exhib.ted the creation of celestial 
mechanics by Newton. The large hall of the Polytechnic 
Museam, where the meeting took place, was attended by the 
¿ute of the city. The lectures were illustrated by some 
optical experiments with electric light and some lantern-shdes 
relative to Newton’s biography. A. STOLETOW. 

University of Moscow, Dacember 21, 1837 

(January 2, 1888). 





Meteors. 


IN the moonlight on the evening of January 2, at roh. 58m., 
a fine meteor, equal in brightness to Jupiter, was observed by 
Mi D. Booth at Leeds, and by myself at Bristol. As seen 
from Leeds, the meteor passed from Musca to the head of Cetus, 
and terminated its course about 3° east of a Ceti. It moved 
rather quickly, leaving a long thin tram. The fore-part of the 
nucleas was tiated with red, but the train was yellow. At the 
finish the motion became slower. At Buitstol the meteor was 
first seen when about 6° S E. of ¢ Draconis, and it travelled 
some 8’ in the direction of 8 Cephe Colour yellow, motion 
very slow. The course was evidendy much foreshortened close 
to its radiant. 

Comparing the two paths, it will be found that they inter- 
sect each other at 250° + 57°, so that the meteor was not a 
member of the January Quadiantids, which attain a maximum 
on January 2, but belonged to a neighbowuing shower of Dra- 
conids, which, between Januaiy 14 and 19, I have previously 
observed at 253° + 56°. The meteor appears to have been 
observed earlier in its flight at Bnstol than at Leeds, for at the 
latter place the observer was watching the southern sky, and 
only caught the later part of the course. From a mean of the 
two observations the height at commencement was 98 miles 
above a point west of Appleby, Westmoreland, and the end 
occurred at 60 miles above Chester. The earth-point was near 
Tiverton, in Devonshire. The real length of path was rog 
miles, and it was inclined at an angle of 204° to the horizon, The 
meteor was travelling in a direction from north to south, the 
bearing of the radiant being N. 84° E. 
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It would be interesting to hear of further observations of this 
bright meteor. It must have been seen by many persons, as the 
night was very clear. 

he fireball of February 21, 1865, had a radiant at 255° + 55°, 
and close to that of the meteor of Janumy 2 last, but the ater 
ence of date is too considerable to permit an inference that the 
wo bodies diverged from the same stieam. 


January 8. W. F. DENNING. 





IN NATURE, November 10, p. 36, it is stated in reference to a 
meteor that ‘'a Norwegian astronomer” is of the opinion that 
the track of the meteor must have lam too high to be heard. 
“ He calculates from the reports to hand that the bursting of the 
meteor occurred at an altitude of about 6000 feet (ste), and he 
thinks that even this figuie may be safely doubled.” 

It may interest some of your readers to know that on the night 
of July 3, 1884, at 8.27 p.m. standard time of the 75th meridian, 
a meteor was seen by me, as well as by others, here, and about 
5m. 17s. afterwards a sound was heard something hke distant 
thunder, except that it seemed to swell rapidly and steadily to a 
maximum intensity, and then diminish again in mnch the same 
way, but moie slowly. I immediately connected the sound with 
the appearance of the meteor, and stated that it must have been 
a little over sixty miles distant, and from the estimated angle of 
elevation about ‘dirty mules above the surface of the earth. This 
estimate was barne out by the accounts from other places of the 
course of the meteor. The sound I should be inclined to 
attribute to the rushing together of the air in the wake of the 
meteor, or perhaps more probably to the sudden compression of 
the air in front of it, and not to its busting. 

The following account of the meteor was given in the 
Canadian Weather Remew of July 1884 :—‘'A magaificent 
meteor was seen on the night of the 3rd at 8.27 p.m. standard 
time, passing from south-east to north-west, coloms brilliant red 
and green. Two distinct explosions are reported to have been 
heard. After the frst explosion a sinuous streak remained 
visible until covered by clouds ; the time of flight was from seven 
to gight secoads, and the apparent size about one-fourth that of 
the moon, Reports have been received from Listowel, Hastings, 
Beatrice, Belleville, Lakefield, Pembroke, Peterborough, Kings- 
ton, Deseronto, Lindsay, and Huntingdon, all substantially i 
agreeing as to course, size, &c. ; 1t passed two or three miles | 
south of Belleville, and about the same distance north of : 
Lindsay.” CHARLES CARPMAEL. ! 

Toronto, December 16, 1887. 








Tho Elsctrification of the Air. 


In writing upon the electrical condition of the Peak of 
Teneriffe, the Hon. Ralph Abercrombie (NATURE, vol. xxxvii. 
p. 31), begins by stating that “the limited number of observa- 
tions on atmospheric electricity which have been alieady made 
all point, with one exception, to a normal positive difference of 
potential between a point some few feet above the earth and the 

ound itself ;” and farther on he writes: ‘‘the electrical con- 

tions of the Peak of Teneriffe [the one exception] weie the 
same as in eveiy other part of the world.” As similar state- 
ments still find their way into text-books and treatises on 
electricity and meteorology, I trust you will permit me to point , 
out that, unless a very special m-aning be attached to the woid 
“normal,” this generalization is decidedly too wide H 

In a paper read at the Aberdeen meeting of the British Asso- 
ciation in 1885 (printed Phi. Alag , November 1835), I pointed | 
out that, in Madras at least, a negative electrification of the air 
was a normal, and not an abnormal, condition for many hours 
of the day at certain seasons of the year. Observations since 
taken have entirely confirmed the opinion that with a hot, diy, 
west wind the air at Madras is usually negatively electrified, and 
often to a very high potential. 

With regaid to observations made on mountams in the 
tropics, though perhaps haidly withm what Mr. Abercromby 
terms “the zone of constant electiical discharge,” I would 
venture to call his attention to a short paper on observations 
made on the top of Dodabetta (8642 feet) ın the Transactions of 
the Royal Society of Edinburgh, vol. xxxu. p. 583. 

I may add that during the periods of incessant discharges of 
sheet lightning which we often eaperience here the electrifica- 
tion of the air is sometimes positive and at other times negative, 
but generally positive. C. MICHIE SMITH. 

Madras Christian College, Madras, December 14, 1887. | 
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Wind Force at Sea. 


Pror. WALDO, in the Ameaaican Meteorological Jougnal for 
October, recommends the use of instruments for determining the 
velocity of the wind at sea. In a paper read before the Meteorologi- 
cal Society, I discussed the comparative results, obtained from a 
great number of obsei vations under all conditions at sea, between 
two very simple and sall anemometers, showing that, although 
the two instruments were on entirely different principles, the 
results obtained differed only by about 10 per cent. Ina paper 
read in March last before the Meteorological Society, ‘ Notes 
on taking Observations at Sea, &c.,” I again urged the desir- 
abuity of observers using sume form of anemometer, so that 
more uniform results conld be obtained, and I gave a table for 
conecting the apparent velocity of the wind as registered by the 
mstrument for the speed of the ship and for aberration. 

For instance, at the present time you may have two sailing- 
ships close together, one carrying top-gallant sails, the other only 
reefed top-sails, and the wind will be logged acco-dingly. Again, 
two steamers going in opposite directions are very likely to ex- 
perience apparently different wind velocities, and the senses of 

* officers in steamers are not so acute foi detecting differences in 
wind velocities as are those of officers in sailing-ships. The use 
of instruments would eliminate these errors. 

With instruments similar to those I use—the coefficient of 
fiction of which is slight—the relative velocity of the wind may 
be obtained fauly accurately ; and I contend that this is of more 
importance than the chance there is of obtaining the estimated 
true velocity ; and, I may add, the trouble attending the use of 
these instruments 1s small. 

There are two other subjects which, up to the present, have 
received little attention at sea, viz. the registration of rainfall 
and the electrical condition of the atmosphere. Observations on 
both could easily be carried out o2 boad some ships, and the 
observations would be both valuable and interesting. 

DaviD WILSON-BARKER, 





A Troublesome Parasite of a Brittle-Starfish. 


In a valuable work on certain patasitic Ciustacea (‘* Contn- 
butions à l'Etude des Bopyriens,” p. 181), Prof A. Giaid and J. 
Bonnier have done me the honour of calling attention to my dis- 
covery of a Copepod (?) which lives in the body of an Ophiuran, 
Amphinra sguimata, They regad the mutual relationship of 
the Copepod and the Ophiuran as an instance of the castra- 
tion of the host by the parasite. Although all my observations 
indicate the correctness of some such an interpretation, 1 failed 
to recognize it as a fact until after they had pointed it out. The 
explanation seems a possible one, and is provisionally accepted, 
with a few modifications, as the best as far as research has gone, 
The modifications are impoitint. 

The state of knowledge of the subject is as follows. Ova 
and young of a Crustacean ae fouad in the body of an American 
bnittle-star, identified as dmphiura squamata, In some in- 
stances an adult Ciustacean was also found in the same place. 
When these ova, young, or adults are found parasitic in the 
Amphiura, the remains ofethe ovary of the host appear as an 
amorphous mass, and there is no possibility of future young 
of the Amphiua in the brood sac, since the ova have been 
destroyed. 

The conclusion seems inevitable, for observations indicate that 


' the mother Crustacean makes he: way so.nchow into the body of 


the host (Amphiura), then affects the brittle-star so that the 
young of the host will not develop, after which she leaves 
packets of ova to mature in the sacs where normally young 
Amphinize would develop. It thus happens that the products 
of the ovary of the host are destroyed belore the Crustacean ova 
are developed, or while they are in an early stage of cleavage. 
Consequently it ıs legitimate to conclude that if the ova of 
the host is destroyed 1t may be done by the adult Crustacean. 

If Prof. Giard and Bonnier are 1ight in their interpretation 
that this is an instance of parasitic castration, as I think they 
are, we possibly have an interesting case of a parasite destroy- 
ing the reproductive powers of the host for the future good of 
her own offspring. Such a condition of things 1s unique, and 
among Ophimans the wiiter iecalls but the single instance of 
the present case of Amphiuia, The case of the Crustacean and 
its brittle star host seems to differ fiom that of Entoniscus in ° 
that ın the one instance the destruction, of the ovary may be of 


advantage to the parasite, while in the other the destruction or 





Gcation of the spermary of the host is simply a concomitant 
tunstance of the parasitism, It.seems hard to believe that 
 sifiple presence of the packets of Crustacean ova in the 

brood. sac of an Aimphiura would lead to a destruction of the 

britrt-star, but it does not seem impossible that the 
could have spayed the Amphiura. 
fer of this phenomenon is so unusual that one 
itates to accept it on insufficient data. There are gaps in 
bservations which may be serious to the theory. In the 
place, it has not been observed that the Crustacean spayed 
‘Amphiura, The ovarian gland of the brittle-star is de- 
oyed, and indications point to the Crustacean as the culprit. 
y, it is. tot known that the parasite enters the rood sac 
the genital slits to deposit the ova, Thirdly, the difi- 
determination whether the ova are in'the body cavity, 
walls, or brood sac, are very great. I believe it is 
that they are in the brood sac, Lastly, the family 
ame of the strange parasite who repays hospitality so un- 
raciously is unknown, There is no doubt that it is a Crus- 
on a J have traced the egg through a nauplius into an 
ute 

s this condition of life is believed to be a novel one, and 
eeds verification, the writer takes this opportunity to call the 
itention..of marine zoologists to it, and to request corre- 
who may have made similar observa- 
itely accept the conclusions towards 
ad, there is a call for re-examination 
cof the observations, The most important 
to determine whether or not the ova of the Crus- 

e inthe brood sac. 
idge, Mass., U.S.A. 


J. WALTER FEWKES, 


ised Beaches versus High-Level Beaches. 

can find space for the subjoined list of shells from the 
eh on the Thatcher rock in Torbay, it may prove 
to such geologists as interest themselves in the 


ly resuscitated by Prof. McKenny Hughes, as to ; 


e ancient Devonshire beaches are ‘‘raised,” as com- 
pposed, or merely high-level, as some hold them to be, 

ded to the late Mr. Godwin Austen's ‘‘ Hope’s Nose” list, 
ist runs up the total number of species from the two beaches 
“six, awl this without reckoning Mr. Godwin Austen’s 


e Thatcher beach was accumulated, the northern 

how truncatus was abundant in the neighbourhood ; so 

vilina balthica, a shell which only occurs, I believe, in this 
, thor near the tidal harbours of Torbay. 

atcher collection ‘evidences the great antiquity of the 

le change of temperature, differences in the 

the coast-line, and variation in its contour. 

ts E ‘some day to treat, butin the meantime 

ras they have been ascertained are presented to 

he following list of shells for them to deal with as 


* 

Litorina obtusata 

Z. rudis 

L. litorea 

Turritella terebra 
Scalaria turtone 
Natica alderi 
Adeorbis subcarinaius 
Certthiun reticulata 
Purpura lapiliss 
Buccinum undatum 
Murex evinaceus 
Trophon truncatus 
fusus gracilis 

FY jefreysianus 
Nassa reticulata 

N. tnerassata 
Pleurotoma striolata 
L. brachystoma 

P. turricula 
Cylichna cylindracea 


© Mptilnis edulis 
AL modiolus 
Nucula nucleus 
Cardium echinatum 
C. edule 
saorvegicum 
Pina islandica 


42 species. 








The shells have been identified in odd ‘lots a 

times by the late Mr. Gwyn Jeffreys, Mr. J. T. 

Mr. D. Pidgeon, to whom my warmest thanks hav 

The bulk of the work has, however, been done by the 

named gentleman, without whose hearty co-operation, bo 

searching the beach material and naming the shells:an 

ments found therein, the list would have been shorn of mu 

its goodly proportions. A. R Hi 
Torquay, December 28, 1887. 


Vegetation and Moonlight. 


THE letter of your Trinidad correspondent, given’ 
vol, xxxvi, p. 586, referring to a Committee appoint 
mine moon influence, has a practical interest for. 
wood-cutters in Cape Colony, both east and w. 
fixed belief, which no arguments can turn, that to cu 
or shortly after, full moon, is to cut it when the sap is up. 
when, consequently, it is ont of season. The same belie 
vails in various parts of Southern India, notably in Travanes 
I have always combated the belief, pending time and oppo 
tunity to test it, indulging in the provisional hypothesis that 
bush-workers’ belief may be due to the fact that they cano 
work by night at or near full moon; and that at night tr 
should contain more sap than by day, when watery exhalatio 
active. 

It seems possible that in the habitually cloudless ni 
certain countries the moon may exert influences not ni 
elsewhere. It is well known in Cape Colony thi 
and other provisions go bad if left exposed to 


| though possibly this may be due to the light acting 


insects, 


Cape Colony, December 8, 1887. 


Conservator 


sen et 


Centre of Water Pressure, : 

Dr. Rourn has done me the favour of pointing out 
the first volume of his “ Rigid Dynamics” he has given 
following very simple result with regard to the centre of press 
of a triangle occupying any position in a liquid :—‘ This p 
is the centre of gravity of three particles at the middle 
the sides, with masses proportional to their depths.” 

This result of De, Routh’s is one of many very 
theorems of integration published by him inothe 
Journal, No. 83, 1885, GrorxGe M, MI 


A New Magnetic Survey of France, 
Ir should not be difficult to do foreigners justice without be 


| littling our own countrymen, and a fortiori without robbing. 


of the latter of their birthright. nth 
In Prof, Thorpes paper in last week's NATURE there occu: 
the sentence, “ Even the surveys of their own country.(Trance 
hi 


| have been made for them by Germans and Englishmen: 
| sentence taken in connection with the opening paragi 


paper conveys the unfortunate impression that Von Lamon 
author of the “ Untersuchungen iiber die Richtung und St 
des Erdmagnetismus . . .” and of numerous others 


| was a German, the truth being that he was: 


abroad ” (see NATURE, vol. xx. p. 425), 
Bothwell, Glasgow, January 14. 
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TIMBER, AND SOME OF ITS DI 
V. 


1 has long been known that timber which has bee 

felled, sawn up, and stored in wood-yards, is by no 
means necessarily beyond danger, but that either in, the 
stacks, or even after it has been employed in buildin 
construction, it may suffer degeneration ofa 
character from the disease known generally as 
The object of the present paper is to throw some 
the question of dry-rot, by summarizing the 
of recent botanical inquiries into the nat 
the disease—or, rather, diseases, for it will be show 
there are several kinds of “ dry-rot.” 

E Continued from p. 254. 








“The usual.signs of the ordinary-dry-rot of timber in 
buildings especially deal-timber or fir-wood, are as follows. 
“he wood becomes darker in colour, dull yellowish-brown 
of the paler tint of sound deal; its specific weight 
shes greatly, and that this is due toa loss of sub- 
mee.can be easily proved directly. These changes are 
ccompanied with a cracking and warping of the wood, 
tothe shortening of the elements as water evaporates 

ndt y part from one another : if the disease affects one 

a beam or plank, these changes cause a pro- 
unced warping or bending of the timber, and in bad 
ases it looks as if it had been burnt or scorched on the 

le. If the beam or plank is wet, the diseased 

parts are found to be so soft that they can easily be cut 
with a knife, almost like cheese ; when dry, however, the 
“touch of a hard instrument breaks it into brittle fibrous 
_ bits, easily crushed between the fingers to a yellow-brown, 
_ snuff-like’ powder. The timber has by this time lost it 
coherence, which, as we have seen, depends on the firm 
nterlocking and holding together of the uninjured fibrous 
ements, and may give way under even light loads—a 
fact only too well known to builders and tenants. The 
Hs of the wood-elements (tracheides, vessels, fibres, 


yy Portion of the mycelium of Aeru s removed f 
the surface of a beam of wood. This cakeJike mass spreads over 
surface of the timber, to which it is intimately attached by hyphe r 
ning in the wood-substance. Subsequently it develops the spore-bear 
areola near its edges. The shading indicates differences in colour, as 
well as irregularities of surface. ? 





or cells, according to the kind of timber, and the part 
affected) are now, in fact, reduced more or less to 
powder, and if such badly diseased timber is placed in 
siwater it rapidly absorbs it and sinks: the wood in this 
ondition also readily condenses and absorbs moisture 
‘om: damp air, a fact which we shall see has an important 
earing on the progress of the disease itself. 
Tf such a piece of badly diseased deal as I have shortly 
described. is carefully examined, the observer is easily 
onvinced that fungus filaments (mycelium) are present 
n.the timber, and the microscope shows that the finer 
filaments of the mycelium (hyphz) are permeating the 
rotting timber in all directions-—-running between and in 
the wood elements, and also on the surface, much 
as in the case shown in Fig. 17. In a vast number 
of cases, longer or shorter, broader or narrower, cords 
of grayish-white mycelium may be seen coursing on the 
surface and in the cracks: in course of time there will 
“be observed flat cake-like masses of this mycelium, the 
_ hyphex being woven into felt-like sheets, and these may 

















be extending themselves on to neighbouring pi 

timber, or even on the brick-work or ground’on 

timber is resting. These cord-like strands and ikedike — 
masses of felt, “with their innumerable fine filamentous 
continuations in the wood, constitute the Vegetative body 
or mycelium of a fungus known as Aeruftus Caer pruans, 
Under certain circumstances, often realized in cellars and. 
houses, the cakes of mycelium are observed to develop 


| the fructification of the fungus, illustrated in Fig. 18; 


To understand the structure of this fructification we. 
may contrast it with that of ne Polyporus ov Trametes: 
referred to in the last article ; where in the latter we find 
a number of pores leading each into a tubular ¢ cavity lined 
with the cells which produce the spores, the Aferulins ` 
shows a number of shallow depressions lined by the 
sporogenous cells, The ridges which separate these de- 


| pressed areolze have a more or less zigzag course, running 
| together, and sometimes the whole presents a likeness to 








Fic. 18.—Mature frucdficat 
mass of felted mycelium has dev å 
part of the fig re}, on the walls of which the spores are een 


the natural 





In 
d downwards, and 







ops or “tears” distil from it, The 
na wall, and the remainder on the’ 
the fungus was photographed in this position to 


barren part in the foreground 
lower side of a beam: 
show the structure. 


honey-comb ; if the ridges were higher, and regularly 
walled in the depressed areas, the structure would corre- 
spond to that of a Polyporus in essential points. The 
spores are produced in enormous numbers on this areolated 
surface, which is directed downwards, and is usually 
golden-brown, but may be dull in colour, and presents 
the remarkable phenomenon of exuding drops of clear . 
water, like tears, whence the name Zacrymans, In welle; 
grown specimens, such as may sometimes be observed. 
on the roof of a cellar, these crystal-like tears hang 
from the areolated surface like pendants, and give ano. 
extraordinarily beautiful appearance to the whole; the 
substance of the glistening J/eru//us may then be like 
shot-velvet gleaming with bright tints of yellow, orange, 
and even purple. ; 

It has now been demonstrated by actual experiment 
that the spores of the fungus, JMeruiius lacrymansy will 
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germinate on the surface of damp timber, and send their 
germinal filaments into the tracheids, boring through 
the céll-walls, and extending rapidly in all directions. 
The fungus mycelium, as it gains in strength by feeding 
upon the substance of these cell-walls, destroys the wood 
by a process very similar to that already described (com- 
pare Fig 14, Article III). xa i 

It appears, however, from the investigations of Poleck 
and Hartig, that certain conditions are absolutely 
necessary for the development of the mycelium and its 
spread in the timber, and there can be no question that 
the intelligent application of the knowledge furnished by 
the scientific elucidation of the biology of the fungus 1s 
the key to successful treatment of the disease. This is, 
of course, true of all the diseases of timber, so far as they 
can be dealt with at all, but it comes out so distinctly in 
the present case that it will be well to examine a little at 
length some of the chief conclusions, 

Merultus, like all fungi, consists of relatively large 
quantities of water—so to 6o per cent. of its weight at 
least—together with much smaller quantities of nitrogen- 
ous and fatty substances and cellulose, and minute but 
absolutely essential traces of mineral matters, the chief of 
which are potassium and phosphorus. Itis not necessary 
to dwell at length on the exact quantities of these matters 
found by analysis, nor to mention a few other bodies of 
which traces exist in such fungi. The point just now is 
that all these matenals are formed by the fungus at the 
expense of the substance of the wood, and for a long time 
there was considerable difficulty in understanding how 
this could come about. 

The first difficulty was that although the “ dry-rot 
fungus” could always be found, and the mycelium was 
easily transferred from a piece of diseased wood to a 
piece of healthy wood provided they were in a suitable 
warm, damp, still atmosphere, no one had as yet suc- 
ceeded in causing the spores of the Merulius to germinate, 
or in following the earliest stages of the disease. Up 
to about the end of the year 1884 ıt was known that the 
spores refused to germinate either in water or in decoc- 
tions of fruit; and repeated trials were made, but in vain, 
to see them actually germinate on damp wood, until two 
observers, Poleck and Hartig, discovered about the 
same time the necessary conditions for germination. 
It should be noted here that this difficulty in persuading 
spores to germinate is by no means an isolated instance. 
we are still ignorant of the conditions necessary for the 
germination of the spores of many fungi—e g. the spores of 
the mushroom, according to De Bary; and it is known 
that in numerous cases spores need very peculiar treat- 
ment before they will germinate. The peculiarity in the 
case of the spores of Merulius lacrymans was found by 
Hartig to be the necessity of the presence of an alkali, 
such as ammonia ; and it 1s found that in cellars, stables, 
and other outhouses where ammoniacal or alkaline 
emanations from the soil or elsewhere can reach the 
timber, there is a particularly favourable circumstance 
afforded for the germmation of the spores. The other 
conditions are provided by a warm, still, damp atmosphere, 
such as exists in badly ventilated cellars, and corners, and 
beneath the flooring of many buildings. 

Careful experiments have shown beyond all question 
that the “dry-rot fungus” is no exception to other fungi 
with respect to moisture: thoroughly dry timber, so long 
as it is kept thoroughly dry, is proof against the‘ disease 
we are considering. Nay, more, the fungus is peculiarly 
susceptible to drought, and the mycelial threads and even 
the young fructifications growing on the surface of a beam 
of timber in a damp close situation may be readily killed 
in a day or two by letting in thoroughly dry air: of 
course, the mycelium deeper down in the wood is not so 
easily and quickly destroyed, since not only is ıt more 
protected, but the mycelial strands are able to transport 
moisture from a distance. Much misunderstanding pre- 





vails as to the meaning of “dry air” and ‘dry wood”: 
as a matter of fact, the air usually contains much 
moisture, especially in cellars and quiet corners devoid of 
draughts, such as iJ/eruiius delights in, and we have 
already seen how dry timber rapidly absorbs moisture 
from such arr. Moreover, the strands of mycolium may 
extend into damp sou, foundations, brick-work, &c. ; in 
such cases they convey moisture to parts growing in 
apparently dry situations. 

large series of comparative experiments, made 
especially by Hartig, have fully established the correct= 
ness of the conclusion that damp foundations, walls, 
&c, encourage the spread of diy-rot, quite inde- 
pendently of the quality of the timber. Ths is im- 
portant, because it has long been supposed that timber 
felled in summer was more prone to dry-rot than timber 
felled in winter: such, however, is not shown to be the 
case, for under the same conditions both summer- and 
winter-wood suffer alike, and decrease in weight to the 
same extent during the progress of the disease. There 
1s an excellent opportunity for further research here 
however, since one observer maintains that in one case at 
any rate (Pinus sylvestris) the timber felled at the end of 
Apnil suffeted from the disease, whereas that felled in 
winter resisted the attacks of the fungus: internal evi- 
dence in the published account supports the suspicion 
that some eiror occurred here. The wood which suc- 
cumbed was found to contain much larger quantities of 
potassium and phosphorus (two important ingredients for 
the fungus), and Poleck suggests that this difference in 
chemical constitution explains the ease with which his 
April specimens were infected. 

It appears probable from later researches and criticism 
that Poleck did not choose the same parts of the two 
stems selected for his experiments, for (in the case of 
Pinus sylvestris) the heart-wood is attacked much less 
energetically than the sap-wood—a circumstance which 
certainly may explain the questionable results if the 
chemist paid no attention to it, but analyzed the sap-wood 
of one and the heart-wood of the other piece of timber, 
as he seems to have done. 

The best knowledge to hand seems to be that no 
difference is observable in the susceptibility to dry-rot of 
winter-wood and summer-wood of the same timber ; ze. 
Merulius lacrymans will attack both equally, if other 
conditions are the same. 

But air-dry and thoroughly seasoned timber is much 
less easily attacked than damp fresh-cut wood of the 
same kind, both being exposed to the same conditions. 

Moreover, different timbers are attacked and destroyed 
in different degrees. The heart-wood of the pine is more 
resistant than any spruce timber. Experimental obser- 
vations are wanted on the comparative resistance of oak, 
beech, and other timbers, and indeed the whole question 
is well worth further investigation. 

When the spore has germinated, and the fungus hyphae 
have begun to grow and branch in the moist timber, they 
proceed at once to destroy and feed upon the contents of 
the medullary rays; the cells composing these contain 
starch and saccharine matters, nitrogenous substances, 
and inorganic elements, such as potassium, phosphorus, 
calcium, &c. Unless there is any very new and young 
wood present, this is the only considerable source of 
proteid substances that the fungus has: no doubt a little 
may be obtained from the resin-passages, but only the 
younger ones. In accordance with this a curious fact 
was discovered by Hartig : the older parts of the hyphz 
pass their protoplasmic contents on to the younger growing 
portions, and so economize the nitrogenous substances. 
Other food-substances are not so sparse; the lignified 
walls inclose water and air, and contain mineral salts, and 
such organic substances as coniferin, tannin, &c., and 
some of these are absorbed and employed by the fungus. 
Coniferin especially appears to be destroyed by the hyphz. 
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The structure of the walls of the tracheides and cells of 
the wood is completely destroyed as the fungus hyphæ 
extract the minerals, cellulose, and other substances sin 
them. The minerals are absorbel at points of contact 
between the hyphe and the walls, reminding us of the 
action of roots on a marble plate : the coniferin and other 
organic substances are no doubt first rendered soluble bya 
ferment, and then absorbed by the hyphe. This excretion 
of ferment has nothing to do with the excretion of water 
in the liquid state, which gives the fungus its specific name: 
the “tears” themselves have no solvent action on wood. 

It will be evident from what has been stated that the 
practical application of botanical knowledge is here not 
only possible, but much easier than is the case in dealing 
with many other diseases. 

It must first be borne in mind that this fungus spreads, 
like,so many others, by means of both spores and my- 
celium: it 18 easy to*see strands of mycelium passing 
from badly-diseased planks or beams, &c., across inter- 
vening brick-work or soil, and on to sound timber, which 
it then infects. The spores are developed in countless 
myziads from the fructifications described, and they are 
extremely minute and light: it has been proved that they 
can be carried from house to house on the clothes and 
tools, &c,, of workmen, who in their ignorance of the 
facts are perfectly careless about laying their coats, imple- 
ments, &c., on piles of the diseased timber intended for 
removal, Again, in replacing beams, &c, attacked with 
dry-rot, with sound timber, the utmost ignorance and 
carelessness are shown: broken pieces of the diseased 
timber are left about, whether with spores on or not; and 
I have myself seen quite lately sound planks laid close 
upon and nailed to planks attacked with the “rot.” 
Hartig proved that the spores can be carried from the 
wood of one butlding to that of another by means of the 
saws of workmen. 

But perhaps the most reckless of all practices is the usage 
of partially diseased timber for other constructive purposes, 
and stacking it meanwhile in a yard or outbuilding in the 
neighbourhood of fresh-cut, unseasoned timber. It is 
obvious that the diseased timber should be removed as 
quickly as possible, and burnt at once: ifused as firewood 
in the ordinary way, it is at the risk of those concerned. 
Of course the great danger consists in the presence of 
many ripe spores, and their being scattered on timber 
which is under proper conditions for their germination 
and the spread of the mycelium. 

It is clearly an act approaching those of a madman to 

use fresh ‘green ” bes for building purposes; but it 
‘seems certain thit much improperly T and by no 
means “seasoned ” timber is employed in some modern 
houses. Such wood is peculiarly exposed to the attacks 
of any spores or mycelium that may be near. 
- But even when the beams, door-posts, window-sashes, 
&c., in a house are made of properly dried and seasoned 
deal, the danger ıs not averted if they are supported on 
damp walls or floors. For the sake of illustration I will 
take an extreme case, though I have no doubt it has been 
realized at various times. Beams of thoroughly seasoned 
deal are cut with a saw which has previously been used 
for cutting up diseased timber, and a few spores: of 
Merulius are rubbed off from the saw, and left sticking to 
one end of the cut beam: this end is then laid on or in 
a brick wall, or foundation, which has only stood long 
enough to partially dry. If there is no current of dry air 
established through this part, nothing is more probable 
than that the spores will germinate, and the mycelium 
spread, and in the course of time—it may be months 
afterwards—a mysterious outbreak of dry-rot ensues, 
There can be no question that the ends of beams in new 
houses are peculiarly exposed to the attacks of dry-rot in 
this way. 

The great safeguard—beyond taking care that no spores 

„9r mycelium are present from the first—is to arrange that 





all the brick-work, floors, &c., be thoroughly dry before 
the timber is put in contact with them ; or to interpose 
some impervious substance—a less trustworthy method. 
Then it is necessary to aerate and ventilate the timber ; 
for dry timber kept dry is proof against “ dry-rot.” 

The ventilation must be real and thorough however, 
for it has been by no means an uncommon experience to 
find window-sashes, door-posts, &c., ın damp buildings, 
with the insides scooped out by dry-rot, and the aerated 
outer shells of the timber quite sound: this is undoubtedly 
often due to the paint on the outer surfaces preventing a 
thorough drying of the deeper parts of the wood. 

Of course the question arises, and is loudly urged, Is there 
no medium which will act as an antiseptic, and kill the 
mycelium in the timber in the earlier stages of the disease ? 
The answer is, that mineral poisons will at once kill the 
mycelium on contact, and that creosote, &c., will do the 
same ; but who will take the trouble to thoroughly impreg- 
nate timber in buildings such as harbour dry-rote Andit 
is arn useless to merely paint these specifics on the sur- 
face of the timber: they soak in a little way, and kill the 
mycelium on the outside, but that is all, and the deadly 
rot goes on destroying the inner parts of the timber just 
as surely. 

There ıs one practical suggestion in this connection, 
however ; in cases where properly seasoned timber is used, 
the beams laid in the brick walls might have their ends 
creosoted, and if thoroughly done this would probably be 
efficacious during the dangerous period while the walls 
finished drying. I believe this idea has been carried out 
lately by Prof. Hartig, who told me-of it. The same 
observer was also kind enough to show me some of his 
experiments with dry-rot and antiseptics: he dug up and 
examined in my presence glass jars containing each two 

ieces of deal—one piece sound, and the other diseased. 
Fhe sound pieces had been treated with various antiseptics, 
and then tied face to face with the diseased pieces, and 
buried in the jar for many months or even two years, 

However, I must now leave this part of the subject, 
referring the reader to Hartig’s classical publications for 
further information, and pass on to a sketch of what 1s 
known of other kinds of “dry-rot.” It is a remarkable 
fact, and well known, that Merulius lacrymans is a 
domestic fungus, peculiar to dwelling-houses and other 
buildings, and not found in the forest. Wemay avoidthe - 
discussion as to whether or no it has ever been found 
wild: one case, it is true, 1s on record on good authority, 
but the striking peculiarity about it is that, lıke some other 
organisms, this fungus has become intunately associated 
with mankind and human dwellings, &c. 

The caseis very different with the next disease-producing 
fungus I propose to consider. It frequently happens that 
timber which has been stacked for some time in the wood- 
yards shows red or brown streaks, where the substance of 
the timber 1s softer, and in fact may be “rotten”: after 
passing through the saw-mill these streaks of bad wood 
seriously impair the value of the planks, beams, &c., cut 
from the logs 

Prof. Hartig, who has devoted much time to the in- 
vestigation of the various forms of “dry-rot,” informs me 
that this particular kind of red or brown streaking 1s 
due to the ravages of Polyporus vaporarius, The 
mycelium of thts fungus destroys the structure of the 
wood ın a manner so similar to that of the Merulius that 
the sawyers and others do not readily distinguish between 
thetwo. The mycelium of Polyporus vaporarius forms 
thick mbbons and strands, but they are snowy white, and 
not gray like those of Merudius dacrymans: the structure, 
&c., of the fructification are also different. I have shown 
in Fig. 19 a piece of wood undergoing destruction from 
the action of the mycelium of this Polyporus, and it will 
be seen how the diseased timber cracks just as under the 
influence of Merufins. 

Now Polyporus vaporarius is common in the forests, 
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and Hartig has found that its spores may lodge in cracks | 
in the barked logs of timber lying on the ground—cracks 
such as*those in Fig. 1 (see p, 182). In the particular 
forests of which the following story is told, the felling is 
accomphshed if May (because the trunks can then be 
readily barked, and also because such work cannot be ' 
carried on there in the winter), and the lozs remain exposed 
to the sun and rain, and vicissitudes of weather generally, 
for some time Now it is easy to see that rain may easily 
wash spores into such cracks as those referred to, and the 
fungus obtains its hold 9f the timber ın this way. 

The next stage 1s sending the timber down to the 
timber-yards, and this 1s accomplished, in the districts 
referred to, by floating the logs down the river. Once in 
the river, the wood swells, and the cracks close up ; bat the 
fungus spores are already deeply imprisoned ın the cracks, 
and have no doubt by this time emitted their germinal 
hyphee, and commenced to form the mycelium. This may 
or may not be the case: the important point is simply 
hat the fungus is already there. Having arrived at the 





the mycelhum of Pols sprue 
cracked under the action of 


Fig 13.—A pece of p.ne-wood attacked b 
vaporarius The umber has warped an 
the fungus, becoming of a warn brown colour at the same time ; in the 
crevices the white strands of felt-Lke mycehum have then increased, 
and on spitting ths diseased timber they are found creeping and apply- 


ing themselves to a'l ths surfaces Except that the colour is snowy 
white, instead of gray, this mycelium may easly be mistaken for 
that of Aferulins Tne fructification which it develops 13, however, 
very different. (After R Hartig ) 


timber-wharves, the logs are stacked for sawing in heaps 
as big as houses: after a time the sawing up begins. It 
usually happens that the uppeimost logs when cut up show 
little or no signs of rot; lower down, however, red and 
brown streaks appear in the planks, and when the lower 
most logs are reached, perhaps after some weeks or 
months, deep channels of powdery, rotten wood are 
found, running up inside the logs in such a way that their 
transverse sections often form triangles or V-shaped 
figures, with the apex of the triangle or V turned towaids 
the periphery of the log. 

The explanation 1s simple. The uppermost logs on the 
stack have dried sufficiently to arrest the progress of the 
mycelium, and therefore of the disease: the lower logs, 
however, kept damp and warm by those above, have 
offered every chance to the formation and spread of the 
mycelium deep down in the cracks of the timber. I was | 
much impressed with this ingenious explanation, given to 
me personally by Prof. Hartig, and illustrated by actual | 
specimens. It will be noticed how fully it explains the Í 


curious shape of the rotten courses, because the depths 
of the cracks are first diseased, and the mycelium spreads 
thence. 

Obviously some protection would be afforded if the 
bark could be retained on the felled logs, or if they could 
be at once covered and kept covered after barking ; and, 
again, something towards protection might be done by 
carting instead of floating the timber, when possible. At 
the same time, thisis not a reliable mole of avoiding the 
disease by itself; and even the dry top logs in the saw- 
yard are not sife. Suppose the following case, The top 
logs of the stack are quite dry, and are cut into beams and 
used ın building ; but they have spores or young mycelium 
trapped in the cracks at various places. If, from contact 
with damp brick-work or other sources of moisture, these 
spores or mycelia are enabled to spread subsequently, we 
may have “dry-rot” in the building; but this “dry-rot” 
is due to Polyporus vaporarius, and, not to the well-known 
Sferulius lacrymans, 

There can probably be no question of the advantage of 
creosoting the ends of such rafters, beams, &c.; since the 
creosote will act long enough to enable the timber to dry, 
if itis ever to dry at all But the mycelium of Polyporus 
vaporarius makes its way into the still standing timber of 
pinesand firs, for it is a wound-parasite, and its mycelium 
can obtain a hold at places which have been injured by 
the bites of animals, &c.: ıt thus happens that this form of 
“dry-rot” is an extremely dangerous and insid'ous one, 
and I have little doubt that it costs our English timber- 
merchants something, as well as Contmental ones Nor 
are the above the only kinds of “dry-rot” we know. 
Hartig has descnbed a disease of pine-wood caused by 
Polyporus mollis, which 1s very sim'lar to the last in many 
respects, and the suspicion may well gain ground that this 
unportant subject has by no means been exh usted yet. 

H. MARSHALL WARD. 





| SCIENCE IN ELEMENTARY SCHOOLS? 


Ì OTHING could be more unsatisfactory than the 

present position of the knowledge and teaching of 
stience in our elementary schools. Notwithstanding all 
the advantages that have been offered to pupil-teachers 
forthe study of science, as a body they appear to be ina 
most deplorable state in this respect. Though success in 
the examinations of the Science and Art Department are 
now taken into account in placing the students of the 
traming colleges for their teachng certificates, and 
average school-boys when they have been fairly taught 
are quite competent for these examinations, yet very few 
of the teachers have availed themselves of this privilege, 
and it does not appear that the training colleges have 
helped them in this respect. Very little, indeed, can be 
expected while the ordinary pupil-teacher 1s desciibed, as 
he is in Mr. Oakeley’s report on the working of the 
Training Colleges, as deficient in many elementary 
branches, notably mathematics. It is satisfactory, how- 
ever, to notice that the quality of the candidates for 
admission to the Training Colleges is improving, and 
that these institutions are growing in teaching capa- 
city and in popularity. The reports of the examiners 
for admission are not, with regard to the subject 
in hand, pleasant reading. One cannot expect good 
answering m science from candidates who are quite 
unable to paraphrase an ordinary piece of poetry, or to 
explain a common English expression. Accordingly we 
find that in Euchd, algebra, and mensuration, though a 
few papers were especially meritorious, the yast majority 
of the answers were very inferior. Few, if any, attempted 
the easy nders in Euclid, and the examiner remarks that 
he fears that the pupil-teachers receive but httle assistance 
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from those who superintend their work. It is not easy to 
say whether this poor teaching or defective early training 
is at the root of the evil. It is worthy of remark that the 
metropolitan candidates, in therr answers to the questions 
on Euclid, far surpass their provincial competitors. Many 
amazing blunders are quite common in the algebra papers, 
such as subtracting the terms of the numerator from 
those of the denominator, and completely ignoring the 
signs, and it is stated that the pupil-teachers at Chester 
at the end of their apprenticeship were unable to work a 
simple sum in algebra or to write out an easy proposition 
Mr. Fitch has a very able report on the Training Colleges 
for schoolmistresses, and from him it is plain that the 
same defects exist among the female as among the male 
pupil-teachers. At the admission examination the work 
in the arithmetic 1s satisfactory in point of accuracy, but 
it displays want of method, failure to appreciate the 
meaning of the question asked, and ignorance of princi- 
ples. Thus very few of the candidates were able to give 
an intelligent explanation of simple arithmetical processes, 
such as subtraction or division. With them, as with the 
male pupu-teachers, book-work and memory are wholly 
relied on, and little attention is paid to the intelligent 
application of principles. “Scarcely three per cent. are 
able to do much more in the teaching of arithmetic than 
work sums more or less correctly on the black-board.” 
With such material to work on, it is not surprising that 
the results of the work at the colleges are not what they 
otherwise might be. Those who are below the average 
at admission rarely succeed very well in the array of 
subjects to be learnt in two years’ training. With regard 
to the male students the reports at the close of the first 
year’s training record that the answering of the questions 
set on the first book of Euclid was disappointing, The 
students appear to have learnt their propositions by rote, 
and to have displayed great want of neatness and accuracy. 
Though the riders were joined to the propositions on which 
their solution depended, and though all these riders were 
H very few of the papers were satisfactory. This 
inability to solve the easiest geometrical deductions is 
commented on again and again, and proves beyond doubt 
that either the students are negligently taught, or that they 
commit the book-work to memory without understanding 
it, and consequently are quite incapable of applying their 
knowledge to solve the simplest riders. The report 
for the second year is rather better; few candidates 
answered very well, and few answered badly, and the 
majority made a fair percentage of marks ; but the same 
inability to apply their knowledge to the solution of easy 
deductions in Euclid is recorded. With regard to the 
answering in algebra and mensuration, there is nothing 
noticeable except that some students show a discreditable 
ignorance of the most fundamental questions, while the 
papes were generally satisfactory. 
umming up the results of the working of our male 
Training Colleges, Mr. Oakeley gives it as his opinion that 
the students are over-lectured at some of the colleges, 
and that the lectures are mechanically reproduced, and 
transferred as closely as possible to the examination 
papers. This, of course, is due to the defective early 
training of the students, and to lectures injudiciously 
delivered on subjects about which students know abso- 
lutely nothing. For instance, one lecturer delivered a very 
excellent discourse on the corrupt form of Latin used by 
the Roman soldiers in Britain, its causes and its effects, 
to a class of which few,if any, of the members knew 
anything whatever of Latin. Mr. Oakeley also points 
out one of the greatest defects in the present system of 
training pupil-teachers when he says that as a rule pup- 
teachers see but one school at work; they have no 
opportunity of comparing the mode of teaching in other 
schools. This is, however, obviated at Homerton, and 
partly at Durham, by visiting neighbouring schools during 
,.school-hours. 
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The reports of the examiners on the progress made by 
the students of the female Traming Colleges tell ug that in 
arithmetic, questions on theory and principles are not well 
done; long problems are inaccurately done, and, as a 
whole, it is seen that there is yet much remains before 
it can be said that our present system is satisfactory as 
regards the knowledge given and the methods adopted. 
There appears to be among the students a very narrow 
view of their future work, a desire to regard the obtaining 
of their certificates as the goal and aim of their existence. 
The views on science of one of these maidens 1s worth 
recording :—“If I am successful in obtaining my certificate, 
I intend (D.V.) going in for two sciences. At the same 
time I propose attending a tonic sol-fa class to get my 
advanced certificate. Should the two sciences ‘sound, 
light, and heat,’ and ‘electricity and magnetism’ prove a 
success, I shall probably take up the science of hygiene.” 
If the Training Colleges tend to remove the impression 
that the technical qualification is the end of the pupil- 
teacher’s work, if they awaken a spirit of emulation among 
the students, aud enable them to teach more thoroughly 
and intelligently, then they will have fulfilled a large 
portion of their duties. 

This being the stuff of which our elementary teachers 
are made, let us now glance at the reports of the work 
done in the schools unde: their guidance. With masters 
the majority of whom know little or nothing of even the 
elements of science the pupils cannot be expected to 
pass well in these subjects. Thus it 1s seen in the return 
of the number of pupils sent up on “specific subjects” 
(most of which are scientific), that only 16°51 of those 
eligible for examination have been so examined, and of 
these nearly one-half were from the London School Board 
District. One-half of the passes were in algebra and 
animal physiology. By a new arrangement the ten chief 
inspectors present biennial reports, five each year, and in 
the present volume the five divisions reported on are: 
the North-Eastern, the North Central, the Eastern, 
the South-Western, and Wales. All these agree that, 
with the exception of some of the cities and large towns, 
throughout the elementary schools science is untaught. 
This we can well imagine, when we have seen that the 
average teacher is completely ignorant of any of its 
branches, and it is the average teacher who 1s sent to 
the country schools. The explanation of some of the 
inspectors, that in the country for a great portion of the 
year the attendance of the children who are fit to be 
taught these subjects is very irregular, does not meet the 
question ; for, even were the children most regular in their 
attendance, the subjects could not at present be taught, 
and until our average elementary teacher is altered they 
will not be taught. Following the individual reports 
on the subject, we find in the North-Eastern Division 
that anthmetic is accurately but unintelligently studied. 
So utterly mechanical is the teaching that in many 
schools mental arithmetic is regarded as a separate 
subject, and not as the adjunct and preliminary of all 
arithmetic. Having seen the complaints made by the 
examiners of the quality of the study of the pupil-teachers, 
it could only be expected that the same defects would 
show themselves in the scholars under their charge. 
Elementary science ıs unknown in the North-Eastern 
schools, except in Leeds, Sheffield, Bradford, Newcastle, 
and Sunderland, where algebra and animal physiolo 
are taken up with fair results. But the inspector remar 
that physiology is seldom so taught as to be of any 
practical benefit, and in the teaching of algebra there 1s 
a great want of thoroughness, In the North-Central 
Division, specific subjects are seldom taken; and about 
one-half the pupils sent up for examimation on them 
passed. These subjects, taking them in the order of the 
number of pupils sent up on each, are algebra, magnetism 
and electricity, physiology, agriculture, and mechanics, In 
this division “ arithmetic is always the most unsatisfactory 
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subject we have to deal with.” The teaching of it is dull 
and mechanical, and the rules are rarely intelligently 
apphed. In this large district there is one bright spot, 
which shows whaé can be done by ordinary industry and 
skull. It is the town of Nottingham, in which 2526 
children were examined in specific subjects, of whom 
four-fifths passed. “Mechanics for boys and domestic 
economy for girls, are the subjects principally taken by 
the Nottingham Board Schools, and are taught by a 
specially qualified science demonstrator and assistant, 
who visit the various sthools in turns, bringing the 
apparatus with them in a specially constructed hand-cart. 
The lectures given on these occasions are afterwards gone 
through again by the teachers of the schools, from notes 
taken at the time. These lectures are simple and interest- 
ing, and are given with great care and skill; the results 
are remarkably good, both as 1egards the actual knowledge 
acquired by the scholars and the stimulus given to the 
general intelligence. Besides the above-named subjects, 
physiology and algebra are often taken with very good 
results, and in one school the principles of agriculture 
are taught with marked success.” This extract from 
Mr. Blandford’s report shows that the neglect of element- 
ary science is due, not to the dullness or irregularity of the 
pupils, as some of the inspectors would seem to imply, but 
requently to the ignorance and incapacity of the teachers. 
In the Eastern Division specific subjects are rarely taken, 
but in the Norwich district mechanics, chemistry, and 
botany have been taught satisfactonly in one or more 
schools, and “ are distinctly a gain to the boys.” On the 
whole, however, this division is rather at a standstill. 
The quality of the education given has not risen as one 
would expect, and with regard to scientific and technical 
education, in the words of Mr. Synge, “there 1s plenty of 
100m and need for progress in the immediate future, but 
at the present moment too little sign of its beginning.” 
In the South-Western Division “elementary science has 
hardly any existence.” In fact, except in some of the 
large towns, it is practically non-existent, and in the 
whole division, there were only about 600 children 
presented on specific subjects. In Wales, except in 
a few higher-grade schools, the teaching of science is 
unknown, 

Some of the causes of this almost total absence of 
any scientific teaching in our elementary schools have 
been pomted out. Where science has been well taught 
it has borne good fiuit, and where teachers and managers 
have set themselves steadfastly to overcome the diffi- 
culties in their way a high and encouraging measure of 
success has been obtained. Thus we have the remarkable 
testimony of the success of the experrment in Nottingham, 
and surely there are many other districts in England 
quite as competent to carry on thi§-woik as Nottingham. 
Why it could not be done in any town in England, it is 
difficult to see. In many cases where these subjects have 
been taught, the inspectors have wisely set their faces 
against them, finding but a wretched smattering amongst 
the pupils. Nothing else can be expected in remote rural 
districts, where the teacher, whose whole time is scarcely 
sufficient for the few rudimentary subjects, 1s so ambitious 
as to attempt to cram some of his pupils with the 
elementary knowledge of a science of which he is him- 
self confessedly ignorant. But in our towns and cities 
competent teachers are always to be had. If the Board 
masters do not find themselves fit for the extra labour and 
extra knowledge required, there should be no difficulty in 
obtaining a specialist, as has been done at Nottingham. 
And in no place could the foundations of technical 
education be more surely laid than amongst the elder 
children of our elementary schools. In the Minutes 
and Instructions issued to Her Majesty’s Inspectors, 
managers are requested to aid in every way they can the 
teaching of one or mote specific subjects appropriate to 
the industrial or other needs of the locality, and the rudi- 





ments of two higher subjects to supply a foundation for 
future work. Wuth this object it is suggested that where 
the teacher is not competent to do so—and this, according 
to the reports,is the rule, and not the exc¢ption—a specialist 
might be employed by a number of schools in a district, 
whose instruction would be supplemented by that of 
the ordinary teachers, There 1s only one instance, that 
of Nottingham, given ın the reports of such suggestions 
having been followed. 

Geography.— Where there is “a great absence of culture 
and general intelligence upon the part of a considerable 
number of the candidates,” it ıs not surprising to find 
that, though the answers to the geography papers for 
admission to the male training colleges were fairly 
accurate, they were not intelligent. Here, again, the 
metropolitan candidates are superior to the provincial 
candidates, particularly in the map-drawing, though, in 
this particular, there has been a falling away of late. 
Amongst the female candidates, the geography was not 
very satisfactory, exhibiting maccuracies in map-drawing, 
indefiniteness ın the answers, and, generally, marks of 
defective early training. In the examinations for the first 
year’s certificates the male candidates answered fully and 
accurately , but usually there was a slavish following of 
the words of the text-books and the lecturers’ notes. At 
the end of the second year, there 1s the same report, 
book-knowledge without intelligence, and abundance of 
information imperfectly digested. With the females, the 
result 1s the same: verbatim reproduction of the books 
or notes they had read ; fairly creditable answering ; but 
“the style of the papers 1eveals the painful poverty of the 
general reading of the students, and the utter absence 
of any individuality, or attempt at description in their 
own words.” In many papers there was a constant itera- 
tion of the same words and phrases, suggesting that the 
candidates had learned off by rote the answers to probable 

uestions. With regard to the elementary schools, all 

e reports agree in saying that there has been a marked 
improvement in the teaching of geography. Where it is 
intelligently taught it 1s the favourite subject; but too 
frequently the children are not well grounded. While all 
divisions report progress in this subject, it is worthy of 
remark that all the maritime districts,and particularly those 
of the South-Western Division, including the counties of 
Hampshire, Dorset, Devon, Cornwall, and Somerset, 
surpass the inland schools in the knowledge of our country, 
its colonies, and its trade. And this is only natural. The 
teacher who would not, ın Devonshire, interest a class of 
boys in the voyages of Drake, or who, ın Somerset, would 
not rivet the attention of is pupils on the victories of 
Blake, would not be worthy of his post. Though the 
teazhers may be congratulated, speaking generally, on the 

rogress made in geography, there are many faults to 

e found. In portions of Wales and of the centre of 
England, geography is only fairly satisfactory. The 
pupils are weak in questions of latitude and longitude ; 
they do not learn intelligently ; because, most probably, 
they are taught mechanically and unintelligently. It should 
be within the power of every teacher by the use of an ordi- 
nary globe to make this portion of the subject intelligible to 
any ordinary boy ; but few lads could understand a lesson 
on meridians and parallels, given by a teacher who does 
not use a globe at all. And yet this is quite common! 
Hence it 1s that the map-drawing is very poor, even 
where there is a good knowledge of geographical 
facts. Many of the inspectors complain of lack of globes, 
maps, &c.; and even where there 1s abundance of general 
maps, there are no local maps, a want which is very 
widely felt. In this respect our Board of Education 
might take a lesson from the Commissioners of National 
Education in Ireland, who have published local maps, 
and require each pupil in the higher grades to know, 
in addition to general geography, the map of his 
neighbourhood. 
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NOTES. 

Last week we printed an article advocating the claims 
of M. Giard to the new Chair of Darwinism in Paris. 
We are now informed that the appointment will cerlainly be 
offered to M. Giard, and that, if he declines it, it will be offered 
to Prof. Perrier, of the Pans Museum of Natural Ifistory. It is 
generally desired that the Chair should be connected with the 
Faculty of Sciences in the Sorbonne. MN. Liard, the Director 
of Superior Instruction, in the Department of Public Instruction, 
is favourable to the whole scheme, and hopes are expressed 
that the lectures may be begun in the course of two or three 
months. 


Mr. G. J. RoMangs has been elected Fulletian Professor of 
Physiology at the Royal Institution. He intends to devote all 
the three years of his professorship to one continuous course of 
lectures on ‘‘ Before and after Darwin.” This year’s course— 
“ Before Darwin ”’—will be an historical survey of the progress 
of scientific thought anj discovery in biology from the earliest 
times till the publication of “The Orin of Species.” Next 
year’s course will be ‘‘ On the Evidence of Organic Evolution,” 
and the third year’s ‘‘ On the Factors of Organic Evolution.” 


On Saturday, the 21st inst., at three o'clock, Lord Rayleigh 
will deliver, at the Royal Institution, the fist of a course of 
seven lectures on Experimental Optics. The remaining lectures 
of the course will be given at the same hour on the following 
Saturdays. 


Tue annual general meeting of the Anthropological Insti- 
tute of Great -Britain and Ireland willitake place on Tues- 
day, the 24th inst, at 8 o’clock pm. precisely, Mr. Francis 
Galton, F.R.S., President, in the chair. The following will be 
the order of business :—Confirmation of the minutes ; appoint- 
ment of scrutineers of the ballot ; Treasurer's financial state- 
ment; report of Council for 1887; the Presidential Address ; 
report of scrutineers ; and election of Council for 1888, 


DR. H. Liroyp SNAPE has been elected to fill the Chair of 
Chemistry at University College, Aberystwith, rendered vacant 
by the death of Prof, Humpidge. The new Professor acted for 
three sessions as Demonstrator of Chemistry at University Col- 
lege, Liverpool. Afterwards he studied at the Univensities of 
Berlin and Gottingen under the direction of Profs Hofmann 
and V. Meyer iespectively. On his return to England he was 
appointed Director of the Department of Pure and Applied 
Chemistry in the Manchester Technical School, 


WE regret to announce the death of Mr. Hayden, the well- 
known Ameuican geologist. He died on December 22 last. 


MR. ANDREW GARRETT, an eminent American conchologist, 
died at his residence on the island of Huahine, Society Group, 
Soath Seas, on November 1 last, n his sixty-fifth year. 


THE Meteorological Council his recently published Part III. 
of the Daily Synchro 101s Weather Charts of the North Atlantic 
and the adjacent continents. Parts I. and IL, were respectively 
noticed in NATURE, vol, xxxv. p. 469, and vol. xxxvi, p. 178. 
The part just issued, dealing with the period from Febraary 15 
to May 24, 1883, comprises the weather for the end of the 
winter and the early spring. The charts show clearly how very 
different are the conditions which exist over the Atlantic in the 
winter from those which exist ın the spring. The early charts 
contain numerous instances of storms, and the baro netrical 
disturbances which accompany them embrace a large part 
of the North Atlantic Ocean. An interesting case of 
storm development is shown over the Amencan Lakes on 
February 19. The disturbance subsequently traversed the 
Atlantic, and passed about 809 mules to the north of Scotland on 
the 24th, causing a moderate gale in the noth of ont islands, 
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and gales generally over the north-west of Emope. There is 
another instance of rapid storm development off Flonda on 
Apuil 2, the disturbance growing into a severe hurricfne when 
south of Newfoundland on the 4th. A storm-area was formed 
off the north-west coast of Africa on February 20. This seems 
to have originated in an intensifying of the northerly wind on, 
the eastern side of the Atlantic anticyclone. On the 22nd the 
storm was fully developed, and the cyclonic chculatioa was 
conplete, the barometer registering as low as 29°6 inches 
This disturbance travelled to the westward as far as the middle 
of the Atlantic. On the 25th it was clearly dying out, but on 
the 26th it apparently gained fresh life, and on Feruary 28 and 
March 1 it was causing a gale close to the American coast, and 
to the south of Newfoundland and Nova Scotia. It afterwards 
travelled eastwards, skirting to the north-west of Iceland on 
Match 3, and finally struck the north-west coast of Norway on 
the 4th. There is also a case of a double-headed depression 
travellmg to the eastward across the Atlantic between March 25 
and 31. These charts sho. very clearly the explanation of 
the cold noitherly and north-easterly winds experienced over 
England during the spring, the isobaric lines indic ting a general 
extension of the Atlantic high pressure over our islands at this 
season, 





AT the meeting of the French "Meteorological Society on the 
6th ult. a paper by M. André, Director of the Lyons Ob- 
seivatory, on the influence of altitude on temperatuze, was read. 
The observations wece made in the environs of Lyons in the 
years 1881-84. The mean diurnal range was 18°'s F. at the 
lowest station (574 feet), and 127-3 at the highest station (2050 
feet). M. Pomcaré submitted a table showing the 1elation 
between the barometric movements at lat. 40° and 10° N., and 
the phases of the moon. AI. Renon made a communication on 
the observation of fog. He considered the present method of 
observation to be defective, as the observer could only note 
what exists around him; a knowledge of the conditions at a 
considerable height above him was necessary, to arrive at satis- 
factory conclusions. This desideratum was also urged by M. 
Janssen. 


ON January 3, snow fell in Christiania from a perfectly clear 
szy. After a strong southerly wind with cloudy wenther in 
the moining the weather cleared, but at about noon it again 
thickened, and snow and sleet fell, In the afternoon the sky 
again became clear and continued thus, with a storm blowing 
fron the west. Just before 8 p.m., however, thick clouds again 
gathered, the full moon became obscured, and snow began to 
fall heavily. A quaiter of an hour later the wind swept the 
clouds away, and the sky becaue completely clear, with the 
The stars shone brightly, 
and the full moon illuminated the landscape ; still s iow continued 
to fall thickly for some ten minutes. That the snow could not 
have originated with the clouds m the east is proved by the 
circumstance that the wind was westerly. A well-known 
meteorologist ascribes the phenomenon to the presence at a 
certain elevation in the atmosphere of a very cold layer of air m 
which the a cending, comparatively warmer, air became condensed, 
the moisture being thrown ont in the form of snow, but not in suffi- 
cient quantities to obscure the blue sky, the stars, and the moon. 
The great chilling of the layer of ar ieferred to may have been 
caused by the coldness of the heavy snow clouds which a few 
minutes previously filled the atmosphere, 


ON December 24, at 9.45 p.m., a brilliant meteor was ob- 
served in the north-western sky at Orebro, in Central Sweden. 
The light, variegated in colour, was very intense The meteor 
seemed to fall perpendicularly to the earth with a slow motion, 
and dissolved itself without any report, On|[Decembe: 25, at 


| about 5 p.m., another meteor, shining with an intense blush- 
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white light, was seen going in a north-westeily direction at 
Karlskogo, also in Central Sweden. 


ANOTHER impoitant paper upon the synthesis of glucose is 
communicated by*Dis. Emil Fischer and Tafel to the cunent 
number of the Berichte, They have ‘succeeded in artificially 

“prepaiing glucose directly from glycerine. It will be remem- 
bered that this synthesis was first effected by decomposition of 
acrolem dibromide, CH,Br CHBr, CHO, with baryta water ; 
glycerine aldehyde, CH,OII. CIIOH . CHO, being probably 
first formed, and afterwards polymerizing into glucose. Hence it 
might be expected that the same result could be achieved by 
direct oxidation of glycerine to aldehyde and subsequent con- 
densation by means of alkalies, This supposition has been com- 


pletely confirmed by experiment, and the new method 1s at once , 


an easier and a cheaper one. A laige quantity of glycerine was 


tust oxidized by means of soda and bromine, the temperature ! 


being kept down to 10°, The bromine ieadily dissolved on 
shaking, and the evolution of carbonic acid gas soon rendered 
evident the progress of the change. After half an hour the 
reaction was found to be complete ; the liquid was then acıdı- 
fied with hydiochloric acid and a curent of sulphur dioxide 
passed throughs it until all the bromine was reduced. 
liquid, after neutralization with soda, was found to contain a 
large quantity of glycerine aldehyde. About 1 per cent. more 
soda was then added, and the solution allowed to stand ata 
temperature of about o° for four or five days, As the polymeniza- 
tion proceeded, the liquid gradually lost the power of reducing 
alkaline copper solutions ın the cold, but, like sugar, rapidly 
reduced them on warming. In order to isolate the sugar thus 
formed, the phenylhydrazine compound was prepared, as in the 
former experiments, by neutralizing with acetic acid and adding 
phenylhydiazine and sodium acetate, heating six hours upon a 
water-bath. After some time crystals of the phenylhydrazine 
compound, CygH,,N4O., were deposited, and after purification 
were found to possess all the properties of the compound 
obtained fiom acrolemn dibromide; in fact, they were identical 
with if. This compound crystallizes in beautiful yellow needles, 
melting at 217°; on heatmg it with zinc dust and acetic acid, a 
base is obtained which, by the action of nitrous acid and subse- 
quent neutralization with soda, yields, on evaporation, syrupy 
glucose itself. Not only does this later work of Drs. Fischer 
and Tafel confirm their forme: striking results, but it leaves the 


subject ina much more complete state, and furnishes chemists | 


with a far 1eadier method of preparing artificial glucose in the 
laboratory. 


Tue habits of a running spider of Southern Europe. Zaran- 
tula naibonensis, Latr., studied by Herr Beck, are curious. It 
makes a vertical round hole in thé ground about 10 inches 


deep, and this, with a small earth-wall sometimes made round | 


the mouth, is lined with web. A little way down is a small 
lateral hole, into which the spider shrinks when an animal falls 
into the tube ; when the animal has reached the bottom the spider 
pounces on it. One can readily te l that a tube is tenanted, by 
the bright phosphorescent eyes of the spider turned upwards. 
In fight the spider erects itself on its last pair of legs, striking 
with the others. The bite is not fatal to man, but it causes 
large swellings, The children in Bucharest angle for these 
spiders by means of an egg-like ball of kneaded yellow wax 


tied toa thread. This is lowered with jerks into the hole, and ' 


the spider fastens on it and con be pulled out; whereupon an- 
other thread is passed round one of the legs, and the animal is 
played with. 


LEMMINGS are very numerous in several valleys in Southern 
Notway this winter. In many places the snow is furrowed for 
mules by the march of these little animals on their migration 
southwards, 


The j 


' In November last a Runic stone was found at Haggerstaland, 
; in Sweden. A lady happened to notice a long stone in the 
| pioximity of a well-known Runic boulder, and having had it 
, turned found that there was an inscription on the othe: side, 
| which has been interpreted thus :—‘‘ Gardar and Jorund 1aised 
these stones afte: (in memory of) their sister's sons, Ernmund and 
Ingemund.” The newly-discovered stone is of importance, as 
it supplements the Runic inscription of the other stone, viz. :— 
“These memorial stones are made after (in memory of} the sons 
i of Inga. She took heirloom after them, but these brothers (re- 
| ferred to on the other stone) will take heirloom afte: her, 
Gjad’s!?) brothers; they died ın Greece.” The latter stone is 
' made particularly interesting by the reference to the death of the 
' {wo men in Greece, 


1 Wast digging for potatoes late last autumn on the Island of 
Fredéen, on the west coast of Norway, a man unearthed a flat 
: gold armlet with Runic inscriptions, and bearing on the inside 

the year 875, On the outside 13 a large bright stone, but of 
! what kind has not yet been ascertained. This islandis rich in 
historical traditions from the Viking era. 


In a late issue of the Zsvestia of the Russian Geographical 
Society M. Krasnoff makes some interesting remarks on the 
antiquities of Tukistan, He points ont that in the stone 
inscriptions he has seen in the Tian-Shan the men are always 
represented on horseback, aimed with bows, anows, long pikes 
with flags, and curved swoids. Their dress is like the present 
halat of the Mongolians and the Turks. The scenes represented 
mostly relate to hunting, and the men are surrounded by stags, 
arkhars (wild sheep), foxes, tigers, wild boars, and some 
very big animal with a thick hairy tail, and with tusks like 
| those of the mammoth. In the goige of the Uzun-su, M. 
| Krasnoff saw the drawing of a camel, There are no inscriptions 
proper by the side of these diawings; but plenty of wild sheep, 
like the fav-¢eA of om days, are 1epresented in files along 
mountain-paths. These drawings are very rapidly obliterated, 
and will soon disappear. They ought to be reproduced by 
archeologists. 





Tite second number of the ‘‘ Bibliographies of Indian Lan- 
; guages,” by James C. Pilling, has just been issued by the U.S. 
Bureau of Ethnology. It treats of the Siouan stock. 


A USEFUL Catalogue of Buitish Mollusca, published by Mi. 
H. W. Marsden, of Gloucester, has been sent to us. The 
Catalogue has been compiled by Mr. Charles Jeffreys, from 
Jeffreys’ “ British Conchology,” with alterations and additions 
to date, 


Tux Royal Botanic Garden of Calcutta has just completed 
| the first hundred years of its existence, having been established 
in the yem 1787. The Zinws of India, in reviewing the 
history of the Gaiden, points out the many advantages which it 
has conferred on India, It has practically established and has 
done wonders to promote the now flourishing tea industry of 
| India. The dnectors were the first to introduce potato-growing 
in that country, and they imported the quinine-yielding cin- 
chonas from South America, and thus took the first step towards 
' the establishment of what is now one of the most successful 
Indian mdustries. Besides these great successes, India owes to 
that establishment, the Z7iwes of India thinks, almost all the 
efforts that have been made to improve the quality of Indian 
cotton, and to push its sale in the European markets. The best 
sugar-cane has been brought from the West Indian Islands, and 
1 has been planted in all parts of the country; and flax, hemp, 
i tobacco, henbane, vanilla, coffee, cocoa, ipecacuanha, india- 
1 
( 





rubber, tapioca, and many other products have been system- 
atically experimented on ın the Garden. Nor has horticulture 
| been neglected by the superintendents, for the presence in India 


284 





of a large portion of its exotic plants is due to them; and the 
improved systems of cultivation are in a great measure attributable 
to their efforts. 


Tue French Government has commissioned Count Horace de 
Choiseul, a member of the Chamber of Deputies, to proceed on 
a voyage of botanical research to Asia and the United States. 
He will visit the Botanical Gardens at Ceylon, Calentta, Shanghai, 
Japan, San Francisco, &c., to collect botanical specimens not 
indigenous to France. 


TAE Royal Physical Society, of Edinburgh, seems to be doing 
much good work. At the second meeting for the present 
session, Sir William ‘Turner im the chair, Mr. Hoyle read a note 
discussing the function of the Laurer-Stieda canal in the 
Trematoda ; Mr. J. Arthur Thomson submitted an elaborate 
paper entitled “A Synthetic Survey of the Influence of the 
Environment upon the Organism” ; the Secretary, Dr. Traquair, 
communicated a paper on an ornithological visit to the Ascrib 
Islands, by Mr. John Swinburne ; and Mr. Brook gave some 
valuable notes on the marine Crustacea of the Clyde Estuary. 


Capt, Wiacrns, who successfully performed the sea voyage 
from Enrope to Siberia last autumn in the steamer Penty, 15 
shortly expected back in this country. He states that at the 
. time of his leaving Veniseisk, in Siberia, in October, the cold 
varied from 70° to 89° below zero, and that the mercury was 
frozen ın the bulb. 


AT the annual meeting and distribution of prizes at the School 
of Science and Art at Bromley, Kent, on Tuesday, Sir John 
Lubbock delivered an interesting address on technical education. 
He referred to a recent statement of Mr. S. Smith, one of the 
Commissioners on Technical Education, to the effect that it was 
not so much the longer hours and lower wages of Continental 
workmen, nor the tariffs, which were having such objectionable 
influence on ourindustries, but rather, in nearly all instances, the 
great attractiveness of the goods themselves, which had been- 
made by workmen who had received special training in schools. 
Sir John Lubbock went on to say that if we had spent one tithe 
of the treasure which we sent abroad every year to buy the pro- 
duce of the skill of other countries on the training of our own 
people, we should have been making these goods ourselves and 
shipping them to the East and West and to every country under 
the sun. We were constantly crying out for new markets, while 
there was a pew market in every house in the country. We were 
apt, indeed, to forget how much we owed to science, because 
many things which were in reality scientific discoveries had 
become so familiar to us that we looked upon them almost as a 
matter of course, The electric light was still felt to be a tmumph 
of science, but we forgot sometimes that the common candle was 
the result of a whole series of chemical discoveries. The 
Chinese were said to have examined candidates for the army 
until lately in the use of bows and arrows. We saw the 
absurdity of this ; but we were not free from the same error our- 
selves. 


In a recent Consular Report there is a complete description 
of the Technical University of Belgium, which was founded in 
1852, as well as a general sketch of the system of commercial 
and technical training prevailing in that country. Formerly the 
education in Belgian public schools (A¢héndes) was in the main 
classical, but in recent years a section professionelle (commercial 
and scientific) has been added, and now takes its place as an 
integral portion of the public-school system. Here youths 
intended for commercial pursuits, from the fourth class upwards, 
receive special instruction, and then pass on to the Zvstitit, or 
University, where the course lasts two years. The number of 
pupils is 150, a number which would be largely increased, but 
for the difficnlt entrance examination, the inability of many 
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parents to keep their children so long at school, and the prevail- 
ıng idea that a youth intended for commerce cannot enter a 
counting-house too soon. The course at the /nsfste includes, 
besides languages, book-keeping, and the ordinary practical 
work of a merchant’s office, a technical description of the 
ordinary articles of commerce, political economy and statistics, 
commercial and industrial geography, maritime and Customs’ 
legislation, and the building and fitting out of ships. The fees 
range from £11 for the second year at the Zustitut,to £3 5s. 
per annum at the public schools. An extensive commercial 
museum, a chemical laboratory, ard a commercial libiary are 
attached to the Zuststtut. At the end of the course diplomas are 
given to the successful candidates, entitling them to the degree 
of Licencié en Sciences Commerciales, The rules, and a pro- 
gramme and syllabus of the lectures, are appended to the Report. 
The new language, Volapuk, has been added as an experiment, 
mainly, it would appear, because of its possible utility for 
telegraphic communication. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Mexican Deer (Carzacus mexicanus @ ) from 
the Island of Dominica, presented by Mr. George Anderson ; a 
Water Rail (Rallus aquaticus), British, presented by Mr. 
G. J. Payne; two Black-headed Gulls (Larus ridtéundus), 
British, presented by Mr. Thomas A. Cotton; two Common 
Peafowls (Pave cristatusg 9) from India, presented» by Mr 
Richard Hunter ; sixty-six Skylarks (A/auda arvensis), British, 
purchased ; an Egyptian Vulture (Neophron percnopterus) from 
North Africa, received in exchange. 





OUR ASTRONOMICAL COLUMN. 


THE MAURITIUS OBSERVATORY.-—The report of the Duector 
of the Royal Alfied Observatory, Mauritius, for 1886, shows 
that the activity of the institution continues to be exhibited in 
two diections, viz. meteorological and magnetic observations, 
and the photographic record of the state of the solar surface. 
The meteorological observations have been extended during the 
year by the addition to the daily routine, of observations of the 


.duation of bright sunshine, commenced October 1, of maximum 


and minimum diy and wet bulb the:mometers 1n screens, begun 
November 1, and of an earth thermometer at 10 feet below the 
surface of the ground, begun the same day, the necessary instru- 
ments having been received from England. The year 1886 was a 
particularly dry one, the rainfall being below the average in 
every month, and the annual fall the smallest on record. No 
hurricane visited the colony ; indeed, the last took place so long 
ago as Maich 21, 1879; io several cyclones occurred in the 
Indian Ocean, some of which passed near the island, and storm 
warnings were issued. p: Meldrum gives considerable im- 
portance in his repoit to the connection between the meteorology 
of the island and its health. It appears that wet yeas give 
specially high fever and death rates, the greatest mortality usually 
following the maximum rainfall by about two months, At the 
same time there has been a persistent increase in the death rate of 
late yems, which appears to be independent of meteorlogical 
causes, 

The photoheliograph was in constant operation, 533 photo- 
graphs having been obtained on 353 days, but the sunspots were 
much fewer and smaller than in I and 1885. Two photo- 
graphs were also obtained of the solar eclipse of August 29, 
which commenced at Mauritius a little before sunset. 


OccULTATIONS OF STARS BY PLANETS.—The following lis 
of possible occultations of stars by planets is in continuation of 
that given in NATURE, vol. xxxvii. p. 234 :— 


Planet. G.M T of Con- 


Junctionin R A Star. 


Max 
Mag Pl—* Durma- 
tron. 


16. 7 27 . D.M.+20° No, 2062.. 9°5 +0°38 .. 121 
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, OLBERS’ COMET.—The following ephemeris for Berlin mid- 
night 1s in continuation of that given in NATURE, vol. xxxvi. 


Pe 234:—~) . 
1888. RA Docl. Log r. Loga. Bright- 
M 8 Se ness 
Jan. 22. 17 18 28... 3 49°6 S. .. 0°2866 .. 0°3932 ... 0°36 
24 17 21 39. 4 53 
26. 17 24 44 4 204 - 0'2958 .. 0'3948 . 0°34 
28 . 17 27 44... 4 35°0 
17 30 40... 4 49'2 + 0°3048 ... O°3961 ... 0'33 
Feb. 1.17 33 31..5 970 
3 17 36:17... 5 163 . 0'3137 .. 0°3969.. O'31 
5.. 17 3859 5 2962 
7 17 41 36.. 5 40°7 S. .. 073224.. 0°3974 .. O30 


The brightness on 1887 August 27 1s taken as unity. 





l ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 JANUARY 22-28. 


( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
ts here employed.) 
At Greenwich on January 22 
Sun rises, 7h. 55m, ; souths, 12h. 11m. 46°33. ; sets, 16h. 28m. : 
right asc, on meridian, 20h. 16°9m.; decl 19° 44’ S. 
Sidereal Time at Sunset, oh. 34m. 
Moon (Full on January 28, 23h.) rises, rh. 58m. ; souths, 
igh. 8m.; sets, 2h. 29m.*: right asc. on mendian, 
gh. 14°6m, ; decl. 12° 39’ N. 
Right asc, and declination 


Planet. Rises. . on me 
h m. hom h m h m F 
Mercary.. 8 16 ... I2 24 ... I6 32 ... 20 29°3 2I urs. 
Venus..... 5 7e 915 .. 13 23... 17 196... 21 7S. 
Mars .. 23 47%... 5 I9 .. 105... 13 223... 6135. 
Jupiter... 335... 7 53.. 12 II.. 15 57°... 19 33S 
Saturn.. 16 26"... O19 .. 812... 22°5 .. 19 56N 
Uranus....23 29".. 5 I... 1633. 13 46.. 6 9S 
Neptune. 11 56 ... 19 35 314"... 3478... 17 54N 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 
Occultations of Stars by the Moon (visible at Greenwich). 


Co nding 
angles from ver- 


Jan Star, Mag. Disap Reap tex to right for 
inverted unage. 
h, m. h m. o o 
23 . fTaun 4 I I9 near approach 51 —~ 
26... x? Orionis 6 036... 120 ... 178 258 
26 . 68 Orionis ... 6 4 57 near approach 215 — 
28 ... B.A.C. 2683 ... 6 5 I0 near approach 209 — 


Jan h 
22 sn, Í Uianus stationary. 
23. M4 Saturn in opposition to the Sun. 
24 e 23 Jupiter in conjunction with and o° 8’ south 
of 8! Scorpii. 
28... 614 Saturn m conjunction with and 1° 10’ north 
ofthe Moon. è 
Variable Stars. 
Star, R.A. Decl. 
h, om Ben h m 
U Cephei O 52°4...81 16 N... Jan. 25, 21 20 m 
‘ol 3 0'9... 40 31 N. wie h 23» 20 37 m 
S A we ee 5 197. 34 ONL Gs ; 
R Canis Majoris... 7 I4 5... I6 125... p 21, 20 36 m 
3 n 1 23 52 m 
S Cancri 8 376... 19 26N.... 4, 28, 22 28 m 
W Virginis.. .. 13 20°3... 2 48S... ,, 26, 5 om 
R Camelopardalis.. 14 26°1 ... 84 20N.... 4, 25, At 
35 Libree e on 4550.. 8 4S. wu yy 22, IQ 5I m 
REEE s 25, 342m 
U Ophiuchi... 17 109 I 20N... 5, 24 3 4m 
and at intervals of 20 8 
8 Lyre... 18 46'0 ... 33 I4 N. ... Jan. 25, 23 Om 
V Cygni 20 37°7 =. 47 45 » 22, M 
5 Delphini ... 20 37'9.. 16 41N oy 24 M 
Y Cygni 20 476 ... 34 14N » 22, 20 40 m 
s ag 20 33 m 
3 Cephei . 22 25'057 STN u gy 0O OM 


M signifies maximum ; m minimum. 
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Meteor-Showers. 
RA Decl. 
Near: Ursæ Majoris . 133 48 N. - 
» © Leonis 167 5 N.... Very swift. 


» a Coronæ Borealis 236 . . . January 28, Very 


swift. 





GEOGRAPHICAL NOTES. 


Dr. MEYER has been giving an account of his ascent of 
Kilimanjato to the Berlin Geographical Society, and from the 


‘| brief abstract which has appeared his statements are not 


quite consistent with those made ın his letter already referred 
to. For one thing, Alpmists are doubtful if Dr. Meyer got so 
close to the summit by a thousand feet as he himself thinks 
he did; and moreover, from his own statements, his aneroid 
was quite untrustworthy. 


A. SPECIAL meeting of the Paris Geographical Society was 
held on Saturday, to welcome MM. Bonvalot, Capus, and 
Pepin, who have been journeying in Central Asia, We have 
already on several occasions referred to this journey, dunng 
which the travellers crossed the Pamir, but not for the first 
time, as they themselves seem to believe. So far it would 
appear as if the orignal results of this expedition were of no 
@reat value. 


THE paper at Monday’s meeting of the Royal Geographical 
Society was by a young engineer, Mr. W. J. Steains, on an ex- 
loration of the Rio Déce and its northern tributaries (Brazil). 
he Rio Déce has been in past years a classical region for 
research in natural history, but for many years ıt has been 
neglected. It flows through a region that has scarcely been 
touched by the influences of civilization, a region which is the 
home of the Botocudos, one of the most primitive people on 
the face of the earth. The Rio Déce lies between parallels 
19°-21° S. latitude, and is formed by several small streams 
springing from the eastern slope of an important range of moun- 
tains known by the name of the Serra da Mantiqueira. This 
range, running in a north-easterly direction, forms a portion of 
the uregular “' coast- ” of Brazil, and forms, so to speak, 
the “‘retainmg wall” of the series of elevated, undulating table- 
lands composing the greater portion of Central and Southern 
Branl. The total length of the Rio Déce is a little over 450 
miles, “That portion of the Rio Déce basin lying east of the 
Serra dos Aym6res is a densely wooded lowland, sloping gradu- 
ally towards the coast from an elevation of about goo feet. 
Near the coast this plain resolves itself into a long stretch of 
low alluvial ground, studded for the most part with small shallow 
lakes that communicate with each other by means of long, 
narrow, winding streams, called ‘‘valloes.” The largest of 
these lakes is the Lagéa Jupaiand, which communicates with 
the Déce some 30 miles above its mouth by means of a narrow, 
tortuous, deep channel 7 miles long. The lake is 18 miles 
long, and about 24 miles broad at its southern extremity. It is 
very deep, and with the exception of some low alluvial ground 
at its northern and southern ends, is surrounded by high wooded 
bluffs, composed for the most part of reddish clay overlying a 
stratum of coarse red sandstone. At the head of the lake isa 
river—the S, José, which mses in the Serra dos Ayméres, and 
flows through an unexplored district, inhabited by wandering 
hordes of wild Botocudo Indians. Throughout the whole of 
us course, the S. José flows through dense forest abounding in 
the much sought-after “ Jacarandá,” or rosewood tree (Bignonia 
certdea, Will.) The Botocudos number about 7ooo people, and 
among some of the more savage tribes cannibalism still prevails. 
Mr. ‘Stealing stayed several weeks among these people, and 1s 
therefore able to add something to our knowledge of them. In 
appearance Mr. Steains states, the Botocudos can scarcely be 
ed prepossessing. The average height is 5 feet 4 inches. 
Their chests are very broad, and this accounts for the facility 
with which they can bend their bows, which are exceedingly 
strong, being made out of the tough springy wood of the Ayri 
or Brijaubé palm (Astrocaryum Ayri, Mart.). The feet and 
hands of the Botocudos are small rather than delicate, and these 
are in fair proportion to their legs and arms, which are lean but 
muscular. Concerning the colour of their skin, these Indians 
are of all shades, some being of a dark reddish-brown, whilst 
others, and especially the women, are quite light. Wath regard 
to features, the Botocudos struck Mr. Steains, as they have done 
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others, as bearing a wonderful resemblance to the Chinese, and 
if, instead of wearing their hair cut round their heads so as to 
form a kind of mop, they wore pigtails, the casual observer 
would scarcely be able to tell where the difference lay. The 
hideous custom for which the Botocudos have always been so 
famous, viz, that of wearing huge lip- and ear-ornaments of 
wood, is fast dying out, and at the piesent time is only to be 
met with among some of the older members of the tribes, who 
retain all the habits and manners of their jnimitive forefathers 
intact, 


THE January number of Petermann s Mitteilungen contains 
a paper by Count Pfeil, describing his journey last summer in 
East A fiica, from Pangani along the Pangani River, south through 
Useguha to the Kingani River, and north to Bagamoyo. Dr. 
Henry e briefly describes the a sage watered by the Rio 
Tubarao and Rio Ararangua in Brazil. Dr. H. Fritsche con- 
tributes a series of astronomico-geographical and magnetic ob- 
servations at thirty-one places in Noith-West Russia and North 
Germany in 1885-6-7, and Mr. § Brooke gives a short acount 
of an excursion he made into the West Australian deseit, starting 
from Israelite Bay on the south coast. 


IN the January number of the Scottish Geographical Magazine, 
Mr. John Murray publishes the final results of his long research 
on the height of the land and the depth of the ocean. The 
paper consists mainly of a series of elaborate measurements 
giving the detailed data on which he founds his general con- 
clus‘ons. The conclusions to which Mr, Murray comes are of great 
interest, but they are too important to be stated ina note. The 
mean height of the land of the globe he estimates at 2252 feet. He 
finds that 84 per cent. of the land of the globe lies between the 
sea-level and a height of 6000 feet. The mean depth of the ocean 
again is 14,640 feet. In contiast with the land, only 42 per 
cent. of the waters of the ocean lie between the surface and a 
depth of 6000 feet ; while 56 per cent. of the ocean waters are 
situated between depths of 6000 and 18,000 feet. The total 
area of the dry land Mr. Muray makes to be 55,000,000 square 
miles, while that of the ocean is 137,200,000 square miles, The 
bulk of the dry land above the sea is 23,450,000 cubic miles, and 
the volume of the waters of the ocean 323,800,000 cubic miles. 


The amount of matter carried from the land each yearin suspension | 


and solution, he estimates at 3°7 cubic miles ; ıt would thus take 
6,340,000 years to transport the whole of the solid land down 
to the sea. Should the whole of the solid land be reduced to 
one level under the ocean, then the surface of the earth would 
be covered by an ocean with a uniform depth of about two 
miles, The volume of the whole sphere, Mr. Muniay estimates 
at 259,850,117,778 cubic miles With the data now published 
should be compared Mr. Murray’s Aberdeen lecture (NATURE, 
vol, xxxii, p. 581). te -- Frese) 2 


c> In the last number of the Comptes rendus of the Paris Geo- 
graphié] Society, M. Chaffaujon gives a detailed narratıve of 

is recent joumey up the Orinoco. The section of greatest 
interest 1s that which relates to the upper comse of the river, 
which M, Chaffaujon found to be all wrong on existing maps. 
This he has traced with much cme. Ile examined also with 
care the outlet of the Casiquiare, by which the river is con- 
nected with the Rio Negro and the Amazons. He finds the 
bank of the river here to be mostly gravel, and in the rainy 
season the rive: coming down from the mountains with consider- 
able force impinges against the bank, and forces a passage out. 
He states that the place of outlet seems to be shifting down- 
wards every year. 





THE TOTAL ECLIPSE OF THE MOON, 
JANUARY 28. 


A TOTAL echpse of the Moon offers some special advantages 
for the exact determination of the diameter and distance 
of our satellite. Observations of the bright limbs are ex 
to considerable errors from the effect of irradiation, and Hable 
to be affected by peisonal habit in the observer. The method 
of occulfations has, under ordinary circumstances, proved scarcely 
more successful, owing chiefly to the fact that immersion and 
emersion so seldom take place under similar conditions. But 
in a total eclipse of the Moon, the disappearances and reappear- 
ances occur at limbs under similar illumination, and since the 
diminution of the Moon’s light allows much fainter stars to be 
seen close to the Moon than can usually be obseved, a much 











greater number of observations can be made than under ordinary 
conditions, and the effects of local irregulanties of the Moon’s 
circumference can be eliminated by observations made at a 
great number of points. If, then, as many Ooservatories as 
possible would combine to observe the occultations of the 
small stars passed over by the Moon durimg its eclipse, the 
labours of a Ex hours would give matenals for a better deter- 
mination of its diameter and parallax than could otherwise be 
obtamed from the observations of many years. In view 
of these advantages, and noting too how hitherto they had 
been neglected by astronomers, Dr. Dollen, of Pulkowa, pub- 
lished a paper in the Astronomische Nachrichten, No, 2615, 
previous to the eclipse of October 4, 1884, in which he gave a 
catalogue of 116 stars which would be occulted during that 
eclipse, and ed for the co operation of as many observers 
as possible. Unfortunately, the weather in many places was 
veiy unfavourable, and even where the sky was clear an unfore- 
seen hindrance to observation was experienced in the unusual 
faintness of the eclipsed Moon The part of the sky, too, 
through which it was passing was bare of stars above the gth 
and 10th magnitudes Still the results were sufficiently success- 
ful to encourage Prof. Stiuve and Dr. Dollen to repeat the 
attempt, especially as under several aspects the approaching 
eclipse of January 28 presents more favourable conditions than 
that of October 4, 1884 > the magnitude of the eclipse will be 
somewhat larger, and the duration of the total phase a few 
minutes longer. Accordingly, Dr. Dollen has drawn up a 
catalogue of 300 stars which will be occulted, whilst Piof. 
Struve has computed by a graphical method the times of dis- 
appearance and reappearance, and the position-angles of the 
occulted stars, for 120 Observatories, which he has invited to co- 
operate with him in the work of observation. The experience 
gained dunng the 1884.eclipse has led Dr. Dollen to include only 
those stars occulted during the total phase or immediately before 
and after, but he has thought it well to give stars down toe- 
the 11th magnitude. 

Of the 300 stars given in Dr. Dollen’s catalogue, the 
majority of course will not be seen to be occulted fiom any 
prt of this country. The following, however, may be observed 

ere a 





No RA Decl. No RA. Decl. 

87. 130 25°18 ..17 26°95 N.| 164 .13r 3'87 ...17 26°81 N. 
9I. 27°98... 35°12 165... 3°96 . 25°64 
93 28°70 . 35°57 166 .. 4°48. 32°90 
97.. 29'I4.. 45°66 | 172... 626.. 17°96 
98 29°53... 37°64 180 .. 10 35. 32°80 * 
100... 30°08 .. 38°14 | 181... 12°61 . 33°34 
102 3018..  23'95 Igo. 16°58... 12°54 
108 34°21 44°27 l 192.. 1852.. 44'177 
IIO. 35°90.. 30°12 194... 19°26... 38°34 
112 36°51... 47°21 197... 2UIT.. 19°06 
114...130 37°43 17 19°16 N.' 198 ..131 21°33 17 26°69 N 
II5 . 37:44 4'07 201... 23°15 37°63 
116... 37°89... 48°54 1 207... 24°96 . 26°65 
124... 40°69... 49°34 | 209 .. 25°71... 22°85 
125.. 4076... 18°26 ZIO 26 II.. 30°07 
126 41°76.. 30°46 212 28°48 17°66 
128 43°50 34°10 216 30°76... 17°96 
130 45°17. 45°27 219... 31°77 © 8°64. 
134.. 48°24 42'I16 |221 32°45. 35°77 
136.. 49°50 45°96 | 223.. 32°5 26'14 
138 ..130 50'I10 ..17 26°35 N. | 224...131 33°05...17 32°50 N. 
142... 54°18... 18°36 225 n. 33°65 . 22 al 
144... 54°71... 35°I7 226 .. 33°71... 13/34 
148... 5691... 38°34 | 233 . 37°74 - 9'24 
150... 5753. 22°75 | 236... 39 74. 21°26 
152 57°97. 28°93; 237. 40°51. 30°82 
153.. 59°04... = 22°95 242. 43°43 17°36 
155.. 59°88... 15°96 247 . 48°32 24°55 
156...131 0°48.. 36°32 248.. 48 44 IE24 
157 0'75 . 3991 251 49°29.. 9°44 


The positions given are the apparent positions for January 28, 
1888, and are expiessed for R.A, as well as declination, in 
degrees, minutes of a degree, and hundredths of a minute, 

The following are the times òf disappearance and reappearance 
as fuinished by Prof. Struve for the stars which will be occulted 
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by the Moon at @reenwich. The angles are counted fiom the 
“uue North through the true East as in observations of double 
stars, &e. m 





Disappearances, Reappearances. 

Star's ican Star's (ied GMT. 
No, > e © m No é hom 
148 74 IO 23°1 87 243 10 22°3 
152 107 258 97 316 23°6 
156 .. 8o . 30°5 124 351 29°3 

Beginning of total phase 116 339 30°2 
go... 13 10 323 102... 234 si 30'2 
157 6 33" Beginning of total pha 
153 ras, 3488 QI ow 277 10 32°3 
142 I54 371 IIZ ... 330 32°7 
166 9. 33°7 93... 278 33° 
164 Itt 39'7 II a 33 34°6 
165 116 4u'l 9 286 346 
180 86 §2°0 114 21 35°1 
155 163 . 55°3 Ico 288 354 
172 45 . 588 | 108 314 35°7 
181 63 TI 13 125 21I 42'5 
198 109 17°6 be Ce) 264 50°1 
194 57 186 130 328 53r 
197 127 24-4 | 136 337 579 
207 97 25'5 126 269 Il 37 
201 n 6 278 134 317. 6'4 
210 4 28°1 128 283 6'6 
209 1O 294 138 260 22'i 
190 164 34°2 142 228 22 3 
212 127 42 144. 294 298 
223 ` 94 42°9 148 3 30 2 
216 124 45°3 155 221 31'S 
224 70 464 | 157 318 34°5 
225 107 46°9 150 252 381 

Y 221 56 49°4 156 303 40°3 
226 138 58°2 152 275 40'6 
236 105 12 08 153 254 41'8 
237. cen = JO we 3°5 166 294 52'6 
End of total phase 164 273 54°4 

242 116 I2 I1'9 172 240 54°5 
219... 168 I2 1 165 268 54°7 
233 wn 185 74 ir .. 322 59°7 
247 «e Toon Ig'I 180 298 ... I2 4'8 

End of total pbase 

190 223 12 10°9 

194. 328 1I‘2 

201 330 19'4 
The following table gives the magnitude of the occulted 

stais :— 

Star's M tar’s ? i r j 
oa ag oar Mag. oe s Mag. Sun s Mag. 
100 9'5 150 10 181 10 219 I0 
108 9'3 153 I0 197 Io 221 10 
126 9°5 157 9'4 198 95 225 10 
128 9'5 164 8o 201 8-7 226 I0 
136 23 165 2a 209 I0 236 9'5 
142 o I g 210 9'5 247 2 
148 ` 10 180 9'5 21 10 ? 


The 1emaining stars are all of the eleventh magnitude. 


It would be advisable for intending observers to make a 
rough map of the stars they are to observe, and to acquaint 
themselves as completely as they are able with their configura- 
tion. The observations should be rehearsed as far as possible 
on previous evenings, that the necessary quickness in K 
from one point of the Moon’s limb to another may be acquired, 
and a fair a nna a eae with the sequence of the settings, 
It will be well probably, to somewhat reduce the list of stars for 
observation ; since some of the phenomena follow each other s3 
closely that some must be lost, and if the work of selection 1s 
left for the actual time of observation probably more stais will 
be Jost than necessity demands, and a risk of confusion and 
mistake will be incurred. The suggestion has also been made 
that the eye-piece to be employed should not be placed as usual 
in the centre of the field, but be made to revolve round it at the 
distance of the Moon’s radius. The Moon would then be brought 
to the centre of the field, and kept there throughout the entire 
series of observations, and only the eye-piece would be moved. 
A fairly high power will probably be found the best forthe work, 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE,—Among the lectures- for the present term 
we note the folloning i - 

Chemistry: Prof. Dewar, on Organic Chemistry; Mr. 
Pattison Muir (Caius), on Chemical Affnity; Mr. Heycock 
(King’s), on Chemical Philosophy for Natural Sciences Tripos, 
Pati ; Mr. Robinson, on Agricultural Chemistry. 

Physics: Prof. Stokes, Physical Optics; Prof. J. J. Thom- 
son, Properties of Matter; Mr, Shaw (Emmanuel), Thermo- 
dynamics and Radiation. , 

Geology : Prof. Hughes, Geology of a District to be visited 
at Easter ; Mr. Marr, Principles of Geology. 

Botany: Mr. Gardiner, Advanced Anatomy of Plants; Mr. 
Potter, Advanced Systematic Botany. 

Zoology: Prof. Newton, Geogiaphical Distribution of 
Vertebrates; Mr. Sedgwick, Morphology of Mollucsa and 
Echinodermata ; Mr, Gordon, Morphology of Amniota, recent 
and extinct. 

Physiology: Dr. Lea, Chemical Physiology Mr. Langley, 
Advanced Histology and Physiology ; Dr. Gaskell, Advanced 
Physiology of Vascular System. 

Prof, Ray lectures on Pathology, and has practical classes ; 
Prof. Latham on the Physiological Actions and Therapeutical 
Uses of Remedies; Dr. Anningson gives demonstrations in 
Practical Hygiene, 

In Mathematics the following are among ‘the lectures :—~ 
Prof. Cayley, Analytical Geometry; Mr. Forsyth, Modern 
Algebra, symbolical methods-and ternary forms; Dr. Ferrers, 
Elliptic Functions; Dr. Besant, Integral Calculus, Definite 
Integrals, Mean Value and Pl onability; Calculus of Variations, 
and Differential Equations; Mr. Ball, History of Mathematics 
up to 1637; Mr. Mollison, Discontinuous Functions and Con- 
duction of Heat; Mr. Whitehead, Grassmann’s Ausdeb- 
nungslelie, with special reference to its applications. 





SOCIETIES AND ACADEMIES, 
LONDON, $ 


Royal Society, December 22, 1887.—‘‘ The Emly Stages 
in the Development of Antedon rosacea.” By H. Bury, B.A., 
F.L.S., Scholar of Trinity College, Cambridge. Communicated 
by P. Herbert Carpenter, D.Sc., F.R.S., F.L.S. 

In the orientation of the larva, J. Barrois’ suggestion (Comptes 
rendus, November 9, 1886) has been adopted, viz. that the stalk 
of the Pentacrinoid represents the preeoral lobe of other Echino- 
derms. Besides the right and left body-cavities, an anterior 
unpaired body-cavity is developed (distinct from the hydrocele), 
and opens to the exterior by the water-pore in the free-swimming 
larva. 

A larval neivous system is developed, but is lost after fixation. 

The vestibule of the fixed larva (Cystid) is formed by invagina- 
tion, as described by Barrois (Comptes rendus, May 24, 1886), 

The watei-tube (stone canal}, by opening into the anterior 
body-cavity (now very small), places the water-vascu'ar ring in 
indirect communication with the exterior. 

The anus opens in the same interradius as the water-pore. 

In theskeleton, besides the parts already known, three under- 
basals are present, which are of great phylogenetic interest, 


Geological Society, December 21, 1887.—Prof. J. W. 
Judd, F.R.S , President, in the chair.—The following com- 
munications were read :—On the correlation of some of the 
Eocene strata in the Tertiary basins of England, ium, and 
the north of France, by Prof. Joseph Prestwich, F.R.S, Al- 
though the relations of the several series have been for the most 
part established, there are still differences of opinion as to the 
exact relation of the Sable de Bracheux and of the Soissonnais to 
the English series; of the Oldhaven Beds to the Woolwich 
series ; and of the London Clay and Lower and Upper Bag- 
shots to equivalent strata in the Pais basin, The author 
referred to the usual classification of the Eocene series, and 
proceeded to deal with each group in ascending order. The 
Calcaire de Mons is not represented in England, but may be 
in France by the Strontianiferous mails of Meudon. It con- 
tains a rich molluscan fauna, including 300 species of Gastero- 
pods, many of which are peculiar, but all the genera aie 

ertiaty forms. The Heersian me beds of local occurrence, 
and the author sees no good reason for separating them from 
the Lower Landenian or Thanet Sands. He gave reasons for 
excluding the Sands of Biacheux fiom this group. Out 
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twenty-eight Pegwell Bay species, ten are common to the 
Lower Landenian, and five to the Bracheux Sands, which 
present a marked analogy with the Woolwich series. These 
Sands of Bracheux are replaced in the neighbourhood of Pais 
by red and mottled clays. Out of forty-five species at Beauvais, 
only six are cormon to the Thanet Sands, and ten to the 
Woolwich series. Ont of seventy-five species in the Woolwich 
and Reading Beds, nineteen occurin the Bracheux Beds, if 
we add to these latter the sands of Chalon-swr-Vesles. 
Respecting the Basement Bed of the London Clay (Oldhaven 
Beds m part), the author would exclude the Sundridge and 
Charlton fossils, which should be placed on a level wih the 
Upper Marine Beds of Woolwich. He allowed that the former 
were deposited on an eroded suiface, but this myolves no real 
unconformity, whilst the palwontological evidence is in favour 
of this view, since, out of fifty-seven species in the Sundridge 
and associated beds, only sixteen are common to the London 
Clay, Ie therefore objected to the quadruple division, Either 
the QOldhaven should go with the Woolwich or with the 
Basement Bed. [le admitted that the term ‘ Base nent Bed” 
is objectionable, and preferred Mr. Whitaker's term for the 
series, as he would limit i. The Lower Bagshot Sands the 
author would call ‘ London Sands,” whose Belgian equivalent 
isthe Upper Ypresian, and the French the Sands of Cuise-de 1a- 
Motte, forming the uppermost series of the Lower Eocene. A 
group of fossils has been discovered m the Upper Yopresian 
sands of Belgium, which leaves no doubt of their being of Lower 
Eocene age, and consequently the Lower Bagshots must be 
placed upon the same horizon. There is no separating lire of 
erosion between the London Clayand the Lower Bagshots, the 
upper part of the former is sandy, and the lower part of the latter 
frequently argillaceous. Similarly no definite Ime can be drawn 
between the Upper and Lower Vpresian ; but in both countries 
this series is sepmated fiom overlying beds by a well-marked 
line of erosion So also in France the base of the Caleaire 
Grosser (Bracklesham Beds) 1» a pebbly greensand resting on 
an ermded surface of the Sands of the Cutse-de-la-Motte. In 
Belgium, in Whitecliff Bay, and in the Bagshot «istrict the 
Upper Eocene rests upon an eroded surface of the Lower 
Eocene. The reading of this paper was followed by a discassion 
in which the President, Mr. Whitaker, Dr. Evans, Dr. Geixie, 
and others took part.—On the Cambrian and associated rock» 
in North-West Caernarvonshire, by Prof. ] F. Blake. 


PARIS. 

Academy of Sciences, January 9.—M. Janssen, President, 
in the chair.—Remarks on M. Cornu’s last note regarding the 
synchronizing of time-pieces, by M. C. Wolf. The author points 
out that M. Cornu has misunderstood the language of the English 
physicist, Mr. Everett, whose theory 1s shown to he perfectly 
applicable to the Vérité method of synchronization. The 
efficiency of this system has received a remarkable confirmation 
from the circumstances attending an accident by which the 
synchronizing apparatus was recently put out of order in the 
city of Pans,—Researches on rathenium, by MM. H. Debray 
and A. Joly. In continuation of previous studies of this rare 
metal, the authors here deal with its oxidation and the dissocia- 
tion of its bioxide. From these researches it appears that 
hyperruthenic acid must now be added to the list of compounds 
which are ensily destroyed by heat, although obtained at such 
high temperatures that their existence was long considered pro- 
blematical. Their formation at these temperatures is analogous 
to the dissociation of bodies that were supposed to be incapable 
of decomposition before IT. Saimte-Claire’s discovery.—Re- 
searches on the breath of man and other mammals, by MM. 
Brown-Séquard and d'Arsonval. These iesearches make 1 
evident that the air exhaled by mammals, even in a healthy state, 
contains a very powerful toxic element, to which should probably 
if not certainly be attributed the bad effects caused by breathing 
a close atmosphere.—Variation of temperature of a condensed 
or expanded vapour while preserving the same quantity of heat, 
by M. Ch. Antoine. An casy method 1s given for calculating the 
final tension that results from the variation of a given temperature, 
and the final temperatue that results from a given degree of 
condensation or expansion.—On the influence of temperature on 
the magnetic state of iron, by M. P. I edeboer. Although it 
has Jong been known that a magnet raised to a red heat loses its 
magnetic properties, no successful attempt had hitherto been 


made to determine by direct measurement the actual degree of | University and Educational Intelligence .... 


temperature at which iron ceases to be a magnetic body. The 
experiments here described now show that aron remains magnetic 


| 





up to 650° C., after which a rapid variation is observed in its 
magnetic condition. At 750° the magnetic properties are scarcely 
perceptible, and at 770° they disappear altogethei, returning in 
the same way as the metal cools down. This presents a remark- 
able analogy to the conclusions of M. Pionchon, tho, in his 
recent paper on the specific heat of iron at high temperatures, 
has shown tbat this metal undergoes a sudden change of state 
between 660° and 720°.—On the present value of the magnetic 
elements at the Observatory of the Pare Saint-Maur, by M. Th. 
Moureaux. The absolute values, as deduced from the mean of 
hormay observations recorded by the magnetograph are as fol- 
low: declination, 15° 527r; inclination, 65° 14° 7; horizontal 
component, 0°19480 ; vertical, 0°42245 ; total force, © 46520; 
longitude of the Observatory, 0° g’ 23” E. of Pans; N, lat., 
48° 48’ 34°.—On the employment of sulphureted hydiogen for 
punfymg the salts of cobalt and nickel, by M. H. Baubigny, 
The experiments here described clearly show that fram a miv- 
twe of the salts of these two metals it is impossible to o tain a 
pure sulpharct ether of nickel or of cobalt by the action of sul- 
phureted hydrogen, Delfy statements regarding the action of 
ydrogen on the saits of the heavy metals are thus shown to be 
sgroundless.—On a new method of quantitative analysis for the 
mitiites, by M. A. Vivier. This method consists in using the 
reaction discovered by Millon for the analysis of urea, bet with 
sh-orption of carbonic acid and measurement of the nitrogen 
liherated im the process, 
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THURSDAY, FEBRUARY 2, 1838. 





- THE COMPOSITION OF WATER, 


UMAS, in his well-known memoir on the gravi- 
metric composition of water, which every student 

is taught, and rightly so, to regard as one of the classics 
of chemistry, states that of all analyses presented to a 
chemist that of water is the one which offers the greatest 
uncertainty. Critics of @ certain type may possibly take 


however, will gainsay the statement that, in view of the 
momentous issues which depend upon our knowledge of 
the composition of water, this knowledge is not by any 
means so exact as the state of contemporary science 
demands, It is, of course, not merely the question of the 
quantitative composition of water, but the far more 1m- 
portant matter of the relative values of the atomic weights 
of hydrogen and oxygen. Of all stoichiometrical con- 
stants required by chemists nowadays, those of hydrogen 

> and oxygen are infinitely the most important. Every 
chemist knows what is dependent on these ratios, and he 
knows too that the difficulties which their direct determi- 
nation involves are well-nigh insuperable. 

All the discussions within recent years on the validity 
of Prout’s law have tended to show that so far as experi- 
mental work is concerned, the question may now be said 
to hang upon these particular values. It 1s not too much 
to say that, ıf any chemist could succeed in showing by 
irrefragable experimental evidence that the atomic weight 
of oxygen was exactly sixteen times that of hydrogen, 
he would in the present state of scientific opinion at 
once succeed in inducing his brethren to accept Prout’s 
law and all its far-reaching consequences as articles of 
their chemical creed. 

It may be worth while to examine very briefly the 
nature of the ground upon which the present accepted 
values for the relative atomic weights of hydrogen and 
oxygen are based. It will be generally conceded that the 
evidence upon which chemists have almost exclusively 
relied is that afforded by Dumas’ gravimetric analysis of 
water, and by Regnault’s determination of the specific 
gravities of oxygen and hydrogen. 

Dumas’ work was published in 1843. His method 
was identical in principle with that employed by Dulong 
and Berzelius for the same purpose, and consisted, as is 
well known, in heating copper oxide with an unknown 
weight of hydrogen, and determining (1) the loss of weight 
suffered by the oxide, and (2) the weight of the water 
formed. The decrease in weight of the copper oxide was 
assumed to represent the weight of the oxygen evolved, 
and the difference between this weight and that of the 
water formed was held to be the amount of hydrogen 
which had combined with that of the oxygen. 

In all, nineteen experiments were completed, in which 
quantities of water varying from about fifteen to eighty-six 
grammes wereformed. Treating the results in the manner 
adopted by Meyer and Seubert—that is, in accordance 
with the equation 

bitót ó+.. 
a ta tagt. n. 
VOL. XXXVII —NO. 953. 


x 





in which a = weight of oxygen used, and ġ = weight of 
water formed—it follows that [a4] = 840°16 grammes, and 
[2] = 945°44 grammes, whence the ratios H: O = 1: 15°96. 

When, however, we come to examine more nearly the 
details of the method of determination, we find that these 
ratios are certainly affected by errors of which the magni- 
tude cannot be even approximately known. In the first 
place, the sulphuric acid solution employed to generate 
the hydrogen must have contained dissolved air, the 





effect of which would be to lower the ratio of the oxygen. 


. This fact was not indeed unnoticed by Dumas, but its 
exception to the literal accuracy of this remark. No one, + 


effect could not be estimated with any certainty. More- 
over, it seems almost impossible to prepare hydrogen 
from zinc and sulphuric acid without the formation of 
more or less sulphur dioxide, the last traces of which can 
only be removed by prolonged exposure to potash solu- 





tion. Copper is one of the few metals that have the 
power of forming a hydride, and although this hydride, 
like the palladium hydride, is more or less readily 
decomposed by heat, the affinity of hydrogen for copper 
may be still traceable even at moderately high tempera- 
tures. Melsens, working in Dumas’ laboratory, found 





that the reduced copper did actually retain hydrogen, and 
in amount varying with the temperature to which it had 
been heated. The weight of the condensed water must 
have been increased, as Berzelius pointed out, by the air 
which it eventually dissolved. Now the effect of all these 
errors would be to lower the value for the atomic weight 
of oxygen. Of course there may have been errors working 
in the opposite direction of which we know nothing, but 
it is reasonably certain that the net result of the constant 
errors, so far as these can be ascertained, is to give too 
small a value for oxygen. Above all, there are the for- 
tuitous errors, such as those caused by differences in the 
power of surface-condensation of the vessels employed ; 
errors of weighing and of reduction to a standard atmo- 
| sphere, &c.; which, although theoretically allowed for 
1 and eliminated by a sufficiently frequent repetition of the 
experiments, may, on the whole, tend to operate in a given 
direction. Lastly, there is a source of error of the same 
order in a circumstance which, as there is a certain 
| touch of pathos in them, may be stated in Dumas’ own 
words :— 


“Tl faut même ajouter que la durée nécessaire de ces 
' opérations, en m’obligeant à prolonger le travail fort avant 
dans la nuit, en plaçant Jes pesées vers deux ou trois 
heures du matin dans la plupart des cas, constitue une 
cause d’erreur réelle. Je n’oserais pas assurer que de 
telles pesées méritent autant de confiance que si elles 
avaient été exécutées dans des circonstances plus favor- 
ables et par une observateur moins accablé de la fatigue 
inévitable après qunze ou vingt heures d’attention 
soutenue.” 





There is, above and beyond all, a fundamental flaw 
m the principle of the method, of which Dumas him- 
self was fully conscious. After having declared that of 
all analyses presented to a chemist water is the one 
which offers the greatest uncertainty, he goes on to state 
to what this uncertainty is due :— 





“En effet, 1 partie [@’hydrogéne se combine avec 8 
parties d'oxygène pour former de leau, et rien ne serait 
P 
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plus exact que lanalyse de leau, si l'on pouvait peser 
Vhydrogéne et peser leau qui proviendrait de sa com- 
bustion. Mais l’expénence n'est pas possible sous cette 
forme. Nous sommes obligés de peser leau formée, et 
Yoxygéne qui a servi à la produire, pour en déduire, 
par différence, le poids de Vhydrogéne qui en fait 
partie, Ains, une erreur de tod sur le poids de 
leau, ou de 1/800 sur le poids de loxygéne, affecte 
@une quantité égale & 1/90 ou à 1/80 le poids de 
Phydrogéne. Que ces erreurs étant dans le même 
* sens viennent à s'ajouter, et Pon aura des erreurs qui 
iront à 1/40.” 


Let us now turn our attention to the evidence afforded 
by Regnault’s determinations of the densities of 
oxygen and hydrogen. Prof. Le Conte has detected 
some slight numerical errors in Regnault’s reductions 
(Phil. fag. [4] 27-29), and when the necessary correc- 
tions are made it follows that the density of oxygen 
is 1 105612, and that of hydrogen o'069269 ; whence, on 
the assumption of Avogadro’s law, we have the ratio 
O: H=15'9611:1. This result is ın such striking agree- 
ment with Dumas’ value that it is generally held to afford 
the strongest corroboration of it. The number given for 
oxygen is probably among the most accurate of Regnault’s 
determinations of gaseous densities; the subsequent 
results of Von Jolly, which are alone comparable in cha- 
racter with those of Regnault, when reduced to the 
geographical position of Regnault’s laboratory have not 
materially altered the value. The number given for 
hydrogen is certainly not entitled to the same degree of 
confidence. Indeed, it has been stated that Regnault 
was himself of this opinion, on account of the great 
difficulty of procuring hydrogen fiee from air. It 1s 
hardly necessary to point out that even an extremely 
minute admixture of air would tend to lower the relative 
value of the atomic weight of oxygen. Moreover, the 
hydrogen in the course of its preparation must have been 
saturated with moisture ; and although, of course, all pre- 
cautions at that time known were taken to dry the gas, it 
is quite certain that ıt could not have been absolutely free 
from traces of water. The experiments of Dixon have 
shown how extremely difficult it 1s to dry a gas perfectly, 
and it is now recognized that the ordinary methods of 
desiccation still leave appreciable traces of moisture in it, 
The effect of this moisture in the case of hydrogen would 
be to increase its density, whereas in the case of the 
oxygen ıt would tend to deciease it. Cn the other hand, 
oxygen and hydrogen when measured under the standard 
conditions of temperature and pressure are not, strictly 
speaking, under exactly comparable conditions, and the 
assumption of the validity of Avogadro’s law is not 
mathematically correct. 

Within recent years the question of the composition of 
water has been again attacked, and with a fuller know- 
ledge of the various sources of error which the progress 
of science has shown to be present in the older methods. 
Julius Thomsen found that 1 litre of dry hydrogen, mea- 
sued under standard conditions of temperature and 
pressure, when burnt with oxygen gave, as the mean of 
eight concordant experiments, o'8041 grammes of water, 
Accordingly, 2 litres of hydrogen, on combining with 
oxygen, would give 1 6082 grammes of water. Assuming 
the validity of Gay-Lussac’s law, and using Regnault’s 








e 
values for the weights of the gases at standard tempera-« 
ture and pressure, the calculated weight becomes—— 


2 lites hydrogen = 0°1791 grammes 
I litre oxygen = 14298 y 


= 1 ‘6089 39 


The difference is o'7 milıgramme. But the question 
may be immediately asked, “ Is Gay-Lussac’s law actu- 
ally valid?” The work of Regnault-and Amagat on the 
relation of volumes of gases toe heat and pressure indi- 
cates that, as ordinaaily stated, it cannot be absolutely - 
valid. Dr. A. Scott has recently put the question to the 
test of experiment, and, from a long: series of trials in 
which large volumes of gases were caused to combine, 
he finds that the most probable ratio is 1994: 1 (Proc. 
Roy. Soc., 1887, 398). Taking Regnault’s data as before, 
we have--- 





water 


1'994 litres hydrogen = o 1876 gramme 
I litre oxygen = 14298 yy 


1 6084, 


which differs only by o'2 milligramme from Thomsen’s 
result. sf 

Now, from Regnault’s densities of oxygen and hydro- 
gen, as recalculated by Prof. Le Conte, it follows that 
the weights of equal volumes of the gases are as 
I: 15'9611, which, on the basis of Dr. Scotts ratio for 
the combining volumes, gives— 


water = 


O = 167009. 


Prof. J. P. Cooke and Mr. T. W. Richards, of Harvard 
College, have recently presented us with a further con- 
tribution to the subject (Proc. Amer. Acad. of Arts and 
Sciences, xxui. 149), which merits very special attention, 
not only on account of the intrinsic excellence of the experi- 
mental work of which it is an account, but also because it is 
here attempted to obviate certain of the sources of error 
which have already been pointed out as inherent in 
Dumas’ method. The method adopted by the American 
chemists was to pass a known weight of hydrogen over 
heated copper oxide and to weigh the amount of water 
formed. It will be seen that the essential feature in this 
method is that the ‘weight of the hydrogen is known 
whilst that of the oxygen is obtained by difference ; in 
contradistinction to the method of Dumas, where the 
weight of the oxygen*was known and that of the hydro- 
gen found by difference. The preparation of this hydro- 
gen and the determination of its weight were, however, 
problems which required the highest manipulative skill. 
Obviously, everything depends upon the purity of the 
hydrogen. A glass globe of about § litres capacity and 
weighing about 570 grammes was so provided with stop- 
cocks that it could be evacutated by the air-pump. The 
vacuous globe was weighed against a similar globe, in the 
manner already adopted by Regnault, filled with hydro- 
gen, and its weight again determined. The weight of 
hydrogen taken was about 0'42 gramme. The hydrogen 
was then driven over the heated copper oxide by a current 
of dry air,and the water formed collected partly in a 
weighed tube, and partly by means of sulphuric acid and 
phosphonic oxide. The hydrogen was obtained by three 
different methods: (1) by the action of sulphuric acid 
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wupon zinc ; (2 by means of caustic potash and alu- 
minium; and (3) by electrolysis. In all, sixteen experi- 
ments ase given. The results are stated in the following 


























table :— 
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This very bald account does but scanty justice to the 
beauty and simplicity of the methods adopted by Prof 
Cooke and Mr. Richards, and to the manipulative skill 
and patience with which they carried them out. With 
respect to the bearing of their result on Prout’s hypothesis, 
the question seems to them to narrow itself to this point; 
Is the hydrogen they have madeuse of the typical hydrogen 
element? ‘They are inclined to believe that the theoretical 
question in regard to Prout’s law has been settled so far 
as analytical work can solve the problem. On this point, 
however, we are at issue with them, That statement 
implies a finality about our present quantitative methods 
which we have no right to assume. It implies, too, that 
the methods employed by the authors have yielded as close 
“an approximation to the typical element as we are ever 
likely to obtain. Their method in principle no doubt 
removes one fundamental objection to Dumas’ plan of 
work, considered as an experimental process, but it by no 
means removes all the sources of error, and anybody who 
will patiently sift out these sources and seek to appreciate 
their net effect must admit that the ultimate tendency 
is to apparently lower the relative value of the atomic 
weight of oxygen. 

If we have regard to this fact, and if we consider too 
what we may call the volumetric evidence, as given above, 
it seems premature to assume that the ultimate question 
has actually been narrowed down to the point to which 
Prof. Cooke and Mr. Richards are disposed to conclude 
that they have brought it. T. E. THORPE. 


—a— 


PHYSICAL GEOGRAPHY OF THE SEA. 


Handbuch der Oseanographie. Von Dr. Georg von 
Boguslawski und Prof. Dr. Otto Krummel. Two 
Vols. (Stuttgart; Engelhorn, 1884-87.) 

Tae volumes belong to a series of geographical 

hand-books—-each written by an acknowledged 
master of the subject—brought out on a uniform plan, 
under the editorship of Prof. Dr. F. Ratzel, by the 
well-known Stuttgart publishing firm of Engelhoin, 

Dr. Ratzel’s own volume on Anthropogeography, Dr. 
Hann’s on Chmatology, and Dr. Heim’s on Glaciers 
have already appeared; and now, under the somewhat 
novel name of “ Oceanography,” the physical geography 
of the sea has been exhaustively treated. The editor 
has divided the subject into two parts, and given each to 
a specialist. In Volume I., Prof. Dr. G. von Boguslawski, 
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of the Hydrographical Depaitment of the German Ad- 
miralty, treats of the distribution, physical condition, and 
chemical composition of sea-water ; while in Volume IL, 
Dr, Otto Krummel, Professor of Geography in the Uni- 
versity of Kiel, discourses on the motions of the ocean. 
Each part is complete in itself, but the index to both is 
given only in the second volume. 

It is somewhat difficult to give an idea of the multi- 
farious contents of this exhaustive treatise. In Volume I., 
Dr. Boguslawski begins with an account of the shape 
and area of the different oceans, and then naturally de- 
scribes successively the physical character of their various 
coast-lines, and the depths of the sea all over the world. 
But we must remark on the poverty of illustration and the 
absence of maps which characterize this and so many 
other first-rate German books. Here we have actually 
no map, however rough, to show graphically the depth of 
the oceans. The unfortunate reader who wants to get 
his information as easily and quickly as possible has first 
to read through about 100 pages of closely-printed type, 
and then to try and picture to himself the relief of the 
floor of the sea. 

After discussing ocean depths, the author devotes a 
short chapter to the chemical composition of salt water ; 
and then a somewhat longer space to the density or 
specific gravity of the sea. Colour and transparency are 
next discussed, and the last 200 pages are occupied with 
what is called mantime meteorology. 

Of this space only thirty-four pages are devoted to wind ` 
and storms, and very rightly, as these subjects would re- 
quire a special volume for their proper treatment. The 
remainder is occupied with a minute account of the tem- 
perature of the ocean, both on the surface and at various 
depths; and with a notice of the distribution of ice in 
high latitudes. Here too, the value of the admirable text 
is greatly diminished by the absence of.maps. 

So far no mathematics have been required, but it is 
impossible to treat of the motions of the sea without 
algebraical formula. Dr. Krummel, however, uses great 
judgment in only giving the formula of motion, which 
only involve simple algebra, and not the investigation of 
the formula, that would require much higher analysis. 

In the second volume he begins with the consideration 
of waves The theory of wave-motion, both in deep and 
shallow water, he gives first, mostly following Airy; while 
experimental illustrations, and observations on the actual 
length, height, and speed of waves follow next. Breakers 
and rollers are then discussed, together with their m- 
fluence on the abrasion of coast-lines. Earthquake and 
volcanic waves are illustrated by a self-recorded tidal 
trace from South Georgia, which will be new to English 
readers ; and the section ends with a capital account of 
stationary waves, sches, and of the curious tidal pheno- 
mena in the Straits of Euripus, which so puzzled the 
ancient Greeks. 

The author then turns to tides, dealing mostly with 
the theories of Laplace, Whewell, Ferrel, Airy, Thom- 
son, &c., but very wisely ending with a chapter on 
“unsolved problems” The difficult subject of the ver- 
tical circulation of the ocean is next discussed, and an 
adrnirable account given of the cold ax/fretdwasser— 
up-rubbed water—of tropical weather coasts This un- 
euphonious term is applied to the cold water that 1s found 
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close to many tropical shores off which the wind blows 
steadily. For instance, near Cape Guardafui, when the 
south-west monsoon blows off shore, cold water is found 
near theland, but when the north-east monsoon blows on 
shore nothing but warm water can be discovered. The 
theory is that an off-shore wind blows, or rubs, the 
sun-heated suface water to leeward, and that the proper 
level of the sea is maintained by cold water welling up 
from below. Mr. J. Murray, of the Challenger, has dis- 
‘covered a similar effect m the long, narrow, deep waters 
of Loch Ness. With a south-west wind the coldest 
water is at the south-west end of the lake, but when the 
wind changes to north-east the lowest temperature is 
found at the north-east extremity. 

The remainder of the work 1s taken up by a descrip- 
tion of the currents of the ocean. The theory, of course, 
is fully given, and we may note that the author uses 
Ferrel’s formula for the deflection of a moving particle to 
the right, through the influence of the earth’s rotation, 
which has been accepted in every country except England. 
The long detail of the currents m different oceans of 
‘course contains little novelty, but is illustrated by an 
excellent map in blue and red of the direction and 
velocity of these well-known cold and hot streams. 

Both of these volumes are to a certain extent uncritical 
compilations, for the results of various experiments and 
observations are merely recorded, without any comment 
on the varying quality of the work. We have already 
commented on the absence of maps; and the instru- 
ments used in oceanic research might well have been 
much more copiously illustrated. Still this work is a 
most valuable addition to the literature of the subject, 
and we wish that it could be translated into English. 

There is no text-book of the subject in England, 
beyond School-Board pnmers, except the work of Maury ; 
and this, in spite of a fascinating style, 1s too fanciful, and 
too much out of date, to be of any use. 

Though the volumes now under review can never be 
popular in the ordinary sense of the word, still they 
would be invaluable to scientific men and others, who 
though not specialists wish to study in a compact and 
available form the present state of knowledge of one 
of the most interesting branches of modern research. 

RALPH ABERCROMBY. 





BULLETIN OF THE UNITED STATES FISH 
COMMISSION. 


Bulletin of the United States Fish Commission. Vol. VL., 
for 1886, (Washington: Government Printing Office, 
1887.) 

HE immense number of short articles in this volume 

are as usual classified in a topical synopsis of the 
contents. The largest class is that of articles concerning 
the fisheries, the next in size contains those concerning 
aquiculture, the next those concerning natural history, and 
there are two other classes headed U.S. Fish Commission 

-~General, and Miscellaneous, Of the biological articles 

Mr, John A. Ryder contributes only three, and the reader 

regrets there are not more from his hand. One is on the 

early development of the toad-fish, Batrachus tau, whose 
eggs areidescribed as adherent, being fixed to the under 
surface of submerged boulders. The young toad-fish 


` 





have this unique peculiarity, that when the egg-membrane ` 
bursts they are not set free but the lower surface of the 
yolk-sac 1emains firmly fixed to the adherent pertion of 
the membrane, and this adhesion continues until the yolk-. 
sac has become almost entirely intra-abdominal. The 
second of Mr. Ryders papers is on the cleavage of the 
blasto-disk in the ovum of Raya erinacea, and the third 
on the intra-ovarian gestation of the viviparous Sebastes” 
marinus: this last is based upon the examination of a 
gravid specimen obtained by the, Albatross. 

The few articles on the reproduction and generative 
organs of eels are of little value, as the information 
contained in them is not up to date One, for instance, 
isa translation of a paper by Prof. Pavesi, published in 
1880, and therefore of course treating as probabilities 
propositions concerning the testes which were proved in 
1881 by Otto Hermes. ` 

Among the aquicultural articles there are a great many 
on the shad-hatching work of the Commission, most of 
them detailing statistics of the operations of 1886. In 
one of these Marshall McDonald announces that for the 
entire period of the Commussion’s work up to and including 
1882, 200,000,000 of young shad were produced, while 
for 1886 alone the total was 90,000,000, and this last 
number was fifteen times as great as the number of adult 
shad captured for market in one season. In another 
report by the same writer we find that the cost of pro- 
duction of shad-fry was $127°66, or about £25, per million. 
The exact effect of the artificial production of shad-fry on 
the supply of the adult fish is not estimated, but in one 
place we find that the catch in the Potomac was much 
larger in 1886 than in 1885; and in another that in 
Connecticut pollutions and sewage are diminishing the 
number of shad in the rivers. 

Evidente is given that shad are now fairly abundant 
on the whole coast of California, apparently from plant- 
ings in the River Sacramento, but no regular run of shad 
seems to have been produced in that nver; and we find 
statistics of plantings in 1886, in the Columbia and 
Colorado, from which a better result is expected. But of 
course the Bulletin 1s not the place to look for a connected 
and logical discussion of the operations carried out and 
their results. The publication contains occasional notes 
and statistics which are interesting to those who are 
familiar with the matters to which they belong, and’ which 
place on record facts winch form materials fora connected 
study. 

Of the very large amount of information comprised 
under the heading Fisheries, we cannot say more here 
than that it includes details and statistics not only of 
American fisheries but of those of all parts of the world. 


OUR BOOK SHELF. 


Flour Manufacture: a Treatise on Milling Science and 
Practice, By Friedrich Kick ; translated by H. H. P. 
Powles. (London: Crosby Lockwood and Son, 1888.) 


THE art of flour-milling, which of late years has under- 
gone changes in its method of the most marked character, 
has at no time been productive of anything hkea copious 
technology ; and, in the attempt to supply this deficiency, 
it was natural that Mr. Powles should turn his regard 
towards Austria, where the manufacture of flour had 


. engaged the attention of scientific experts long before the 
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necessity for syštematic inquiry into its processes became 
obvious in this country. The publication of Dr. F 
Kick’s supplement to his treatise “ Die Mehlfabncation,” 
which tabulated the improvements in machinery for pre- 
paring and grinding cereals introduced up to the year 
1883, placed at the disposal of the translator a manual 
complete in its investigations into the nature of grain 
from the miller’s technical standpoint, and into the best 
means of reducing it to flour. Itis true that the book 
does not concern itself with the construction of the mul 
building nor with the motive power to be employed : but, 
from this point onward, the leading pmnciples which 
should guide the milling engineer are carefully and 
accurately related, and their application justified when 
necessary by mathematical demonstration ; the rationale 
at the same time being within the comprehension of 
the practical miller. Of this method the chapters on 
“balancing millstones” (p 113), and on “ disintegrators ” 
(supplement, p. 25), afford admirable examples. The 
various operations of grain preparation, grinding, and of 
bolting, sifting, and dressing the meal, with descriptions 
and plates of the best known machines employed, are 
fully detailed, whilst the controversy between the advo- 
cates of “high” milling and “low” milling is discreetly 
adjusted by the author in the incidental remark that 
“which of these methods is to be used can only be settled 
by the local demand, if, as is generally the case, the mill 
works for the home market.” 

It is, however, to those portions of the work which 
relate to roller-mills that the reader at the present time 
will probably turn in the first instance. He will find here, 
not only information as to the various kinds in use and as 
to the manner ın which they have been found to perform 
their work, but an intelligible account of the operations 
involved in the reduction of cereals by rollers, and good 
reason shown why the time honoured millstones have 
become almost entirely discarded in the manufacture of 
wheaten flour. 

The book 1s very fully illustrated by woodcuts through- 
out the text, and by some thirty supplementary sheets of 
diagrams; whilst a preliminary chapter contributed by Dr. 
August Vogel, of Vienna, on the histology of farnmaceous 
grains, adds completeness to the work. 

We congratulate the translator on his introducing to 
the English reader a volume of the utmost value to millers 
and ‘engineers, and of great mterest to many other 
persons more or less concerned with this important 
industry. 


Elements of Chemistry: a Text-book for ri aero 
Ira Remsen. (London: Macmillan and Co., 1887.) 


OPINIONS no doubt differ much as to what is simple 
enough for a beginner. A good deal depends on the age 
of the beginner. We hold, in opposition to the author 
in his preface, that the present production is not well 
adapted. for very young pupils. 

There ıs a good deal of promise in the book which 
might be better fulfilled, and there is an attempt to cover 
far too large a field, with the result—not intended by the 
author—that ıt reads more like a book on general chemical 
information than an elementary introduction to chemistry 

Metals and non-metals are dealt with under “ family ” 
groups, and most of their common, and many uncommon, 
compounds described, generally with formule, and this in 
cases and with equations which cannot be termed simple; 
for instance, technical processes hke soda-making, or 
bleaching powder, or potassium chlorate, or nitro-benzene, 
&c, Otherwise the order and arrangement of matter and the 

uestions attached to each section are most excellent, and 
the book would be most useful even for general reading, 
exercise, and information on the chemistry of.common 
things to the great mass of partially informed, ordinanly 
well educated, people of any age. To the senior boys of 
public schools, who have already had a little instruction 


By 


in science, this book would be really useful, as taking 
them in a different manner over ground already partially 
covered, widening their general knowledge, and culti- 
vating the main thing, “ thinking. ” 


A Primary Geometry, with Simple and Practical 
Examples in Plane and Projection Drawing, and 
suited to all Beginners. By S. E. Warren, C.E. 
(New York: Wiley and Sons; London: Trubner, 
1887.) 


Tras work bears as motto, “ Geometry should be begun 
as early and as simply in behalf of industrial life as arith- 
metic 1s in behalf of business hfe”; and its object is, 
accordingly, to contribute to a general earlier beginnin 
of the study of geometry. ‘ The truths of form, as neede 
in drawing, have been made prominent, while not neglect- 
ing elementary ones of measure.” 

The text treats of straight lines, triangles, regular 
figures, areas, lines and planes in space, the elementary 
bodies, and projections of elementary solids, the subject 
being considered in a common-sense fashion without 
much use of purely geometrical proofs. Having perused 
a very Jarge portion of his book without detecting any 
flaw, we consider the author competent for the task he has 
undertaken, but we do not take kindly to such present- 
ments of geometry. We believe, however, the book to be 
well adapted to junior pupils as an introduction to the 
' study, and also to artisans and others who are likely to be 
able to grasp the illustrations given better than they 
would purely geometrical proofs for which their ante- 
cedents have not prepared them. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself ee jor opinions 
expressed by hts correspondents. either can he under- 
| e to return, or to correspond with the writers of, 
rejected manuscripts. No notice ıs taken of anonymous 
i communications. 
' [The Editor urgently requests correspondents to keep their 
letters as short as possible, The pressure on hts space 
is so great that it is impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facis. 





The Duke of Argyll’s Charges against Men of Science, 


I REGRET to find that the Duke of Argyll has once more 
evaded the point at issue. The question is one not of formulas 
but of facts. If the statements upon which his Grace bases the 
severe strictures of his "Great Lesson”? were ‘rue, I for one 
should take no exception to any ‘“‘metaphorical or rhetorical 
expression ” by which he chose to enforce his lesson. 

ee months have elapsed since the Duke’s attention was 
directed to the discussions which during the last seven years 
| bave taken place upon the subject of Mr. Murray’s theory of 
coral reefs—and especially to that one m which the Director- 
General of our Geological Survey, and the most eminent of 
American geologists, Prof. J. D. Dana, bore the leading parts ; 
the Duke has been 1efeired to the scientific journals in which 
this and the other discussions have been canied on; and the 
fact has been pointed out to him that all the principal text-books 
of geology, foreign as well as British, which have been published 
since the theory was announced, have given it a prominent 
position in their pages. In the face of these facts, is the Duke 
of Argyll still prepared to maintain that, with respect to the 
theory in question; there has been “a grudging silence as far 
as public discussion 1s concerned” ; that there has been “a 
silence of any effective criticism” ; and that ‘‘no serious reply 
hag ever been attempted”? If his Grace admits that he was 
mistaken in making these assertions, is he prepared to withdraw 
them and also the comments which he has based upon them? 

Instead of doing anything of the kind up to the present, the 
Duke of Aigyll has fathered two stories about the wrofg-doings 
of geologists—both of which stories have as little foundation m 
fact as his statements in “‘ the Great Lesson.” 


| 
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The first of these stories is related in very circumstantial terms, 
but without any authority being given for it. It1s said that a 
Fellow of the Geological Society offered a certain paper, which 
the authorities of the Society velused ; and it is asserted that the 
reason of their refusal was that the paper “was not orthodox,” 
and “they probably smelt heresy.” Now the Duke of Argyll 
1s well aware that every Fellow of the Geological Society has the 
ight to present papeis for 1eading, and that the responsibility for 
accepting or iefusing papers rests in the first instance with the 
President ; but he, ın the case of exercising his veto, is bound to 
repoit the fact, and the reasons for his action, at the next meetin 
of the Council. The records of the Society show that no aaeh 
paper was ever offered to it; that the President never exercised 

is might of veto; and that the Council never discussed the 
grounds of the supposed refusal. The Duke of Argyll bas been 
informed of these facts, but he has not yet retiacted the very 
serious charge which he has made affecting the honow and good 
fath of the President and the other twenty-two members of the 
Council of the Geological Society. 

In the case of the second story circulated by the Duke of 
Argyll, the authority is given, The complaint is made that since 
1862 ‘‘advanced geologists” have ‘‘ignored” views which 
“tend to dethrone” their own ‘pet theories.” Anyone who 
chooses to refer to the Philosophical Magasine for 1862 will 
see that the ‘‘ pet theories” in question are those relating to the 
antiquity of man; that the ‘advanced geologists” implicated 
in the charge must have been the late Sir Charles Lyell, Prof 
Prestwich, and those who have followed up their researches and 
arguments ; and that the ‘‘ views ” which they ‘‘ignored” were 
the suggestions which I described in my last letter ! 

Joun W. Jupp. 





The Total Eclipse of the Moon of 1888 January 28, as 
observed at Birr Castle Observatory, Parsonstown, 


THE total eclipse of the moon on Saturday last was, hhe its 
predecessor in 1884 (see NATURE, vol. xxx. p. 589, and Tans, 
Royal Dublin Sociely for October 1885), favoured by a very 
clear sky during the whole tume of its progress, so that very 
extensive observations of the changes of the moon's beat 10 
consequence of the passing over of the earth shadow could be 
made. The apparatus used was essen'ially the same as that 
used before ; yet the two old thermopiles had been replaced by 
re new ones especially made for this occasion by the Eml of 

osse. 

The obseivations began at 7h. 19m. M.T. Greenwich, and 
were, as much as possible, uninterruptedly continued tll 15h. 
45m. 

Dung this tıme 638 distinct readings of the galvanometer 
weie obtained, which, when fully reduced, will enable a very 
satisfactory heat-curve to be drawn. A few prelimmmary results, 
reduced to zenith, I communicate at once. 


Galvanometer. 
739'4 th. rom, before first contact with penumbra, 
663 4 24m, D ” ” 
624'6 First contact with penumbra. 
252'I 3 shadow, 
34°9 22m. before beginning of total phase. 
30 2 22m, after ji 
231°9 Last contact with shadow, 
545'6 ” penumbia, 
540 8 th. 34m. after last contact with penumbra, 
Fiom these fi it will be seen— 


(1) That the heat iadiated by the moon begins to decrease a 
considerable time before the first contact with the penumbra, 

(2) That 22m. before the beginning of totality the heat is only 
4°7 per cent. of the value obtained rh. 10m. before the first 
contact with the penumbia, Unfortunately an unforeseen 
stoppage of the driving clock prevented the obseivations from 
bemg carried on closer up to and dang the total phase, 

(3 ‘That in spite of the rapid fall on approach to totality, the 
heat, after the last contact with the penumbra, does not at once 
increase to anything lke the value observed at co1esponding 
times before the first contact. 

It is worth :emarking that points 2 and 3 are confirmatory of 
the resulis anived at in 1884. Orro BoEDICcKER. 

Bur Castle Observatory, Parsonstown, January 30. 


“ Elementary Chemistry,” and « Practical Chemistry.” 


I CRAVE leave from the Editor for space in which to reply, on 
my own behalf and on that of my fellow-authors Messrs. Slater 
and Cainegie, to the charges brought by “H. E. A.” in 
NATURE of January 19 (p 265) against our method of teaching 
chemistry. At the outset I thank “H. E. A.” for the patience 
which, as he publicly announces, he has shown in waiting for the 
publication of these books, and I condole with him ın his dis- 
appointment. Like him, I too am waiting patiently ; I trust my 
disappointment will be less bitter. 

One of the important points in our plan of chemical teaching 
is the connection of the work in the laboratory with the student’s 
reading and lecture-woik, To emphasize this connection, and to 
make our course run fairly smoothly, we have published two 
books, one to be used in the laboratory, the other to be used 
in the lecture-room and in reading mn connection with the whole 
woik of the student. ‘‘H. E. A.” acknowledges the advant- 
ages of this division, but throughout his review he ignores the 
statement distinctly made by us, that one book is complementary 
to the other and that both must be used together. He confines 
hıs remarks almost wholly to one of our books, viz. the 
“ Practical Chemistiy” ; and yet he condemns our”system of 
teaching. On this ground alone I clann that his review is mis- 
leading and unfair. I go farther, and asseit that “ H. E, A.” 
has condemned our system without acquainting himself with its 
essential features. e says that ‘‘in the earlier pait of the 
‘Piactical Chemistry’ Messis. Muir and Carnegie do not 
sufficiently bear in mind their own intention, and that much of the 
matter would finda moie fitting place in the companion volume.” 
No one reading this would suppose that almost every experiment 
used in Chaps. I, to VIII. of the ‘Practical Chemistry” 


13 also used in Chaps. I. to IX, of the “Elementary 
Chemisty.” Vet this is the case. In one book the 
experiments are described, along with others, in such 


terms as allow attention to be concentrated on their results and 
on the reasoning on these results ; in the other book the expeii- 
ments are described in detail in order that the student may repeat 
them m the laboratory. In another part of his renew “H, E. A.” 
says that most of the subjects dealt with in the third pait of the 
i Elementary Chemistry” “ ought never to have been introduced 
into an ‘ Elementary Chemistry.’” He has here made a slip: 
it ıs the thiid part of the ‘* Practical Chemistry ” which mcludes 
subjects not touched on in the other book. ‘This correction ın- 
volves a point of some importance. Although the preface to our 
‘Practical Chemistry ” states that the book forms pait of a 
course of elementary chemistry, yet the student who uses 
both books will see that the course of work laid down in the 
piactical book carries him much beyond the limits of treatment 
adopted ın the other volume. There are numerous direct and 
indirect indications of this in the book itself, which those for 
whom the work is intended will not fail to notice. One cannot 
put the whole of one’s book into the preface. I admit that it 
would have been better had we indicated in the preface to the 
© Practical Chemistry” that many experiments in Parts IJ. and 
III. are difficult to perform, and require skill and training ; but 
I assert that the nature of the expemments themselves, tke 
references to the original papers to be read before conducting 
these experiments, and he suggestions as to other work to be 
done prepatatory to Pats II. and IIT. respectively, suffice to 
indicate to the student, although not necessarily to the reviewer, 
the cha'acter of the work desciibed in the later chapters of the 
‘* Practical Chemistry.” 

Chapter I. of Part III. of the ‘Practical Chemistry” involves 
a repetition of some of Stas’s determinations of the atomic weight 
of silver, “H. E. A,” says that this chapter should have been 
included in Part I , and he adds, ‘the remaining chapters oug' t 
never to have been introduced into an ‘ Elementary Chemistry, ” 
kindly informing his readeis that these chapters are included 
“ because of the senior author’s well-known tendency to woistip 
physical constants.” I venture to remind “H. E. A.” that no 
election has taken place to the office of supreme pontiff of 
chemistry Were that official in existence, I feel inchned to 
think he would admit that accurate determinations of atomic 
weights—-and “H. E. A.” allows these in the most elementary 
part of the course—are determinations of constants which have 
physical as well as chemical meanings. 

“H. E A.” says that in the ‘ Practical Chemistry” there is 
an ‘‘entire absence of anything approaching to a systematic 
aiuangement.” The boldness and baldness of the assertions 
| made by the reviewer encowage me to meet this statement with 








O 


Feb, 2, 1888] 


NATURE 


319 








a direct denial. There ts a systematic arrangement in the whole 
book, or rather ın the whole scheme enbodied in both books. 
Because “‘JI E. A.” fails to discover that plan which finds 
favour with him, it does not follow that systematic arrangement 
is absent. To say*that the ement 13 not that which one 
would like to see adopted is fair criticism; but to imply that 
there is no alternative between one’s own system an1 chaos is to 
expose one’s own ignorance. And what is the feature of that 
system of practical chemistry in which alone the reviewer thinks 
the student can find salvation? He says, ‘‘in a properly chosen 
series of experiments everything should be proved ; no assump- 
tion should be necessary.” «In another part of the review he 
tells us that ‘air and the phenomena of combustion should be 
first studied : the composition of air should be determined, and 
oxygen should be discovered by the student... The com- 
position of water should next be qualitatively a certained.” I 
should be deeply indebted to “H. E. A.” if he would kindly 
desciibe experiments on these subjects, suited to beginners in 
chemistry, in which no assumptions are made, and which convey 
sound teaching. He must not get over the difficulty by cleverly 
hiding the assumptions made, and so appearing to miake none ; 
everything must be proved, and proved by experiments which the | 
beg.nner can satisfactorily conduct. I hold, and I am convinced | 
that the history of science beais me oat, that all scientific reason- | 

[i 

1 

i 

I 
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ing starts with certain assumptions, and that in every particu- 
lar tiain of reasoning assumptions are made, If the beginner 
can be taught to recognize the assumptions which are involved 
in his reasoning on experimental data, he will do well. In the 
“ Practical Chemistry ” we have trel to emphasize the assump- 
tions which the beginner must make. In our opinion the fatal 
thing 1s to cove: over and hide away the assumptions ; by doin 
this, the student acquires a habit of confounding hypotheses with 
facts, and so unconsciously he slides into loose methods of | 
reasoning. I fancy I can detect the effects of such a method in 
the whole review: bas not “H. E A.” tacitly, probably un- 
consciously, assumed that chemical truth abides with him and 
with him only? 

We thank “H. E A.” for indicating some prints in the 
descriptions of certain experiments which might be improved, and 
also for reminding us that the drawings of apparatus are not as 
good as they might be. These thinzs can and will be improved. 
The mistake in the description of the diffusion-expeiiment, on 
p. 30 of the ‘Elementary Chemistry,” to which “IL E. A.” | 
alludes, has been already pointed out to us, and a slip has been 
inserted in all copies except the first few hundred correcting this 
mistake, We cannot congiatulate the reviewer, nor do we 
think he will be inclined on second thouzhts to congratulate 
himself, on the tufling quibbles in which he has indulged regard- 
ing one of our experiments on the electrolysis of water. 

Cambridge, January 23. M. M. Pattison Muir. | 








“ Physical Science and the Woolwich Examinations,” | 


I AX afraid that the moderation of you: article on the regula- , 
tions for admıssıon to the military colleges may give some readers | 
the impression that science 1s merely being discouraged more or ! 
less seriously in their examinations. The fact is, however, that | 
it is being ousted with absolute certainty, for hardly anyone can 
afford to take up an optional subject which 1s at a disadvantage of | 
1000 marks, Severity of competition has within the last few yens 
quite doubled the number of marks qualifying for admission to + 

andhuist, and it will soon be impossible, even if it is not so at 
present, for a candidate to gain a place if he takes up any subject 
other than Latin, French, German, or mathematics. H 

This making all the men fit square holes whether they are 
i1ound or not can hardly be for the advantage of the seivice, and 
one’s curiosity is aroused as to the 1eason for such retrogressive 
changes~-whether it 1s due, as has been asserted, to the a:tion of 
head masters who do not desire to accumulate or encumiaze new- , 
fashioned Iie ; or whethe. the military authorities really opine | 
that to an officer who may have to deal with telegraphy, to | 
choose a camping-piound, or perhaps direct a search for water, ' 
Latin is half as impoitant again as electricity or physical 
geolozy. | 

Is it really too much to expect that they might insist first on a 
thorough knowledge of those parts of an ordinary education | 
which are specially necessary or helpful to an officer, and then | 
treat the unessentia] subjects on an equality as far as possible, 
and let a boy do in his preparation as he will when a man— 


adequately fulfil the duties of his position, and then follow his 
own bent ? W.A. 


January 30. 





“The Art of Computation for the Purposes of Science ” 


HavıxG read with much interest Mr. Sydney Lupton’s 
second article on this subject, I think it right to draw his atten- 
tion, and that of your readers, to Table III. of my book of five- 
figue and other logauithms published by Messrs. C. and E. 
Layton in 1870. . 

This table was framed by me for the purpose of enabling 
computers who occasionally require to use logarithms to ten 
places to get same with a» little trouble as possible, and without 
shifting to any o'her book. In fact, I believe results can be got 
from my table alnost as quickly as from the voluminous and 
beautiful volume of George Vega 

For instance, 1eferring to Mr. Lupton’s example, I find fiom 
my table and the instructions that log 1 0542482375 = log 1'05 
+ Jog 1°0040459405—this by sim le division ; then— 


By pat A log 1'05 = 00211892991 
By part B log 1 0040459405 = 0°001 7535845 
log 10542482375 = 0°0229428836 


correct by Mr. Lupton's solution from Vega. 

My whole table is contained in eight octavo pages, and I 
believe is in as narrow a compass as 1s consistent with utility. 

I may add that ın the preliminary patt of my book will be 
found a method of finding the logarithms of all numbers by nothing 
wore than simple muluplication. 

The late Prof, Augustus De Moigan, when I showed him this 
Table No IIL, I well remember, replied: ‘‘It is very good 


' indeed, but you will get no one to look at it,” showing how rarely 


logarithms are ever required for any practical use beyond five, 
cr at the most seven, figures. E. ERSKINE SCOTT. 
6 Bond Court, Walbrook, London, E.C., 


January 18. 


Tue articles of Mr. Sydney Lupton on the above subject, 
which have appeared in recent numbers of your paper, do not 
profess to be complete ; still, as their declared object is to assist 


i those who are not mathematicians to work sums by the aid of 


tables, ıt seems to me that the best methods should not be passed 
over in silence, while others that are practically obsolete are dis- 
cussed at length. 

I beg of you therefore to allow me to call attention to the 


_ labouis of the late Peter Gray, F.R.A.S, in the direction of 


supplying facilities for computing logarithms and antilogaithms. 
He contributed papers on the subject to various magazines ; 
notably a series (with a table for formation of logarithms and 
antilogarithms to twelve places) to the Journal of the Institute of 
Actuaries in 1865 Xis most unportant work on this subject was, 
however, published as an independent volume in 1876, It is 
entitled “ Tables for the Formation of Logarithms and Anti- 
logaithms to Twenty-four or any less number of places ”; and 
it contams, besides the tables, an explanatory introduction and 
an exhaustive historical preface. The published price ıs only 
4s. 6d., and it 3s therefore not beyond the reach of those who 
requue such tools, 

Weddle’s method, the Jast mentioned by Mr. Lupton, consists 
in multiplymg the given number down to unity, by means of a 
series of factors of the form 1 ~(1)n x r, where r may take 
any integral value from 1to9. The logarithms of the factors 
are then obtained fiom a previously prepared table, and the 
complement of the sum of these logarithms is the logarithm of 
the given number, Weddle also used his method conversely, to 
calculate antiloganthms. 

Hear, of the Royal Military College, Sandhurst, improved 
upon Weddle’s method, by substituting factors of the form 
1 + C'I)” x r for the computation of antilogarithms, r, as before, 
ranging in value from I to 9; but he retained the factors 
I = ('1)" x r for computing logarithms, 

Gray's improvements on Fiearn were twofold In the first 
place, he gave r the range from 1 to 999, taking for factors 
1 + (oo1)* x r, and he thereby brought within narrow compass 
the aiithmetical work involved. In the second place, by a 
simple arrangement of the calculations, he showed how to use 
factors of the form 1 + (‘oor)*" x r, instead of r — (‘oo1)" x r, 
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fo. computing logarithms as well as antilogarithms ; and thus, 
not only made the operations more convenient, but also caused 
one set of preparatory tables to he sufficient, 

The principal table in Gray’s book above-named consists of the 
logarithms to twenty-four places of all the possible factois 
I + (oor) x 7, up to that limit. An auxiliary table contains, 
also to twenty-four places, the logarithms and their comple- 
ments of the natural numbers 1 to 9, these being frequently 
required to “prepare” the given number. A smaller table to 
twelve only appeared, as already mentioned, in the 
Journal of the Institute of Actuaries, and was subsequently 
published separately by Messrs. C. and E, Layton ; but as the 
twenty-four-figure table can be worked quite easily to any extent 
up to that limit, there is no particular advantage in the smaller 
one. 

Ey means of Gray’s tables the work of forming logarithms and 
antilogarithms is reduced to a minimum, and the process 1s so 
simple that any arithmetician can perform it, the more especially 
as many numerical examples are given in the introduction. 

London, January 23. GEORGE Kina. 





Note on a Problem in Maxima and Minima. 


To find a point such that the sum of the straight lines joining 
it with the angular points of a given triangle shall be a 
minimum, 

This problem was proposed by Fermat to Torricelli, who 
solved it, and sent it to Vincent Viviani, who also solved it, but 
called it a problem ee ut vera fateor, non nisi iteratis 
oppugnationtbus tunc nobis vincere datum fuit.” 

he solution is given in Gregory’s ‘‘ Examples of the Differ- 
ential and Integra] Calculus,” and in Todhunter’s “ Differential 
Calculus,” pp. 240-42. 
Yet it can be solved in the most elementary manner 


A 





Let ABC be the triangle. Describe an equilateral triangle 
on BC on the side remote from A. Describe a circle round the 
triangle BCD, Join AD. Then Eis the point required, Join 
BE, CE. 

(1) It follows, from Euc. vi. D, that 

BE + EC =ED, 
.. BE + EC + AE = AD, 
and evidently < BEC = BEA = AEC = 120°, 

(2) Let F be a point on the circumference BC. 


BF +FC=FD (Eue, vi. D), 
BF + FC + FA =FD + FA > AD. 


(3) Let P be a point not on the circumference. Join DP, 








and produce it to the circumference at G. Let fall the perpen- 
diculars PH and PK, on GB and GC respectively, 
By Euc, i. 26, GH = GK = 4GP, 
Smce z GPH = 30° = GPK, 
.. BH + KC = PD, 
.. BP + PC > PD, 
.. BP + PC + PA>PD + PA>AD. 
(4) It also follows from the above that if 2 A = 120°, then 
the point required is A = E. 
<A > 120°, the point A will bẹ within the circle, and A 
itself will be the point required. R. CHARTRES. 


- 





Note on the Dimensions and Meaning of J, usually 
called the Mechanical Equivalent of Heat. 


THe title ‘mechanical equivalent of heat ” tends to make 
one consider that J means the ratio of a quantity of mechanical 
energy to an equivalent quantity of heat; but since heat zs 
mechanical energy (in a molecular form) it follows that J on this 
supposition is equal to te#Zy, and therefore unnecessary. 

Another way in which J ıs sometimes regarded 1s as the ratio 
between the ordinary xssts of heat and work ; that is to say, in 
England, it is the ratio of the British thermal unit to a foot- 
pound, viz. the number 772. This definition makes it a simple 
number, the number of work units in a heat unit, a number 
which depends on the units of heat and work employed, and is 
different ın France and England. 

Now although J generally has one or other of these signif- 
cations—that is, must be either unity or some pure number—yet 
people speak of the dimensions of J as being, not zero, but 

Work 
Mass x Temperature 

It is evident that there must be some confusion here, a con- 
fusion arising from the fact that most people when talking of 
quantities mean only so many times the units of those quantities, 
and so are not always sufficiently careful about the degaiions of 
the various quantities which they introduce. 

Now if we confine our attention to quantities themselves, 
independently of any systems of measurement, we shall 
be led to a perfectly consistent mode of regarding J, a way 
moreover in which it will have the required dimensions 

Work 
Mass x Temperature 

A British thermal unit is the heat required to raise a pound 
of water at freezing-point through 1° F., and Joule discovered 
that the mechanical equivalent of that amount of heat was about 
772 foot-pounds. 

Hence uf we wish to consider the work necessary to raise any 
other mass of water at freezing-point through any small 
range of temperature, we have only to notice that the 
quantity Work 

Mass x Range of Temperature 

to 272 foot-pounds 

t pound x 1° F, is 

This quantity is very fitly denoted by J, and might, uf thought 
convenient, be called a Jote. 

But this quantity 1s the specific heat of water, according to the 
definition that specific heat is the heat required to raise a mass 
through a small range of temperatuie divided dy the mass and 
the range. So that we have mrnved at these conclusions: a 

uantity of heat is the same thing, whether expressed in British 
thermal units, or in foot-pounds, or ın terms of any other standard ; 
and the specific heat of water at o° C. is denoted by the 
letter J. 

ined it may be said that the result of Joule’s experiments 
is the determimation of the specific heat of water in absolute 
measure. Again, if ¢ is the ratio of the specific heat of any 
substance to that of water, the full expression of its specific heat 
is cJ ; that 1s, its specific heat is some multiple or fraction of 
a Joule, 

The first law of thermo-dynamics will then be expiessed 
amm 





is constant, and equal 


dQ ~ p. dN = cjm. dì + m.d], 
where dQ — fdV 18 the total energy supplied, cJmdé is the 
amount of new energy evidenced by increase of temperature, 
and mdI is the increment of the latent energy of the body. 
Coopers Hill, Staines, January 19. ALFRED LODGE. 
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The Temporary Thermo-Current in Iron, 


In the Phelosophica’ Magusine for January, Mr. Herbert 
Tomlinson has proposed an explanation of the 1emarkable fact 
that in an iron wre, heated red hot by a burner, an electric 
current is produced when the flame is shifted along the wire 
(see Wiedemann’s ‘‘ Galvanismus,” 1 453). 

As his explanation is inadequate, perhaps I may be excused 
again drawing attention to this subject. Briefly his explanation 
is as follows :-~That, as the portion of the wire in the flame uses 
in temperature, 1t, thermo-electrically speaking, becomes in fact 
like a different metal, and that then, on shifting the flame, the 
junction with the unaltered wire on the side moved towards 
becomes hotter than before, while the one on the other side 
falls in temperature, thus presenting the ordinary case of a 
thermo-couple with junctions at different temperatures. Now 
this explanation entirely overlooks the fact that, by the first 
assumption, just as fast as the temperature on one side rises, the 
wire there changes into the ‘‘second state,” and corre- 
spondingly changes back on the other side as the tempera- 
ture falls there ; so that, as far as this explanation goes, there 
ought to be no current whatever, for thus both junctions 
must always be at the same tempeiature. 

When I first noticed this current. which from considerations 
to follow I have ventured to call the “temporary thermo- 
current,” it appeared to me to be due to the difference in the 
temperature-slope (or gradient) along the wire in front from that 
behind the flame, as it heats more .apidly in front than it cools 
behind, and to the electromotive force being a function of the 


slope, z.e. of £9. But this hypothesis did ‘not stand the test of 
az 


experiment, as I have shown in a paper published im 
the Proceedings of the Royal Dublin Society, July 1886. 
So that as there js a cument, we must suppose the 
“second state” to be not only a fuuction of the tempera- 
ture, but also of the time, z.e that the wire changes into 
(or from) the ‘‘second state” more slowly than itis possible 
for it to change ın temperature So that the electiomotive force 
at any point depends on the rate of change of the temperature 


slope, or equals œ (5 Z) In support of this it will be found 


that if the flame he steadily moved along very slowly no curtent 
is produced—at all events less than would be otherwise expected ; 
and, secondly, that the maximum current ıs got by moving the 
flame the fastest consistent with the condition of keeping the 
wire red hot. 

It ıs with the view of emphasizing this dependence on the 
time that the term ‘‘tempoiary thermo-current” seems appro- 
priate. FreD. T. TROUTON, 

Physical Laboratory, Trinity College, Dublin. 


Causes influencing the Bathymetrical Range of Deep- 
Sea Fishes. 


You refer (p. 219) to the fact that Dr Gunther has 
adopted the 100-fathom line as the boundmy at which 
with the extinction of sunhght the bathybial fauna com- 
mences. This selection of 100 fathoms as the limiting 
horizon ıs of much interest in connection with the theory 
that the shallow-water marine fauna is greatly influenced by 
wave-curents. In a letter you published in 1885 (NATURE, 
vol. xxxi. p. 390) I indicated roo fathoms as the depth to which 
wave-action of some sort must eatend, as evidenced by the 
character of the deposits at the mouth of the English Channel. 
Dr. Gunther now shows that the deep-sea fishes do not rise 
above that horizon. But, although the 100-fathom horizon 
agrees very well with the apparent limit of wave-action, it does 
not seem to agree with the most recent experiments on the pene- 
tration of sunlight in water, 

So recently as November last you recorded the fact that 
during the past year Prof. Forel found that the greatest 
“ depth-limit of absolute darkness” from Maich to July in the 
Lake of Geneva was 100 meties (NATURE, vol. xxxvii. p 88). 
If expernments ina fresh-wate: lake may be taken as a guide to 
light-penetration in the ocean, 50 fathoms will be nearer the 
limit than roo. In this case the bathymetiical 1ange of the 
bathybial fauna cannot be much influenced, if at all, by the 
presence or absence of sunlight. This view is moreover fortified 
by the fact that, though the deep-sea forms do not usually ascend 











above the 100-fathom line, the shallow-water forms go far below 

1t; and there is no reason why they should not do so; for, 

although a form unfitted to withstand wave-currents cannot face 

them, there is nothing to prevent a flat-fish, fully equipped in 

this respect, fiom passing at will from the disturbed to the 

tranquil horizon, and vice versd, A. R, Hunt. 
Torquay, January 10, 





Wind Force at Sea. 


IN reference to a letter on the above subject in NATURE 
(p. 274), I beg to acquaint your readers that Capt. Barker's 
wish that anemometers should be used more on board ship has 
been endeavoured to be met by an instrument designed by 
myself on the sail principle. It has now been in use on some 
ships at sea for long voyages for five years, and daily observa- 
tions have been Shianet and sent home of the data observed, of 
pressure, direction, and velocity of the winds met with. 

Regarding the further inquiry of ascertaining the 1ainfall at sea, 
this has now been carned on for about ten years by means of a 
rain-gauge designed by myself on the pivot principie, and ıt has 
been used by many vessels in all the great seas. 

The daily obsei vations have been sent home and are now on 
hand, and about five years of the returns have already been 
announced, and a further compilation of the data may be prepared 
when the materials become sufficient. 

It may be added that the late Capt. Symington, of the s.s. 
Hankow, amongst his meteorological observations took the 
rainfall by raim-gauge on his ship for twenty years or more. 
The manne anemometer and rain-gauge above mentioned were 
exhibited at the Liverpool Exhibition in 1886, and at the 
Meteorological Exhibition of last year W. G. BLACK. 

Edinburgh, January 21. 





Untimely Insect Development. 


SOME of your readers may be interested in a case of untimely 
insect development, caused no doubt by the phenomenal mild- 
ness of the weather in this pait of the country during the last 
few days Last evening a perfect imago of the common tortoise- 
shell butterfly (Vanessa urtica) was found inside my house on the 
wall of my nursery. It is fully developed in every way, and the 
only thing in its appearance at all abnormal is that the antenne 
are bent back and le between the wings, which are in the erect 
position usual in repose. The insect has evidently only just 
emerged from the pupa, and is in a torpid condition, only just 
flapping its wings when touched. The nursery is a warm room 
looking to the south, and has a fire in it all day. 

St. Albans, January 10, JOHN Morison. 


Weasels killing Frogs. 


SEEING a notein NATURE (December 29, 1887, p. 208), about 
weasels killing frogs, I thought that the following fact would be 
a further confirmation. 

I was walking near the village of Clifton Hampden in August 
last, when I saw a weasel, carrying a good-sized frog in its mouth, 
come cautiously out of the rank grass by the road-side ; directly 
the weasel perceived me, it dropped its prey on the road and 
retreated to the cover of the grass. The frog was dead. I kept 
silence, and the weasel left its hiding-place, and advanced a few 
steps, but again retreated. Soon, chee several advances and 
retreats, ıt rushed out, seized the frog with its teeth, and running 
across the road disappeared in the long grass on the other side. 

January 20. M, S. PEMBREY. 





“British and Irish Salmonidæ.” 


THE author of ‘‘ British and Irish Salmonide” calls in 
question the justice of three criticisms in my review of that 
book, In reply to his first objection, I have to pomt out that 
my quotation of the sentence referred to was, as Mr, Day has 
himself ncted, made to draw attention to its tical errors, 
and therefore the omission of a few woids which affected the 
sense but not the construction was of no consequence at all. I 
omitted the words intentionally, to shorten the quotation, and 
gave no opinion on the statement contained 1n the sentence : the 
statement which is umplied rather than expressed is perfectly 
correct. 
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With regard to the second point, the statement in the text of 
the book which I questioned is as follows :—-‘' The main principle 
is to employ thin layers of well-packed and pressed moss in trays 
with perforated bottoms, ¢he eggs being separated from the moss 
by mushun, mosquito-netiing, swans’ down, calico, or butter-cloth, 
and that each tray contains two or three layers.” In all the 
methods of packing salmonoid eggs in which moss 1s employed, 
the description: I have read state that the eggs are placed in 
direct contact with the moss, and Mr. Day does not justify the 
statement above quoted by referring to another statement in his 
notes, that for shaiter journeys eggs aie thrown off the frames on 
to swans’ down. I doubted, and still doubt, if there is any 
method practised ın which layers of moss are used, and are 
separated from the eggs by muslin or similar material. 

With regard to the thud point, it is true that on p, 249 of his 
book, in the chapter on S. fontinalis, Mr. Day refeis to Brown 
Goode’s ‘Game Fishes of the United States,” and to the 
statement in that work that 5. namaycush has, as its nearest 
relative, S. fontinalhs, But I think a more direct reference to a 
speciegraphical description of S. namaycush might have been 
expected in a footnote referring to errors im the descriptions of 
this fish by certain writers. My iemark about the omission of 
such reference was not made under the impression that S. 
namaycush was not a char, for I am aware that itis described as 
such in recent American 1eports on pisciculture, and have no 
doubt that such desciiption ıs correct. But reference to specie- 
graphical deteiminations are 1aie in such reports, and I think 
readers of Mr, Day’s book would have been glad of the references 
which he now supplies in his letter. Your REVIEWER, 





MODERN VIEWS OF ELECTRICITY} 
PART III, (continued). 
VL 


LET us now pass in review the various facts and 
experiences which have led us to a dual view of 
electricity; a kind of two-flud theory, but in a very 
modified form 

First, there are the old experiments which vaguely 
suggest the separate existence of negative electricity, 
such as :— 

(1) The wind from a point whether positive or negative ; 
so that a candle gets blown always away from it, whether 
the point be on the prime conductor and the candle held 
in hand, or whether the point be held in the hand and 
presented to the candle or prime conductor ; so, also, 
that a point whirhgig turns the same way, whether 
supported on the prime conductor, or whether attached 
to the earth and placed near it 

(2) Phenomena connected with the spark discharge, 
such as Wheatstone’s old experiment on what he called 
the velocity of electricity, with the three pair of knobs ; 
and the double burr produced in cardboard when pierced 
with a spark, suggesting that something has pierced it 
both ways at once. 

Then there are the more recently obsetved facts ; as, 
for instance :— 

(3) The fact that an electrostatic strain scarcely affects 
the volume of a dielectric; thereby at once suggesting 
something of the nature of a shearing or distorting stress, 
which alters shape but not size ; a displacement of positive 
outwards and simultaneous negative inwards. 

(4) The facts of electrolysis, and the double procession 
of atoms past each other in opposite directions. 

(5) The phenomena of self-induction, and the behaviour 
of a thick wire to an alternating current. The delay also 
in magnetizing iron, and especially the possibility of 
permanent magnetism ; combmed with 

(6) The absence of momentum ın an electric current, 
or moment of momentum in an electro-magnet, as tested 
by all mechanical means yet tried. 

I admit at once that many of these are mere superficial 
suggestions which may hardly bear examination and 


* Continued from p. rro. 














criticism. Only (3), (4), (5), and (6) can be at all seriously 
appealed to; but (5) and (6), in conjunction, seem to me to 
afford a sort of provisional and hypothetical proof, which 
(3) greatly strengthens. 

At this point we must 
question. 


for the present again leave the 


Representation of a Magnetic Field. 


The disturbance called magnetism, which we have 
shown to be something of the nature of a spin—a rotation 
about an axis—is conspicuously rfot limited to the steel 
or iron of the magnet: it spreads out through all adjacent 
space, and constitutes what is called the magnetic field. 
A map of the field 1s afforded by the use of tron filings, 
which cling end to end and point out the direction of the 
force at every point. 

These lines of force so mapped are to be regarded as 
the axes of molecular whirls. They are continuous with 
similar lines in the substance of the steel, and every line 
really forms a closed curve, of which a portion 1s in the steel 
and a portion in the air. In a-wire helix, such as Figs, 
16 or 29, the lines are wholly in the air, but in one part 
of their course they thread the helix, and in another part 
they spread out more or less between its faces. 

But according to Ampére’s theory of molecular currents 
there is no essential difference between such a helix and 
a steel magnet ; directly the currents in the molecules of 
the magnet are considered, everything resolves itself into 
chains of molecular currents, threading themselves along 
a common closed curve or axis. Each atom, whether in 
the steel or in the air, 1s the seat of a whirl of electricity, 
more o1 less faced round so as on the average to have 
its plane at nght angles to the lines of force, The 
simplest plan of avoiding having to consider those only 
partially faced round, is to imagine the whole number 
divided into a set which face accurately in the right 
direction, and a set which look any way at perfect 
random, and to neglect this latter set. 
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Fıs 30—a, an element of a magnetic line of force with the electric whirl 


round it; B, a bit ofan electric circuit with one of its magnetic lines of 


force shown round it, and the electric whirl round this; each magnetic 
line of force round a current being an electric vortex ring. 


Well now try and picture a chain of whirls like beads 
spinning on a wire threading them all, and think of the 
effect of a material fluid thus rotating. Obviously it 
would tend to whirl itself fatter, and to shorten its length. 
An assemblage of such parallel straight whirls would thus 
squeeze each other laterally, or cause a lateral pressure, 
and would tend to drag their free ends together, causing 
a longitudinal tension. 

Such whirls cannot in truth have free ends except at 
the boundary of a medium—as at the free surface of a 
quid. Magnetic whirls are in reality all closed curves ; 


Feb, 2, 1888] 


NATURE 


~ 325 





but inasmuch as pait of them maybe in a mobile fluid 
like air, and part of them ina solid like iron or steel, it is 
convenient to distinguish between their two portions ; 
and one may hink of the air whirls alone as reaching 
from one piece of iron to another and by their shortening 
tendency or centrifugal force pulling the two pieces 
together. 

The arrangement shown in Fig. 31 illustrates the kind 














Fic, 31.—A ‘shape of the earth" model which, when whirled, exerts a 
tension along us axis, pullng up the weight attached to it, and a 
pressure at nght angles, by reason of its bulging out. 


of force exerted by a spinning elastic framework along 
and perpendicular to its axis of rotation. 

One can easily see this effect of a whirl in a tea-cup or 
inverted bell-jar full of liquid. Stir it vigorously, and 
leave it. It presses against the walls harder than before, 
so that if they were elastic they would bulge out with the 





lateral pressure ; and it sucks down the top or free end of 
its axis of rotation, producing quite a depression or 





Fic. 32.—An e¢lastic-walled cylindrical vessel full of liquid banging from a 
whirling table, and, by reason of centrifugal force, rebing a weight and 
bulging out laterally when spun, thereby illustrating a tension along the 
axis of rotation and a pressure in every perpendicular direction, 


hollow against the force of gravity. Or, as a more striking 
illustration, make the following apparatus. 

Two circular boards joined by a short wide elastic tube 
or drum: a weight hung to the lower board, the top board 
hung from a horizontal whirling table, the drum filled with 
water, and the whole spun round. The weight 1s raised 
by the longitudinal tension ; the sides bulge ‘out with the 
lateral pressure. 





There is no need for the whole vessel to rotate, If the 
liquid inside rotates, the same effect 1s produced. 

Imagine now a medium composed of a multitude of 
such cells with rotating liquid inside: let the cells be 
either very long, or else be joined end to end so as to 
make a chain—a series of chains side by side—and you 
have a picture of a magnetic medium traversed by a deld 
of force. End-boundaries of the field will be dragged 
together, thus representing magnetic attraction ; while, 
sideways, the lines of force (axes of whirl) squeeze each 











The tens‘on along the Jines of force or 
ther, and the pressure 
in directions perpendicular to the axis of rotation due to the centrifugal 
force of the whirls drives the other pa rapact 


F.a. 33.—Attraction and repulsion, 
axes of rotation drags the one par of poles to 


other apart, thus illustrating repulsion. This is Clerk- 
Maxwell’s view of an electro-magnetic medium, and of 
the mode in which magnetic stress, and magnetic 
attractions and repulsions between bodies, arse 
Wherever: lines of force reach across from one body to 
another, those bodies are dragged together as if pulled 
by so many elastics (Fig. 33); but wherever lines of force 
from one body present their sedes to those proceeding 
from another body, then those bodies are driven apart. 
OLIVER J. LODGE. 


(To be continued.) 





LANGUAGE-REASON. 


HE inclosed letter on “ Reason-Language” was written 
to an American friend, and has been published in 
an American paper in Chicago, I thought it might 
possibly interest the readers of NATURE. 
Oxford, January 22. F. MAX MULLER. 
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“You tell me that my book on the ‘Science of 
Thought’ 1s thoroughly revolutionary, and that I have 
all recognized authorities in philosophy against me. I 
doubt it My book 1s, if you lke, evolutionary, but not 
revolutionary ; I mean it is the natural outcome of that 
philosophical and historical study of language which 
began with Letbniz, and which during our century has 
so widely spread and ramified as to overshadow nearly 
all sciences, not excepting what I call the science of 
thought. 

“Tf you mean by revolutionary a violent breaking with 
the past, I hold on the contrary that a full appreciation 
of the true nature of language and a recognition of its 
imseparableness from thought will prove the best means 
of recovering that unbroken thread which binds our 
modern schools of thought most closely together with 
those of the Middle Ages and of ancient Greece. It alone 
will help us to reconcile systems of philosophy hitherto 
supposed to be entirely antagonistic. If lam rght-—and 
I must confess that with regard to the fundamental 
principle of the identity of reason and language I share 
the common weakness of all philosophers, that I cannot 
doubt its truth—then what we call the history of philo- 
sophy will assume a totally new aspect. It will reveal 
itself before our eyes as the natural growth of language, 
though at the same time as a constant struggle of old 
against new language—in fact, as a dialectic process in 
the true sense of the word. 

“ The very tenet that language is identical with thought 
--what is it but a correction of language, a repentance, a 
return of language upon Itself? 

“ We have two words, and therefore it requires with us 
a strong effort to perceive that behind these two words 
there is but one essence. To a Greek this effort would 
be comparatively easy, because his word /oges contmued 
to mean the undivided essence of Janguage and thought. 
In our modern languages we shall find it difficult to coin 
a word that could take the place of Jogos. Neither dis- 
cours in French, nor Rede in German, which meant 
orginally the same as raro, will help us. We shall have 
to be satisfied with such compounds as thought-word 
or word-thought. At least, I can think of no better 
expedient. 

t You strongly object to my saying that there is no such 
thing as reason. But let us see whether we came honestly 
by that word. Because we reason—that is, because we 
reckon, because we add and subtract—therefore we say that 
-we have reason; and thusit has happened that reason was 
raised into something which we have or possess, into a 
faculty, or power, or something, whatever it may be, that 
deserves to be written witha capital R. And yet we have 
only to look into the workshop of language in order to see 
that there is nothing substantial corresponding to this sub- 
stantive, and that neither the heart nor the bram, neither 
the breath nor the spirit, of man discloses its onginal 
whereabouts. It may sound violent and revolutionary to 
you when I say that there is no such thing as reason ; and 
yet no philosopher, not even Kant, has ever in his defini- 
tion of reason toli us what it ıs really made of. But 
remember, I am far from saying that reason 1s a mere 
word. That expression, ‘a mere word,’ seems to me the 
most objectionable expression m the whole of our philo- 
sophical dictionary. 

“Reason is something—namely, language—not simply 
as we now hear it and use it, but as it has been slowly 
elaborated by man through all the ages of his existence 
on earth. Reason is the growth of centuries, it is the 
work of man, and at the same time an instrument brought 
to higher and higher perfection by the leading thinkers 
and speakers of the world. No reason without language-~ 
no language without reason. Try to reckon without 
numbers, whether spoken, written, or otherwise marked ; 
and if you succeed in that I shall admit thatit is possible 





to reason or reckon without words, and that there is in 
us such a thing or such a power or faculty as reason, 
apart from words. 

“You say I shall never hve to see t admitted that 
man cannot reason without words. This does not dis- 
courage me. Through the whole of my life I have cared 
for truth, not for success. And truth is not our own. 
We may seek truth, serve truth, Jove truth; but truth 
takes care of herself, and she inspires her true lovers 
with the same feeling of perfect trust. Those who can- 
not believe in themselves, unless’ they are believed in by 
others, have never known what truth is. Those who 
have found truth know best how little it is their work, 
and how small the merit which they can claim for them- 
selves. They were blind before, and now they can see. 
That is all. 

“But even if I thought that truth depended on majorities, 
I beleve I might boldly say that the majority of philo- 
sophers of all ages and countries is really on my side (see 
“Science of Thought,’ pp. 31 ef seg.), though few only have 
asserted the identity of reason and language without 
some timorous reserve, still fewer have seen all the 
consequences that flow from it. 

“Some people seem to resent it almost as a personal 
insult that what we call our divine reason should be no 
more than human language, and that the whole of this 
human language should have been derived from no more 
than 800 roots, which can be reduced to about 120 con- 
cepts. But if I had wished to startle my readers I could 
easily have shown that out of these 800 roots one-half 
could really have been dispensed with, and has been 
dispensed with in modern languages (see ‘Science of 
Thought, p. 417), while among the 120 concepts not a 
few are clearly secondary, and owe their place in my 
lst (fé, p. 619) merely to the fact that in Sanskrit they 
cannot be reduced to any more primitive concept. To 
dance, for, instance, cannot be called a primitive concept ; 
perhaps not even to hunger, to thirst, to cook, to roast, 
&c. Only ıt so happens that in Sanskrit, to which my 
statistical remarks were restricted, we cannot go behind 
such roots as NRT, KSHUDH, TASH, PAX, &c. It 
is in that limited sense only that such roots and such 
concepts can be called primitive. The number of really 
primitive concepts would be so alarmingly small that for 
the present it seemed wiser to say nothing about it. But 
so far from being ashamed of our modest beginnings, we 
ought really to glory rather in having raised our small 
patrimony to the immense wealth now hoarded in our 
dictionaries, 

“ When we once know what our small original patrimony 
consisted in, the question how we came in possession of 
ıt may seem of less importance. Yet it 1s well to re- 
member that the theory of the origin of roots and con- 
cepts, as propounded by Noiré, differs, not in degree, 
but foro carlo fiom the old attempts to derive roots from 
interjections and imitations of natural sounds. That a 
certain number of words in every language has been 
denved from interjections and imitations no one has 
ever denied. But such words are not conceptual words, 
and they become possible only after language had be- 
come possible—that is, after man had realized his power of 
forming concepts. No one who has not himself grappled 
with that problem can appreciate the complete change 
that has come over it by the recognition of the fact that 
roots are the phonetic expressions of the consciousness of 
our own acts Nothing but this, our consciousness of 
our own repeated acts, could possibly have given us 
our first concepts. Nothing else answers the necessaly 
requirements of a concept, that ıt should be the con- 
sciousness of something manifold, yet necessarily realized 
asone. After the genesis of the first concept, everything 
else becomes intelligible. The results of our acts become 
the first objects of our conceptual thought; and with 
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conceptual thought, language, which is nothing if not 
conceptual, begins. Roots are afterwards localized, and 
made the signs of our objects by means of local exponents, 
whether suffixes, prefixes, or infixes. What has been 
scraped and shaped again and again becomes as it were 
‘shape-her’’ ze. a shaft; what has been dug and hol- 
lowed out by repeated blows becomes ‘ dig-her’? ie. a 
hole. And from the concept of a hole dug, or of an empty 
cave, there is an uninterrupted progress to the most 
abstract concepts, such as empty space, or even nothing. 
No doubt, when we hear the sound of cuckoo, we may by 
one jump arrive at the word cuckoo. This may be called 
a word, but it 18 not a conceptual word, and we deal with 
conceptual words only. Before we can get at a single 
conceptual word, we have to pass through at least five 
stages :-—~ 


" (1) Consciousness of our own repeated acts. 

“ (2) Clamor concomitans of these acts. 

“(3) Consciousness of that clamor as concomitant of 
the act. 
“ (4) Repetition of that clamor to recall the act. 
“ (5) Clamor (root) defined by prefixes, suffixes, &c., to 
recall the act as localized in its results, its instruments, 
its agents, &c. 


“ You can see from my preface to the ‘Science of 
Thought’ that I was quite prepared for fierce attacks, 
whether they came from theologians, from philosophers, 
or from a certain class of scholars. So far from being 
discouraged, I am really delighted by the opposition 
which my book has roused, though you would be sur- 
prised to hear what strong support also I have received | 
from quarters where I least expected it. I have never 
felt called upon to write a book to which everybody should 
say Amen. When I write a book, I expect the world 
to say amen, as I have always said ‘amen to the world 
in writing my books. I have been called very audacious 
for daring to interfere with philosophy, as if the study of 
language, to which I have devoted the whole of my life, 
could be separated from a study of philosophy. 1 have 
listened very patiently for many years to the old story 
that grammar is one thing and logic another; that the 
former deals with such laws of thought as are observed, | 
the latter with such as ought to be observed No, no. 
True philosophy teaches us another lesson—namely, that 
in the long run nothing 1s except what ought to be, and 
that in the evolution of the mind, as well as in that of 
Nature, natural selection 1s rational selection ; or, in reality 





3 
the triumph of reason, the triumph of what 1s reasonable 
and right; or, as people now say, of what is fittest. We 
rùust learn to recognize in language the true evolution of 
reason. In that evolution nothing is real or remains 
real except what is right; nay, in it even the apparently 
irrational and anomalous has its reason and justification. | 
Towards the end of the last century, what used to be 
called Grammaire Générale formed a very favourite sub- 
ject for academic discussions ; it has now been replaced 
by what may be called Grammarre Historique. In the 
same manner, Fornal Logic, or the study of the general 
laws of thought, will have to make room for Arstorical 
Logic, or a study of the historical growth of thought. 
Delbruck’s essays on comparative syntax show what can | 
be done in this direction. For practical purposes, for ' 
teaching the art of reasoning, formal logic will always | 
retain its separate existence ; but the best study of the 

real laws of thought will be hereafter the study of the 

real laws of language. If it was really so audacious to ' 
make the identity of language and reason the foundation 

of a new system of philosophy, may I make the modest . 
request that some philosopher by profession should give ı 
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FERDINAND VANDEVEER HAYDEN. 


Vy E reprint from the Amencan journal Seience 

(January 6) the following article on Dr, Hayden, 
whose death we lately announced :—Prof. Ferdinand 
Vandeveer Hayden, M.D., Ph.D, LL.D., who died in 
Philadelphia on the morning of December 22, was born 
in Westfield, Mass., September 7, 1829. Early in life he 
went to Ohio. In 1850 he was graduated from Oberlin 
College, and soon afterward read medicine at Albany, 
N.Y., receiving his degree from the Albany Medical 
College in 1853. He did not begin the practice of medi- 
cine, but in the spring of the year of his graduation was 
sent by Prof. James Hall of Albany, with Mr, F. B. Meek, 
to visit the Bad Lands of White River, to make collections 
of the Cretaceous and Tertiary fossils of that region. 
This was the beginning of his explorations of the West, 
which continued with little mterruption for more than 
thirty years. 

In the spring of 1854, Dr. Hayden returned to the 
Upper Missouri region, and spent two years in exploring 
it, mainly at his own expense, although he was aided a 
portion of the tune by gentlemen connected with the 
American Fur Company. During these two years he d 
traversed the Missouri River to Fort Benton, and the 
Yellowstone to the mouth of the Big Horn River, and 
explored considerable portions of the Bad Lands of 
White River and other districts not immediately 
bordering upon the Missouri. The large collections of 
fossils he made were-given partly to the Academy of 
Sciences in St. Louis, and partly to the Academy of 
Natural Sciences of Philadelphia. 

As one of the members of the Geological Survey has 
recently said, these collections and researches mark 
the commencement of the epoch of true geologic m- 
vestigation of the Great West. The collections at- 
tracted the attention of the officers of the Smithsonian 
Institution; and in February 1856, Dr. Hayden was 
employed by Lieut. G. K. Warren, of the United States 
Topographical Engineers, to make a report upon the 
region be had explored; so that the results of his 
labours during the three previous years were utilized by 
the Government. This report was made in March of 
the same year, and in May following he was appoint 
geologist on the staff of Lieut. Warren, who was 
engaged in making a reconnaissance of the I 
West. He continued in this position until 1859 
was appointed naturalist and surgeon to th 
for the exploration of the Yellowst 
Rivers, by Capt. William F. Rays 
Engineers of the Umted Sta 
remained until 1862. The res 
Liutenant Warren were published! Qe 
of the War Department, and in s € 
Proceedings of the Academy of 
Philadelphia for the Years 1857 
fully in a memoir on the geology 
the Upper Missouri, published in thé, % 
the American Philosophical Society, FA % 
This paper also included chapters on the 
reptiles, fishes, and recent mollusca of thé 
his geological investigations were carri 
this period also he found time to make 
languages and customs of the Indian tri 
he came in contact. These notes wert 
“ Contributions to the Ethnography and P 
Indian Tribes of the Missouri River,” published in the 
Transactions of the American Philosophical Society, 
Philadelphia, 1862 ; in a“ Sketch of the Mandan Indians, 
with some Observations illustrating the Grammatical 
Structure of their Language,” published in the American 















us a definition of what language is without reason, or | Journal of Science in 1862; and in “ Brief Notes on the 


reason without language ? “PM. MO 


Pawnee, Winnebago, and Omaha Languages,” published 
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in the Proceedings of the American Philosophical 
Society, Philadelphia, 1869. 

In May 1862, Dr. Hayden was appointed acting- 
assistant surgeon of volunteers by the Surgeon-General of 
the United States Army, and was sent to Satterlee 
Hospital in Philadelphia. He was confirmed by the 
United States Senate as assistant-surgeon and full 
surgeon of volunteers on the same day (February 16, 
1863), and sent to Beaufort, S.C., as chief medical officer, 
where he remained for one year, when he was ordeied to 
‘Washington as assistant medical inspector of the Depart- 

“ment of Washington. On February 19, 1864, be was 
sent to Winchester, Va, as chief medical officer of the 
-almy in the Shenandoah valley. Here he remained until 

' May 1865, when he resigned, and was brevetted hev- 
tenant-colonel for meritorious services during the war. 
During the remainder of the year 1865 he was employed 
in work at the Smithsonian Institution. It was during 
this year that he was elected Professor of Geology and 
Mineralogy in the University of Pennsylvania,—a position 
he held until 1872, when the increased executive duties in 
connection with the Geological Survey of the Territories 
induced him to resign it. 

In the summer of 1866 he undertook another expedition 
to the Bad Lands of Dakota, under the auspices of the 
Academy of Natural Sciences of Philadelphia, for the 
purpose of clearing up some doubtful points in the 
geology of that region, ard retuined with large and 
valuable collections of vertebrate fossils, which ‘were 
described in a memoir published by the Academy of 
Natural Sciences of Philadelphia in 1869. Fiom 1867 to 
1879 the history of Dr. Hayden is the history of the 
United States Geological and Geogiaphical Survey of the 
Territories, of which he was geologist-in-chaige, and to 
the success of which he devoted all bis energies during 
the twelve years of its existence. In this time more than 
fifty volumes, together with numerous maps, were issued 
under his supervision. One of the results of his surveys, 
and the onein which he prorat took the greatest interest, 
was the setting aside by Congress of the Yellowstone 
National Park. The idea of reserving this region asa 
ark or peste ground for the people originated with 
r. Hayden, and the law setting it apart was prepared 

under his direction. The work of the Geological Survey 
the Territories had its consummation in the Atlas of 
orado, which increased greatly our knowledge of ore 
most interesting portions of the Great West. In 
r the disbanding of the Survey of the Territories, 
ceived an appointment as geologist on the 
ited States Geological Survey. For 
s occupied in the completing of 
Tey gical and Geogr phien Suivey 
S SQ the preparation of the final results 
health had already begun to fail, but 
Sked to be relieved fiom the supervision 
, and during ih three 
ons he undertook field work in Montana. 
atter pait of the year 1886 his health had become 
or that he was confined most of the time to his bed. 
é then resigned his position as geologist, closing an 
honourable connection with the Government that included 
twenty-eight years of actual service as naturalist, surgeon, 
and geologist. To the general interest in science excited 
by the enthusiastic Jabours of Dr. Hayden in his geologic 
explorations, is due ina great degree the existence and con- 
tinuance of the present United States Geological Survey. 
In 1876 the degree of LL.D. was conferred upon him 
by the University of Rochester, and in June 18&6 the 
same degree was conferred upon him by the University 
of Pennsylvania, Dr. Hayden was a member of the 
National Academy of Sciences and of many other 
Societies scattered throughout the country. He was also 
honorary and corresponding member of a large number of 
foreign Societies. ; ` 
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As to Dr. Hayden’s personal character, those who were 
personally associated with hım know best how genial he 
was, and how sincere and enthusiastic his desire to 
forward the cause of science. Although impulsive at 
times, he was generous to a fault. Huis subordinates 
all knew that each one stood upon his own merits, and 
that due credit would be awarded to his successful efforts. 
The same spirit actuated him in respect to those not 
immediately connected with him. His views are ex- 
pressed as follows in one of his eailiest reports, when 
speaking of those who had preceded him: “ Any man 
who regards the peimanency or endurance of his own 
reputation will not ignore any of these frontier men who 
made their early explorations under circumstances of 
gieat danger and hardship.” 

His ideas were broad and hberal. He aimed to make 
a thorough astronomical, topographical, geological, and 
botanical suivey of the Great West, with a view to the 
development of its mining and agricultural resources.- 
The greater part of his work for the Government and for 
science was a labour of love. 


To the foregoing notice some token of recognition and 
1egiet on the part of brother geologists on this side of the 
Atlantic may perhaps be fittingly appended by one who 
knew Dr. Hay den personally, was famularwith his writings 
and had wandered in his footsteps among the solitudes o 
the Far West. The first impression which the late geologist 
made on those who came to know hini was one of gentle- 
ness, almost of timidity. They could hardly help asking 
themselves, “ Can this be the man who has so successfully 
won over the blustering Congiessmen to grant him year 
after year such large appiopriations for his western sur- 
veys; who has organized such wonderful expeditions ; 
who has gone through such hardships, and in an incredibly 
short space of time has made such excellentreconnaissances 
and published such voluminous Reports and admirable 
maps?” It was some time before one could see the real 
underlying secret of his success. This was undoubtedly 
a quiet enthusiasm for science, supported by an unde- 
monstrative but indomitable courage, and a determination 
to gain the piopesed end, cost what it might in bodily 
sae mental endurance. No one who has not been in 
some measure admitted behind the scenes of political 
wire pulling in the States, can realize what had to be 
undertaken by the man of science who would obtain and 
retain an annual subsidy from Congress for scientific 
investigation in the days when Hayden carried on his 
explorations. There were other rival claimants for 
Parliamentary aid who weie doing similar work, under 
other Government Departments. There was likewise 
the wide outside ciacle of scientific men who had 
no State employment, and some of whom thought them- 
selves at least as deserving of it as those who fortunately 
had gained it. Then thee were the Gallios of Congress, 
who cared nothing about science of any kind, those who 
grudged money spent out of their own States, those who 
required to see on their diawing-room table a well got up 
Annual Report with pictures and maps before they could 
ke made to believe that the money was well bestowed. 
And the weeks and months of early summer, so precious 
for field work, had to be passed in the lobbies of the 
Capito], making sure that there would be no failure in 
the granting of the appropriation. The most wearisome 
and profitless part of his year was this “lobbying” at 
Washington. But Hayden had no choice in the matter. 
He must either go through with that part of his work or 
abandon his western surveys altogether. This alternative 
has not always been torne in mind by those who have 
judged of him. . 

There can be no doubt that among the names of those 
who have pioneered into the marvellous geology of 
Western North America, that of F. V. Hayden will 
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always hold a high and honoured place. This place will 
be his due, not only because of his own personal achieve- 
ments in onginal exploration. His earlier work exhibits 
much of that insfinctive capacity for grasping geological 
structure which ıs the main requisite for a field geologist. 
He had a keen “eye for a country.” But he likewise 
possessed the art of choosing the best men for his assist- 
ants, and the tact of attaching them to himself and his 
corps. In this way he accomplished much excellent work, 
keeping himself latterly rather ın the background so far as 
actual personal geological investigations were concerned, 
and contenting himself with the laborious task of organ- 
ization and supervision, while he encouraged and pushed 
forward his coadjutors. 

The abolition of his Survey and the appointment of one 
of his rivals to the post of Director of the reconstituted 
Geological Survey of the United States, was a blow from 
which he does not seem ever to have recovered. He was 
treated, however, with great generosity by the new 
Director, and hada share of the large annual appropria- 
tion to enable him to complete his Reports. e was 
urged to condense these voluminous works, and to present 
a concise and readable account of what he and his fellow- 
workers had done for the geology of the far West. But 
he had no literary proclivities, and ın the end gladly sur- 
rendered the task of writing for the more congenial em- 
ployment of renewing his personal acquaintance with the 
geology of the Western Territones. Perhaps among those 
and there must be many, who peisonally knew and 
esteemed him, there may be one competent and willing to 
compile or complete the summary which he never com- 
pleted, and thus to erect to his memory a more fitting and 
lasting monument than one of brass or marble. A. G. 





NOTES. 


WE regret to announce the death of Dr. Asa Gray, the most 
eminent of American botanists. He died at Cambridge, 
Massachusetts, on Monday, aged seventy-seven. Next week 
we shall give some acconnt of his services to science. 


Mr. Georce Gopwin, F.R.S., well known as the editor 
of the Brelder, died on January 27. He was seventy-three 
years of age. Among his writings were several works in which, 
with great earnestne s, he pressed upon the atlention of the 
public the evil consequences spiinging from the neglect of 
sanitary laws. 


Mr GEORGE ROBERT WATERHOUSE, late Keeper of the 
Department of Geology in the British Museum, died at his resi- 
dence, Curton Lodge, Putney, on January 21, in his seventy- 
eighth year. 

We have also to 1ecord the death of the well-known botanist, 
Dr. J. T. I. Boswell, who was for many yemis Curator to the 
Botanical Society in London, and a Lecturer at the Charing 
Cross and Middlesex Schools of Medicine. 


THe Medals and Funds to be given at the annual meeting of 
the Geological Society on February 17 have been awarded as 
follows :—Wollaston Medal to H. B. Medlicott, F.RS.; 
Murchison Medal to Prof. J. S. Newberry, M D., of New York; 
Lyell Medal to Prof. H. Alleyne Nicholson, M.D., D.Sc. ; 
Wollaston Fund to John Horne, F.R.S.E. ; Murchison Fund 
to E. Wilson of the Bristol Museum ; Lyell Fund to Arthur H. 
Foord, and T. Roberts, B A. 


THs Academy of Sciences at Turin has awarded the great 
Biessa prize of 12,000 francs (£480) to M Pasteur. 


THE eighteenth International Congiess of Onentalists will meet 
in Stockholm on September 2 next, and be opened by King 
Oscar in person, attended by the whole of the Royal family. 
The Congress will sit till September 6, when the members wil] 











be entertained in the Norwegian capital for two days. They 
will then proceed to Gothenburg, where the Congress will be 
dissolved. In honour of the Congress a bibliography is to be 
issued, containing the porhaits ın heliography of all living 
Orientalists, and a résumé of the works published by each. The 
work isto be most sumptuously got up. The editor is Count 
Carlo Landberg. 


Tue following arrangements have been made for the Penny 
Science Lectures at the Royal Victoria Hall: February 7, by 
Dr. Percy Frankland, ‘‘ Germs in the Air, and what they do for 
us”; February 14, by E. Wethered, ‘Earthquakes and 
Volcanoes”; February 21, by F. R. Cheshire, ‘‘Insects as 
Florists and Fruit-makers”; February 21, by E. Hodder, 
“ Incidents in the Life of Lord Shaftesbury.” 


INFORMATION has been received of the arrival of H.M, sur- 
veying-ship Agerza, Capt. P. Aldiich, at King George’s Sound, 
after a very successful deep-sea sounding ciuise across the Indian 
Ocean. Between latitudes 10° and 35° S.,—a belt 1500 miles 


wide,—not a single sounding has heretofore been obtaimed in this. - 


ocean, and it is therefore satisfactory to learn that forty-three 
soundings, all of them accompanied with several sels of tem- 
perature observations, have been now obtained The Zgeria’s 
tack was fom Sundi Strait to Mauritius, thence south to 
latitude 38°°5, and thence to Western Australia. 


MEMORIALS nre being sent from various public bodies ia 
Hampshire to the Lord President of the Council, requesting 
that the proposed Forestry School for England may be estab- 
lished in that county. It is pointed out that the extensive 
Crown lands of Hampshire are peculiarly well fitted for scientific 
and practical forestiy. 


A PAPER of exceptional imterest was read by Prof. Victor 
Meyer at the meeting of the Chemical Society of Gottingen 
held on January 24 In it were embodied some remarkable 
speculations upon the shape of the ultimate atoms of carbon. 
These ideas are the outcome of his 1ecent work upon the oxims 
of benzil and certain other complicated organic conpounds, and 
may be briefly summed up as follows. Certain compounds of 
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iadicle) exist in two isomeric modifications which can only be 
expressed by the following different geometrical airangement : 
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theory of Van t’ Hoff and Wisliceous, according to which, 
by rotation of one of the carbon atoms in the first case, the 
latter would be the only stable form ; there are cases m which 
this rotation is free to occur, and cases like the present where it 
is prevented. From a consideration of the geometrical isomers 
of the benzyl cyanides, Prof. Meyer further shows that the 
yalencies of carbon may be displaced out of their normal posi- 
tions at the cornas of a regular tetrahedron by the unequal 
attractions of unlike radicles. Finally, as the only means of 
accounting for all these varied phenomena, Prof. Meyer ex- 
piesses his conviction that the atoms of carbon are spheres, each 
surrounded by an ether-shell, which forms the seat of the four 
valencies. On account of their probable electrical connection 
he terms these valencies ‘‘electrules,” and considers that the 


visit Christiania as guests of the King, in whose name they will / electrules of the same atom ae in isochronous oscillation, and 
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therefore, in accordance with the law, repel each other but are 
attracted by the dissimilar oscillations of other atoms. In con- 
sequence of this repulsion they must take up the regular tetra- 
hedral position, from which, however, under the circumstances 
mentioned above, they may be slightly displaced. In course of 
the discussion which ensued, Piof. Riecke followed up the sub- 
ject with a preliminary notice of his own researches upon the 
shape of odd-valent atoms, and showed that, in case of nitrogen, 
phosphorus, and other pentad elements, the ether-shell 1s pro- 
bably not spherical, but an ellipsoid; three valencies being 
situate upon the great circle at the angles of an equilateral tri- 
angle, whilst the other two are located at the poles. If this 
indeed be the case, the tri- and penta-valency of the nitrogen 
group will be completely and very simply explained, 


In a paper contributed to the Royal Society of Edinburgh, 
and to be published in a forthcoming volume of the Society’s 
Transactions, Mr. A. Crichton Mitchell gives the results of an 
experimental inquiry, made at the Edinburgh University Physical 
Laboratory, into the thermal conductivity of iron, copper, and 
German silver. The method employed was that of Forbes. The 
experiments were, for the most part, a repetition of those made 
by Prof. Tait about ten years ago ; the main difference being that 
the bars used were nickel-plated in order to prevent oxidation, 
and thus render the estimation of the amount of surface loss of 
heat a matter of gieate: certainty than hitherto, The results 
arrived at confirm, in the main, those of the previous work, on 
the same bars, already mentioned, and are of some importance 
in deciding the question as to whether thermal conductivity ın- 
creases or decreases with increase of temperature. The principal 
conclusion in the paper is. that in iron, thermal conductivity 
increases with increased temperature, and that therefore iron can 
no longer be looked upon as an exception to the ule followed 
by the other metals, viz. that their conductivity increases with 
temperature. 





THE first rack-railway in France was opened lately at Langres 
(in Haute-Marne), which 1» perched on a hill r460 feet high, 
and is the principal seat of the French manufacture of fine 
gece: The two railway-stations which have hitherto served 

it are several kilometres from the town, and much inconvenience 
has been felt. The new line is made on the type of the Righi 
railway, and rises to the heart of the town. A company has 
recently been formed to construct a funicular railway at Hong 
Kong, for ascent of the hill overlooking the town, and much 
frequented by the inhabitants. This line will mse to a height of 
500 metres, and will be 1600 metres in length. The formation 
of the ground is exclusively granite, affording a fine solid base. 
There will be three viaducts, the largest 30 metres in length, 
. Two compound engines of forty horse-power each will be 
installed at the upper station, 


One of the most important questions in optics is whether the 
velocity of propagation, and therewith the wave-length of light, 
depend on its intensity or not. A determination of wave-length 
from prismatic decomposition is not capable of great accuracy, 
Dr. Ebeit, of Erlangen, in studying the subject, preferred a 
more accurate method based on interference phenomena. Using 
eight vatiously coloured light sources (lithium, hydrogen, 
sodium, &c.), varied in intensity between the values 1 and 250, 
he established the constancy of the wave-length and velocity of | 
propagation to nearly a millionth within those limits of intensity, | 
Considering, with these results, that the great brightness of the | 
sun does not destroy the coincidences of the Fraunhofer lines 
with lines of our terrestrial hght sources, even with the greatest | 
dispersions, Dr, Ebert thinks hs affirmation (of independence of | 
intensity) is generally valid within ordinarily occurring limits of 
buightness. 1 


Mr. M, W. HARRINGTON has contributed to the American 
Dfeteorological Journal for December the results of an interesting 
inquiry as to whether the rainfall is increasing on the plains. 
The subject is one of importance, as an annual increase of the 
rainfall would increase the agricultural capacity of a large 
territory. In order to come to a definite conclusion he has used 
two long series of observations ‘representing the average condi- 
tions at the epochs of 1850 and 1880, The author compares the 
lines of equal rainfall tor the two periods, and shows that, if 
there had been an increase, any one line should have travelled 
westwards 1n the interval between the two epochs. The result 
of the inquiry shows an apparent advance along the zone in- 
cluded between the parallels of 35° and 45°, and a regression 
above and below these latitudes, in other words that there has 
been apparently a consistent increase of rainfall toward the 
plains, 


M. A. LANCASTER, Meteorologist at the Royal Observatory 
of Brussels, and Inspector of Meteorological Stations in Bel- 
gium, has published a paper on the climate of that country in 
1887, based on the observations at Brussels, and three other 
stations at the west, north, and east limits of the kingdom, the 
stations selected being typical of all other points of observation. 
The weather for each month is discussed at conside:able length, 
and the results are compared with the normal values. The ob- 
servations show that the mean barometer is highest in December 
and lowest in October; the absolute maximum temperature 
during the year at Brussels was g1°’o, and the mmimum 15°°4. 
The prevalent winds are from west-south-west to south-south- 
west. The rainfall during the year amounted to 24°42 inches, 
being considerably below the average, viz, 28°78 inches. The 
rainfall diminishes with the distance from the sea, excepting in 
the neighbourhood of the forests; the amount increases notably 
1m the Ardennes. 


Dr. Fines has published, in the fifteenth Bulletin Afétdoro- 
Jogtgue of the Department of the Pyrénées-Orientales, the results 
of experiments carried on at the Perpignan Observatory :— 
(t) To test the theory of M. Kammermann, of Geneva, for the 
prediction of spring frosts by comparison of the readings of the 
wet-hulb and minimum thermometers (explamed i the Archives 
des Sciences physiques et naturelles, vol. xiv. p. 425); the result 
being that the data, so far as Perpignan is concerned, do not 
bear out the character of accuracy attributed to them elsewhere. 
(2) To compare the results of wind-velocity given at each instant 
by a Beurdon’s anemometer (presented to the Academy of 
Sciences, July 30, 1882) with the records of Robinson’s velocity 
anemometer. The result of this inquiry shows a mean increase 
in the maximum velocities of over 21 per cent. by the use of 
Bourdon’s instrument as compared with the means of the greatest 
velocities obtained by Robinson’s anemometer. 


WE have received from the Imperial Observatory at Tokio 
the monthly summaries and means of the observations of the 
meteorological service in Japan for the year 1886, accompanied 
by chaits showing the tracks of central areas of high and low 
barometer and by synoptic weather charts for each month. The 
stations are supplied with good instruments (in some cases with 
self-recording apparatus), and thee obsrvations which have now 
been regularly taken for about eleven years under the present 
organization compare favourably with those of European 
systems. The climate is generally of the oceanic type—the 
highest mean temperature at Tokio occurring in Angust. The 
winds are governed by the monsoon seasons ; during the first 
three months of the year the prevalent directions at Tokio ale 
north and north-west. From April to June the winds shift 
round to the south, through east. In July and August southerly 
winds predominate, but ın September a sudden change to the 
north occurs, and continues generally until December. Wain- 
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ings of wind ond weather me issued to various stations ; the 
general percentage of success for both elements dming the year 
1886 was 80, Rainfall maps for each month and for the year 
ate also given, ° 


We have received the Anuuaire for the year 1858, pub- 
lished by the Bureau des Longitudes with Messrs. Gauthier- 
Villars, Paris. It contains, besides the tables usually expected 
in works of this class, much useful information as to the 
monetary systems of the various nations of the world, mineira- 
logy, meteorology, and other subjects. We may especially note 
an excellent account, by Admiral Mouchez, of the International 
Astronomical Congress which met in Paris in April 1887, to 
piepare the way for the execution of a photographic chart of 
the heavens. j 


THE Syndics of the Cambridge Univeisity Press have under- 
taken the publication of a collected edition of the mathematical 
papers of Piof. Cayley. These papers, ouginally contributed to 
the Royal and other Societies and to various mathematical 
journals, will be arranged for publication by Prof. Cayley him- 
self, who will add notes containing references to the writings of 
other mathematicians on allied subjects. It is expected that the 
edition will extend to ten quarto volumes; it is intended to 
publish two volumes each year until the completion of the 
work, 


“My TELESCOPE ; a Simple Introduction to the Glories of 
the Heavens,” is the title of a little half-crown work on 
astronomy by ‘A Quekett Club Man,” whose kindred volumes 
on ‘* The Microscope” have been so successful. It will be issued 
in a few days by Messrs. Roper and Drowley. 


A NEW geological map of the Government of Kutais, by 
MM. Simenovitch and Sorokm, has been published at Tiflis by 
the Mining Department. 


AT a iecent meeting of the Asiatic Society of Japan (reported 
in the Japan Weebly Mail of November 19), Mr. Batchelor 
read a paper on the A'au, or gods of the Ainos of Yezo. He 
enumerated under thirteen heads these deities as they appear 
to be arranged in the Aino mind. These are: (1) the 
chief of all the deities, the possessor of heaven and the 
maker of worlds and places; (2) the progenitor of the Aino 
race, and presider over the affairs of men, who is the only 
human being worshipped by the people ; (3) the sun and moon 
(the stars are not worshipped); (4) the fire-god, worshipped 
because of its general usefulness in cooking, healing, punfying, 
&c.,—sometimes spoken of as the ‘‘ messenger” or mediator 
between gods and men; (5) the goddesses who preside over 
springs, lakes, rivers, and waterfalls?—they are woishipped as 
benefactors of mankind, particularly in alluring fish to ascend 
and descend the rivers; (6) the sea-gods, two in number, one 
being good and one evil,—the latter is the originator of all storms, 
and the direct cause of shipwrecks and death fiom drowning at 
sea; (7) bears, the most powerful animals known to the Ainos, 
as well as the most useful, supplying them at once with food and 
clothing ; (8) the autumn salmon, the lagest fish ascending the 
rivers,—it ıs not woishipped, but the term Aamut or deity is 
applied to it ; (9) many birds, some of good, others of ill, omen, 
though not worshipped, are called deities. The same term is 
applied to beautiful localities, to high mountains, to regions full 
of bears or rivers full of fish, to large trees, to cool breezes on a 
warm day, to men of official rank, to devils, evil spirits, and 
reptiles, When applied to anything good, the term Awami 
expresses the quality of usefulness, beneficence, diviaity ; when 
applied to anything evil, ıt implies dread, hatefulness, and such 
like. Applied to an:mals, it represents the greatest, fiercest, or 
most useful ; to men, it is a mere title of respect. Subsequently, 








of the Aino religion were very simply stated. They PSone 


chief god, and all the others were officers or messenge, Cris 
supreme being ; there was no lightning- or thunder-gor nese 
were the facts, but he could not explain them. The us, he 
said, regarded the sun as a body in which a resides, 


‘ distinguishing, so to speak, between a body and a sdul.” 


THE fossil head of a mammoth has just been unearthed in the 
Montmartre cemetery in Paris. The distance between the tusks 
is nearly 2 feet, Further excavations are being made in the 
hope that the remainder of the skeleton may be discovered. 


ABOUT 20 cwt. of bones of prehistoric animals have been 
found in the bear cave near Rubeland, in the Harz Mountains. 
Only a part of the cave has yet been explored. 


THE University of Upsala has recently been presented with 
the fossil skeleton of a whale, found in a layer of marl at a depth 
of 1o feet in the province of Halland, in the south of Sweden. 
The skeleton, which 1s almost perfect, 13 that of a whale which 
has been called Lxbalena suedenborgu, from some portions of a 
whale skeleton found last century in the province of West 
Gothia, and now also in the Museum at Upsala. The 
skeleton is the only one complete ever found. Itis that of a 
young whale, 


On January 8, about 4 p.m., a magnificent meteor was seen 
at Porsgrund, in the south-east of Norway. It moved rapidly 
ım an easterly direction towards the constellation Taurus. It 
was square in appearance, but the comers were rounded, the 
colours being intense green and violet, increasing in strength as 
the meteor disappeared behind a hill. The size was about that 
of the full moon. No sound was heard, nor did it leave a train. 
The passage occupied about two seconds. 


THE fog which lately prevailed over our islands and the North 
Sea extended far into the heart of Norway 


On December 27, about 11.30 p.m., a severe shock of earth- 
quake was felt at Solum, in the province of Biatsberg, in the 
south-east of Norway. The shock was so severe that 
seemed lifted from the floor, and the occupants fled in terri 
into the open. The shock lasted several seconds, and Nee 
accompanied by several deep detonations. Large cracks were 
afterwards seen in the earth. The motion was from east to 
west. 


A SEVERE eathquabe occured at Algiers on January 8. It 
was noticed throughout the whole province. In one village 
a house fell in, and the church and the school-house were 
damaged. 


Frox the Consular Report on the Trade of France for 
1886-87, it is apparent that the desire for technical edu- 
cation is not at present widespread throughout that country. 
M. Lockroy, ‘thinking that one of the great causes of the 
depression in trade, from which France, like England, 
has been suffering for some yeais, was the almost total 
absence of technical education in France, and that the usual 
remedies were of little or no avail unless aided by a sounder 
education of tradesmen and merchants, founded a new depart- 
ment in the Ministry of Commerce to supervise the carrying out 
of his plans. By his help and that of other supporters of his 
scheme, technical schools have so increased and multiphed, that 
there are at present ninety of these institutions in Paris and the 
provinces subsidized bythe State. Very few of them are self-sup- 
porting, and the number of students in attendance is lamentably 
small. Students now, it is said, are not anxious to attend, but itis 
thought that 1f technical schools 1eceived the power of conferring 
degrees equivalent to the lower degrees ın a University, the 
students would come more readily. Its also urged that these 


1a the course of the discussion, Mr. Batchelor said that the facts { schools should be freed from Governmental control, and be 
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handed over to the mercantile bodies that in France conespond 
to our Chambeis of Commerce, who understand local needs and 
local industries better than any depaitment of State. Most of 
these institutions are behind the age, and the collections at the 
Conseivatoire des Arts et Métiers, Paris, are not so full as those 
in other countries, and the building itself is in a half-rmnous 
condition. If the other establishments are inferior to this, as 
th: Report seems tə imply, perhaps ıt is not so difficult to aczount 
for the paucity of students and their lack of interest as the 
Ministry of Commerce seems to thinkit is. 


THE additions to the Zoological Society's Gardens during the 
past week include two Poe Honey-eateis (Drosthemadero nowe- 
sealandia) from New Zealand, presented by Capt. Bra azon 
J. Barlow, s.s. Zamu ; a Brazilian Hangaest (Icterus jamaicai) 
from Brazil, presented by Mr. Geo. D. Morce ; a White-bellied 
Sea Eagle (Haliaetus leucocephalus) from Newfoundland, pre- 
sented by Mr. Geo M. Johnson; three Egyptian Cobras (Wara 
haye), three Cerastes Vipers (Vipera cerastes), two Hissing Sand 
Snakes (Psammophis sibilans), a Chifford’s Snake (Zaments 
clifferdt), an Egyptian Eryx (Æryx jaculus), a Blunt-nosed Snake 
(Dipsas obtusa) fiom Egypt, presented by Capt, W. G. Burrows ; 
twenty-one Horrid Rattlesnakes (Crotalus horridus) boin in the 
Gardens. 





OUR ASTRONOMICAL COLUMN. 


AMERICAN OBSERVATORI£S.—The January number of ihe 
Sidereal Messenger states that the University of California has 
allotted $19,000 for the current expenses of the Lick Observa- 
tory dunung the present year. The Observatory has received an 
accession to its staff in Mr. Charles B. Hdl, formerly of Chabot 
Observatory. The equipment of the Ob ervatory has also been 
furthered by the arrival of the 36-inch photographic corrector 
and the micrometer for the great telescope, The micromete: 
is by Fauth and Co. 

A new Observatory has been opened in connection with the 
Syracuse University, New Yok. This Observatory, erected ın 
memory of Mr. C. D. Holden, a former graduate of the 
University, was dedicated on November 18, 1887, Prof 


ution possesses a transit instrument by Troughton and Simms, 

3 inches aperture, a chronometer by Dent and Co., a chrono 

| graph by Fauth and Co., and an 8-inch equatorial by the Alvan 
larks. Prof. John R. French 1s the Director. 

At the Washburn Observatory, Piof Brown, the new Director, 
who was foimerly at the Naval Observatory, Washington, 1s 
engaged at Prof. Auwers’ iequest in the determination of the 
fundamental staz-places of the Zusatz-sterne in Auwers’ system, 


Piston pos pronouncing the inaugural address, The new msti- 
t 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 FEBRUARY 5-11. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on February § 

Sun rises, 7h. 35m, ; souths, 12h. 14m. 13°68. ; sets, 16h, 53m. + 
right asc. on meridian, 2th. rq'6m.; decl. 16° o S, 
Sidereal Time at Sunset, 1h. 54m. 

Moon (between Last Quarter an] New) rises, rh. 20m. ; souths, 

24m.; sets, Ith, 19m.: right asc. on meridian, 


15h. 23°5m.; decl, 13° 16’ S. 

Right asc and declination 

Pignet, Rises, Souths 7 on meridian. 

h m, bh. m. h m. h m. o 
Mercury.. 8 10.. 13 6.. I8 2... 22 6'3... I2 58 S. 
Venus... 5 30... 932... I3 34. 18 318... 21 58S. 
Mars .... 23 17%... 44I... IO 5... 13400 .. 7445 
Jupiter... 2 5o 7 6.. 11 22... 16 5°6 ... 19 5585. 
Saturn... 15 20... 23 15 .. 7 10%... 8 17°5 .. 20 14N. 
Uranus .. 22 33"... 4 5 937 ..13 472... 6 75. 
Neptune. II I... 18 40.. 219%... 3476.. 17 54N. 


* Indicates that the msing is that of the preceding evening and the setting 
that of the following morning 
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Feb h 

6 1... Jupiter in conjunction with and 4° 2’ south’ 
of the Moon. 

7 «. 6 .. Neptune stationary. 

8 2I Venus in conjunction withand 1° 24’ south 
of the Moon ; 

February I11-12.—A partial eclipse of the Sun: not visible in 

Europe. 


Saturn, February 5.~-Outer major axis of outer ring = 46"'1 5 
outer mino: axis of outer ring = 16’°0; southern surface visible. 


Variable Stars. 
Star. RA, Decf. 
h m NAS h m 
U Cephei .. .. O 524... 81 I6N..,. Feb. 9, 20 19 m 
Algol .. 1. « 3 OF9..40 31N... 4, O 1 30m 
R Canis Majoris . 7 14°5...16 128. 4. 4, 5, 22 43 m 
» h 1 59 m 
S Hydree . 8 aq as 330N.. 4, 9, M 
T Virginis ... 12 8'9 no 5 245. na py 7, M 
3 Labree we 14 5570... 8 4S. 0. 4, 8, 2 50m 
U Corone .., a 15 13°6...32 3N. a. 4, 8 2 26 m 
V Corone ... oe 15 45°51 39 S55 Nee y 5s m 
U Ophiuchi... .. 17 10°99... I 20N... 5, 9, 129m 
and at intervals of 20 8 
X. Sagittarii.. . 17 40° 27 47S. ... Feb. 9, 5 of 
Z Sagittarii.. .. 18 14°3...18 555. 5, 6 0 Om 
B Lyre... . 18 460... 33 14N... p 7,21 Om 
» I, 2 of 
U Aqule ... .. 19 23°93... 7 16S, » I, 5 om 
n Aguile ww 19 468.. 0 43N, » II, 21 OA 
S Sagitta a.. 19 50°99...16 20N... 5, 6 4 OM 
1 % 4 Of 
Y Cygni a. 20 476. 34 4N o 5) 6,20 9m 
» 9,20 3m 
Af signifies maximum ; s minum. 
Meteor-Showers, 
RA. Decl. 
Near Capella n 74 43N. 
» A Draconis... ... 165 73N. 
» 0 Draconis .. .. 240 62N. ... February 6. 





GEOGRAPHICAL NOTES, 


AT Monday's meeting of the Royal Geographical Society, 
Admiral Mayne gave an account of recent explorations in 
Bri ish North Borneo, The paper of most original interest was, 
however, that of Mr. Mamuce Portman, on the exploration and 
surveys of the Little Andaman As an official on the Andaman 
Is'ands, Mr. Portman made it his business to conciliate the 
natives of the Little Andaman, who weie regarded as quite 
intractable, and had been severely punished several times for 
murdering shipwrecked sailors. After a great deal of trouble 
and much risk, Mr. Portman succeeded in making friends with 
the natives, with the result that he and those who accompanied 
him could visit the island*with impunity. He has thus been 
able to collect much welco ne information both concerning the 
inland and its highly interesting inhabitants, He completely 
surveyed the island, and has thus been able to make important 
corrections on our maps. At the north end the island consists 
of mangrove swamp and low belts of sandy soil, on which ‘the 
aborigines bave their huts On the west and south-west the 
land rises into low hills of a coarse sandstone, 1unning more or 
less north and south. The timber appears to be much the 
same as that of the South Andaman, though Mr. Portman saw 
no padouk and very few bamboos The rocks are chiefly lime 
and sandstone, with a good deal of actual coral rock on the east 
and south coasts In one place. south of Daogulé Bay, Mr. 
Portman noticed an outcrop of igneous rock. He found no 
minerals of importance This island is about 27 miles long by 
15 miles broad, and ıs encircled by a fringing coral reef. The 
products of the sea are the same as at the Great Andaman ; but 
the Tubiporine family of coral, particularly 7% hi habe musica, 
occur in profusion. Dugong and turtle are very plentifal. On 
the South Sentinel Island, about 12 miles west of the Little 
Andaman, the turtle appear to have their breeding-station, This 
island, which 1s composed entirely cf coral rock, is infested b 
large iguanas, and the Birgus dufro, or cocoa-nut-stealing ad 
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(which certainly does not live on cocoa nuts there, as there are 
none). In iough weather landing is almost impossible on the 
coast of the Little Andaman, and even m fine weather there are 
heavy ground-swells and tide-rips. On the north coast large iso- 
lated icefs and ledges exist, which make navigation dangerous. 
With regard to the aboigines of the island, Mr. Portman is of 
opinion that the whole of the Little Andaman Island is peopled 
by one race, calling themselves Ongés. These people are sub- 
divided into tnbes, who adhere more or less to their own villages, 
and who quarrel and fight with each other considerably, They 
appear healthy ; their principal diseases being chest complaints, 
colds, fever, and itch, In physique they compare fayomably 
with the inhabitants of the Great Andaman, Their manners 
and customs differ somewhat from those of the Great Andaman 
people, the principal differences being the following :—Instead 
of small lean-to’s, they build large circular huts, some measwing 
as much as 35 feet ın height, and 60 feet in diameter. In these 
huts the vaiious families sleep on charpoys of wood and cane 
matting, 1aised from 6 to 18 inches off the giound, and about 


2 feet 6 ches squaic, Their habits are more cleanly, par- | 


ticularly as regards their huts, and the manner of preparing their 
food, which is invanably cooked. They cook, dry, and store in 
baskets, a small fish lıke a sprat, and this, with the boiled seed 
of the mangrove, seems to be their principal food, which they 
supplement with what they can, Their canoes, utensils, orna- 
ments, and bows, me different from those of other Andamanese, 
and the women wear a tassel of yellow fibre in place of the kaf. 
They do not smear their bodies over with red ochre, or tattoo 
themselves, nor do the women keep their heads clean shaved. 
They are by no means expeit in the use of a canoe in rough 
water, and do not harpoon turtle or dugong, though very fond 
ofthe former. They have no religion of any kind, and Mr. 
Portman leaint nothing of their traditions or superstitions, 
from which they seem even more fiee than their neighbours. 


Mr. C. M. Wooprorn has recently returned from a two year)’ 
visit to the Solomon Island», with extensive collections of mam- 
mals, birds, reptiles, Lepidoptera, &e Nearly six months were 
spent on Guadalcanar, an island the interior of which has never 
been previously explored. -Ascents were made of several rivets, 
the furthest pornt reached being about fifteen miles from the coast ; 
but the hostility of the bushmen prevented the ascent of Mount 
Lammas. 





OUR ELECTRICAL COLUMN. 


AIR, WILLARD Casg, of Auburn, N.Y., U.S.A., whose 
extremely mnteresting papes on a thermic voltaic cell was read 
before the Royal Society on May 6, 1886, is systematically pur- 
suing his studies to obtain electric energy direct from carbon 
without passing through the intermediate stage of heat. A 
pape: read on January 10, 1888, in New York, nanates his latest 
experiments, Jablochkoff tired to do it by immersing plates of 
carbon and iron in fused nitre. Mr. Case has been using 
chlorate of potassium an chlorine peroxide (perchloric acid), and 
with the latter has obtained aa E.M F. with certain forms of 
carbon varying from 0'3 to 1'24 volt, 


In 1869, Dr. Gore 
electricity (Proc. R.S. 1 
decreasing magnetic field wa» produced by heating and cooling 
an ironnvire placed as a core to a coil of wire. Mr. Edison has 
recently endeavoured to make this principle practical, but M. 
Menges, of the Hague, has been mone successful. The difficulties 
to overcome aie waste of heat, energy, and consumption of time, 
in heating and cooling. The results obtained at present are, how- 
ever, poor, though encomaging, 


M TERESCHIN, following Quincke’s examples and directions, 
has found with water, methyl and ethylic alcohol, bisulphide of 
carbon, ether, cil of tmpentine, and iape ou, a considerable 
transport of mass in capillary tubes in the direction of the 
positive cwrent (Beiblatt r No. 10, 1887); and Prof, Horace 
Lamb, in the P4:/, Mag. for January, prints the admirable paper 
on the subject which was 1ead before Section A of the British 
Association at Manchester last September, in which he citticizes 
the work of Wiedemann and Helmholtz, ancl explains the 
phenomenon on the assumption of Quincke, that there is a 
contact potential difference between the fluid and its solid 
boundaries, and his own conclusion that there is a sliding 
coefficient for a fluid in contact with a solid. This transport of 


roposal a thermo magnetic generator of 


8-69, p. 261), in which an increasing or ' 


mass, due to currents, and the electromotive forces produced by 
the pesage of hquds through capillary tubes, and porous 
diaphragms are facts undeveloped and unapplied at present. 


CONSIDERABLE attention is being devoted to the heating and 
fusing of wires by currents. Short lengths of fine wire are used 
in nearly all electric light equipments as safety valves or cut 
outs ; but the law determining the behaviour of these fuses was 
little known. Mr. Preece has written two papers for the Royal 
Society. Profs. Ayrton and Pery introduced the subject in a 
recent paper read at the need of Electrical Engineess, and 
Mr. Cockburn has brought the whole subject before that Society, 
where it has been well threshed out. For fine wires, viz, those 
under oro im., the fusing curent vanes with the diameter; 
but for wires over ‘oro in., 1s given by the equation— 


C = adfy 
The constant a has been determined for all metals. The 


behaviour of tin, which is very commonly used, is peculiar. 
| When it approaches the temperature of fusion, its surface 


| oxidizes and coats the wire with a thin skin, which acquires a 
. higher temperature and allows a greater current to flow before 
| fusing. Mr, Cockburn breaks though this skin with a weight 

—a pellet of lead; while Mr. Preece prevents the skin forming 
by covering the wire with shell-lac, which acts as a fux and 
prevents oxidation. 


Major Kino, U.S.A.. has recently made a mammoth 
electio-magnet out of two Rodman guns, weighing about 60 
tons, It was excited by a powerful dynamo, and the armature 
resisted a pull of nearly ro tons, “The field was felt and 
j Watches were stopped at very meat distances. 


Von BERNARDO’s system of welding by directing an atc 
itself along the crack, fissure, or edge of the metal to be welded 
1» attracting great attention on the Continent. Prof, Ruhlmann, 
of Chemnitz, has read a very interesting paper before the Electo- 
; technical Society of Beilin, A carbon rod ıs the positive and 
the metal to be fused the negative pole of the arc. The arc acts 
like a blow-pipe flame. It is emmently adapted to repair ciacks 
and leaks in boilers, heaters, and condensers, to repair tools and 
generally to cove: the ground of soldering and welding. 


A NOVEL mode of forming electrolytically deposited copper 
tubes is attracting considerable attention. The copper is slowly 
deposited in a thm coating on an ion mandmil kept constantly 
rotating in the bath. As the copper forms it is pressed by an 
agate burrisher, which compresses the molecular structure into 
a hard and solid mass of meat tensile strength. Such copper 
has reached a breaking stiain of 40 tons on the square inch, T d 


process is due to Mi. W. Elmore. 


A CURIOUS experiment is mentioned by the Æi ct ician 
(January 27). A disk of soft ron has a spindle put through it so 
that it can be spun likea top. When at rest or moving slowly 
the disk is attacted by the poles of a magnet ; but when it turns 
with sufficient velocity it is repelled by the magnet. The 1e- 
; action of the induced currents in the mass of the metal is greater 
than the magnetic attraction, 


HF. WEBER has cast doubts on the dull red rays being the 
first luminous 1ays to appear. Hesays that the carbon filaments, 
platinum, gold, and iion give a ‘gray glow,” which is evident 
at temperatures much below that of dull red, viz. 525°C, Gold 
gives this giay effect at 417°, 1ron at 377°, and platinum at 390°. 








THE PROPOSED TEACHING UNIVERSITY 
FOR LONDON, 


THE following is the teat of the petition which has beer 
diawn up by the A-sociation for Promoting a Teachmg 
University for London :— 


To the Queen's Most Excellent Majesty in Council, 


The Humble Petition of the Association for Promoting a 
Teaching Univeis:ty for London 

Showeth— 

1. That the Association for Promoting a Teching University 
for London was formed in 1884, and has eniolled up to the 
present time about 250 members, each of whom was specially 
invited to join on the ground of eminence, or of experience in 
l matters affecting University teaching in London, or of bein3 
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actively engaged ın educational or administrative work im one 
of the institutions in which such teaching 1s given. 

2. That your petitioners have been engaged for the last three 
years in examining the state and requirements of University 
education in London, and in conferring with the persons respon- 
sible for the teaching and administration of the institutions in 
which such education is carried on. They have thus been led 
to the conclusion that there exists in the metropolis.and its 
suburban districts a general and growing demand for the develop- 
ment of University education. They are convinced that this 
demand cannot be met while highe: education ın London 
remains in its present unorganized state, and while the various 
institutions giving University instruction are deprived of the 
means of common discussion and concerted action. For the 
teaching given in these institutions their respective governing 
bodies are alone responsible, and each of these bodies for the 
most part acts in educational matters on the advice of its own 
teachers ; but there is no common centre, such as a University 
would supply, where these governing bodies and their teachers 
could meet for purpeses of conference, and wherein measures 
for the better organization of teaching could be discussed and 
settled, It is matter of experience to those who have taken part 
in the administration of such mstitutions that they suffer from 
the want of public recognition and support-—a want due, not to 
defects in their work, but mainly to the anomaly of their 
position as ine rutone pei forming some of the functions without 
having the status of a University. 

3 That the severance from the work of teaching of the work 
of examination for degrees, and the assignment of such examin- 
ation to the existing University for London as its sole function, 
has had an injurious effect upon University education in London. 
The restraint exercised ovei efficient institutions through examin- 
ations held by a body which is neither responsible for their 
teaching nor In communication with thew teachers acts as a 
fetter upon education, and gives undue consequence to examin- 
ations and their 1esults. xaminations so arranged are less 
efficient than they might be made as a test of real merit, and tend 
to encourage dissipation of intellectual energy In the Faculty 
of Medicine, although a systematic course of study in a recog- 
nized school is now requned by the existing University of 
London, the want of due relations between the examining 
institution on the one hand and the teaching bodies and pro- 
fessional authorities on the othe: has led to unsatisfacto-y 
results. 

4. That the evils above mentioned cannot be fully remedied 
but by the establishment in London of a Teaching University— 
that ig to say, a University which (1) provides for the student in 

all the subjects included in its Faculties the best attainable 
teaching with the necessary aids and appliances ; (2) requires a 
regular course of attendance on such teaching as a preliminary 
to graduation; and (3) secures to the teacher a direct and 
adequate representation in its councils, and a due share in its 
administration. 

5. That such a University may be formed without trenching 
upon the province of the existing University of London, the 
functions of which are entirely different, and without superseding 
any institution now giving genuine University instruction in the 
metropolis, A Teachi Uavemiy for London would incor. 

orate or associate such institutions without injury to their 
individual life, as the Victoria University has incorporated 
Colleges in the North of England. 
6. That the metropolis. regarded as the seat ofn Teaching 
. University, possesses for students in every Faculty, but especially 
in the Faculties of Laws and Medicine, advantages which cannot 
be equalled in any other place in the United Kingdom, Such 
a University, once established, would supply the motive power 
for various amendments in the University education of London, 
which are generally admitted to be needful, snch as the greater 
concentration of the teaching of particular subjects in the earlier 
scientific stages of medical education ; the foundation of addi- 
tional chairs, attached either to particular institutions or to the 
University, for the further prosecution of special studies ; the 
promotion of new Faculties ; the encouragement of general 
education as a preliminary to the traming for all professions ; 
and, finally, such a presentation ‘to the public of the needs of 
higher education in London as might secure from the corporate 
or private munificence of the metropolis the endowments 
necessary to enable it to keep pace with the growth of popula- 
tion and with the progress of learning. 





of a Teaching University m London, have held conferences with 
representative London teachers of Univeisity rank in the Faculties 
of Arts, Science, and Medicine, and have submitted to them the 
following statement of the objects to be aimed at in the founda- 
tion of such a University :— 

(1) ‘The organization of University teachi 
in the form of a Teaching University, with 
Science, Laws, and Medicine. 

(2) The association of University examinations with Uni- 
versity teaching, and the direction of both by the same 
authorities, 

(3) The conferring of a substantive voice in the government 
of the University upon those engaged m the work of University 
teaching and examination 

(4) Existing institutions in London of University rank not to be 
abolished or ignored, but to be taken as the basis or component 

of the University, and either partially or completely 
incorporated, with the minimum of internal change. 

(5) An alliance to be established between the University and 
the professional societies or corporations, the Council of Legal 
Education as representing the Inns of Court, the Royal College 
of Physicians of London, and the Royal College of Surgeons of 
England. 

. That these conferences have resulted in three reports, each 
embodying a substantial approval of the objects above stated 
and of the proposals of your petitioners for the purpose of 
effecting them. 

g. That your petitioners have also held conferences with 
committees of the Senate and Convocation of the existing 
University of Londou, and that, simultaneously with the action 
taken by your petitioners, and, as they believe, in consequence 
thereof, the questions at issue have, it 1s understood, been under 
the consideration of the Senate and Convocation. Their del- 
berations have resulted in a iepoit, which has been communicated 
to your petitioners, and recommends various changes 1n the con- 
stitution of the Senate as the governing body of the University, 
the establishment of Faculties and Boards of Studies, and the 
introduction on the governing body of representatives of such 
Faculties 

10. That such proposals differ from the proposals of your 
petitioners in the following, among other, respect- :— 

(1) In not requiring, as a preliminary to giaduation in the 
Faculties of Arts and Science, a regular course of instruction in 
some recognized teaching institution. Such a course of instrac- 
tion, however, continues to be required by the existing 
University as a prelimmary to graduation iu the Faculty of 
Medicine. 

(2) In admitting Collezes not situated within the London 
distiict, the effect of this provision being that the suggested 
Faculties and Bomds of Studies could meet but seldom, and 
thus wonld not afford to the teaching institutions of the 
metropolis adequate means of common discussion and concerted 
action. 

(3) In the absence of any sufficient conditions for securing 
that the associated Colleges shall be doing effective University 
work. 

(4) In not providing for the direct representation upon the 
governing body of the associated institutions, or of University 
teachers, : 

(5) In granting an unduly large representation to the gradnates 
of the Umversity. 

1r. That ıt appears to be difficult, if not impossible, for the 
University of London, consistently with its relations towards 
institutions situated elsewhere, and towards private students, to 
accept modifications which would enable it to fulfil the objects 
above mentioned. 

12, That your petitioners have also held conferences with 
committees of the Councils of University College, London, and 
King’s College, London, respectively, and have submitted to 
them the above statement of the objects of the Association. 
The subject having-been subsequently brought by the committees 
before their respective Councils, these Councils adopted resolu- 
tions expressing their approval of the objects above stated, and 
have since determined to petition Your Majesty to the same 
general effect as is set forth in this petition. 

13. That an alliance between the Teaching University above 
described and the chief professional societies and corporations of 
the metropolis, such as the Inns of Cout, the Royal College of 
Physicians of | ondon, and the Royal College of Surgeons of 


th and for London, 
Faculties of Arts, 


7. That your petitioners, wishing to promote the foundation England, would be desirable as securing professional interests in 
1 
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the anangements for graduation, and in simpli and re- 
arranging examinations in the Faculties of Laws and Medicine. 
Your petitioners have accordingly opened communications with 
the above-named bodies regarding this subject. They under- 
stand, however, that the Royal College of Physicians and the 
Royal College of Surgeons aie disposed to seek conjointly for 
independent powers of gianting degrees in a Faculty of Medi- 
cme. Your petitioners deprecate any severance of the machinery 
for granting degiees in London from academic influences, Many 
serious defects of University education ın London are due to 
such a severance. 

14. That, with a view to avoid multiplication of bodies con- 
ferring a diploma or a licence to practise, it is expedient that 
the possession of the conjoint diploma of the two Royal Colleges 
above named should be a preliminary condition for obtaining a 
medical degiee in the University, the conferring of such diploma 
1emaining, as at present, the function of the said Royal Colleges. 

15 That the objects above set forth would, in the opinion of 
your petitioners, be most readily accomplished by the issue of 
a charter to a body of persons suitably constituted to be the 
governing body of a new University in and for London; such 
body to consist of the following persons :— 

(1) The Chancellor of the University. the first Chancellor to 
be appointed by Your Majesty, and named in the charter. 

(2) Membeis to be named by You Majesty in the charter. 
Vacancies to be filled by the Loid President. 

(3) Members chosen by the goveining bodies of University 
College, London; King’s College, London; and such other 
Colleges as may be associated with the University. 

(4) Members chosen by the governing bodies of the profes- 
sional societies and corporations hereinbefore referred to, if 
associated with the University. 

(5) Members chosen by the professors or teaching staff of 
associated institutions doing University work, and assembled in 
the Faculties, whether of Arts, Science, Laws, or Medicine, to 
which they respectively belong, such members to be m number 
not less than one-third of the whole governing body. 

16. That power should be given to the governing body of the 
new University to accept the application for association with the 
University of any teaching institution in the metropolis, the con- 
ditions of such association to be-—~-(a) that the institution 1s 
giving instruction of a University character; (4) that it has 
established a complete curriculum, and possesses a sufficient 
teaching staff in at least one of the recognized Faculties ; (e) and 
that it has furnished proofs of its means and appliances for 
teaching being established on a satisfactory basis. 

Your petitioners therefore humbly pray Your Majesty to be 
pleased to granta charter toa body of persons appomted as is de- 
scribedin this petition, or to such other person as Your Majesty may 
be pleased to select, constituting a University in and for London 
upon the principles and for the purposes hereinbefore stated, and 
having power to grant its own degrees in the Faculties of Arts, 
Science, Laws, and Medicine, and that Your Majesty will be 
pleased to make such orders in the premises as to Your Majesty, 
in your Royal wisdom and justice, may seem meet, 

And your petitioners will ever pray, &c. 


Executive Committee of the Association for Promotmg a 
Teaching University for London:—W. Grylls Adams, M.A., 
F.R.S., T W. Cunningham, Sec. King’s College, J. Curnow, 


M.D., F.R.C.P., Sir Dyce Dackworth, M.D., F.R.C.P., G.” 


Carey Foster, B.A., F.R.S., M. Berkeley Hull, M. B., F.R.C.S., 
W. H. H. Hudson, M A., LL.M., J. Marshall, LL.D., F.R.S. 
(Chairman), Norman Mooie, M.D., F.R. C.P., H. Morley, 
LLD., W. M. Ord, M.D., F.R.C.P., F. Pollock, M.A., R 5. 
Poole, LL.D., W. J. Russell, Ph.D., F.R.S., T. E. Scratton, 
M.A., LL.B, Rev. Henry Wace, D.D., G. C. W. Warr, M.A., 
A. W. Williamson, LL.D., F.R S., Gerald F. Yeo, M.D., 
F.R.C.S., Sir George Young, LL.D. ; Secretary, F, C. 
Montague, M A., 12 New Court, Carey Street, W.C. 





THE TOTAL ECLIPSE OF THE MOON, 
JANUARY 28. 


HE weather on the night of January 28 proved decidedly 
unfavourable for those astronomers in London and the 
neighbourhood who had prepared to observe the ovcultations 
of small stars by the eclipsed moon. The sky, which had been 
beautifully clear in the morning, but which had become partially 
clouded towards evening, had cleared again a little before the 








l 


commencement of the echipe; thus 1asing hopes which were 
destined to be disappointed, for the clouds returned, and, with ~* 
the exception of two or three short breaks, the moon was enve- 
loped in cloud more or less dense durmg the entire duration of 
the total phase. Very full preparations for the observation of 
the occultations had been made at the Royal Observatory, 
Greenwich, but only the observers at the four largest telescopes 
were able to see even one of the predicted phenomena At the 
Cambridge Observatory a similar disheartening experience was 
recorded, and at Mr. Crossley’s Observatory, Halifax, it was 
qute cloudy, but in the west and south of England, and in Ire- 
land at Dublin and Belfast, the conditions foi observing were very 
favourable. On the Continent, at Vienna no observations could 
be made, the moon betng enveloped in thick haze ; at Pans and 
Berlin the sky had been overcast, and there had been a fall of 
snow before the eclipse, but the latter half of the eclipse was 
well observed at the former station, and some good results were 
obtained at thelatter during a clear interval about a quarter of 
an hour-after the commencement of totality. At Moscow the 
eclipse was seen in a very clear sky, and at Madnd it was 
partially clear. 

The following table gives the number of observations obtained 
at those Observatories from which accounts have been received 
up to the present time :— 


Aperture No. of Stars observed. 
Observatory. of talescopa, Dis. Reap, 
Royal Observatory, Greenwich 24 3 7 
” ” n a I 4 
” "F 39 3 I 
a ” +r 64 o 3 
Col. Tupman’s—Harrow 18 3 2 
Mr. Penrose’s— Wimbledon 6° 3 2 
Mr. Brodie’s—Fernlull, I. of W 84 9 5 
Mi. Stothert’s—Bath 6 II 13 
Cambridge Observatory 12 o 2 
Miss Petrie—Bradford 6 I 1 
Mi. Backhouse’s— Sunderland — I o 
Glasgow Observatory 9 6 7 
Mr. Heath—-Edinbuigh 3t 3 x 
Dunsink Observatory — I7 18 
No of Stars observed. 
Stonyhurst Observatoiy 8 I 
” n 5t 12 
” 33 4 4 


The 8-inch refractor at Stonyhurst was devoted to spectro- 
scopic observations during the greater part of the eclipse. 
had been in the programme to make sumilar observatigg 
Greenwich had the night proved favourable, and also tg 
senes of photographs showing the progress of the eclip 
photographs were secured, but the clouds preventeg 
scopic work. Dr, Copeland also at Dug 
to make spectroscopic observations 
thwarted by snow-squalls. 





















Royal Society, January 19. —‘‘ On 
Metacarpals, and Digital Rays in the Wid 
Birds.” By W. K, Parker, F.R.S. 

In a paper ‘f On the Morphology of Bi 
the Royal Society, but not yet publishe 
certain additional parts in the wings of Ga 


the other two are on the ulnar side of the 
metacar; 
These parts, which at first caused me con: 


being wholly unexpected by me, are only pan ve 
since found in other families. \ ee 
During the past year I have worked out the development of 
the skeleton in the Duck tribe (‘‘ Anatidæ ”), in the Ank tribe 
(‘ Alcadæ ”), and in the Gull tribe (‘‘ Laride”), and to some 
in some other families. The subject appears to me to be of 
t interest, and I have, thrqugh various English and American 
riends, obtained many scores of embryos and young birds, &c., 
that I may be able to trace these parts in every main group of 
the class, Normally, both the existing Carinate and Ratitæ, 


334 





NATURE — 


| Feb. 2, 1888 





and such extinct forms as have been worked out—<Archaopieryx, 

Hesperornis, Ichthyornis— show that the piumary form of the 

bird's wing 1s simply ¢ri-digzfate. In this I agree with Baur, 

who has helped me greatly in this matter, both by his valuable 
papers and also by personal discussion with me, 

he normal ‘‘ manus” of a Carinate bird contains two per- 
manently distinct als: three carpals that Jose their independ- 
ence by anchylosis with the metacarpals, and three digital rays 
extending fioin the three fused metacarpals, 

In some birds, e g the Passerinæ, the pol/exof the first digit 
has only one phalanx attached to its shot metacarpal, the second 
only two, and the third only one, phalanx. In others, Plovers, 
Gulls, Cormorants, &c,, an additional or uzgual phalanx is found 
on the first and second digit ; and in some birds, e.g. Numenius, 
during their embryonic state, a small semi-distinct nucleus is seen 
on the end of-the aborted phalanx of the third digit. 

Ia my as yet unpublished paper I have mentioned a sub-distinct 
tract of very solid fibio-cartilage, which evidently corresponds 
with what has been called ‘‘ pree-pollex” by Kehrer and others.? 

I am satisfied, now, that this very notable part is the remnant 

. of the skeleton of the spur, so remarkably developed in the 
Palamedide, certain Geese, Plovers, and Jacanas, 

This part therefore need not interfere with the consideratio 
of the true secondary digital parts. 

Among the last communications received by me from Dr. 
paun I find in print what I had already learned from him 
orally. g 

In some ‘‘General Notes” published in the American 
Naturalist, September 1887, p. 839, I find the followin 
paragiaph :—‘‘The oldest Ichthyopterygia had few phalanges ad 
not more than five digits ; the radius and ulna were longer than 
broad, and separated bya space. Later, through the adaptation 
to the water, more phalanges were Seveloped; more digits 
appeared, mostly by division of the former, or by new formation 
on theulnar side. J have never found a new digit developed on 
the radial side.” 

These are most important facts, some of which—namely, the 
bifurcation of the digital rays—I had received some light upon 
before, both fiom Dr. Gadow and from Prof. D'Arcy W, 
Thompson.? 

I find that the carpus, metacarpus, and digital rays are all apt 
to increase in number beyond what is normai. 

Long ago I found, m one of the Palamedide, e g. Chauna 
chavaria, two ulnar carpals, apparently an ‘‘ulnaie” proper, 
and “centrale.” More recently, in the embryo of a more 
normal Chenomorph—the Falkland Island Goose (Chloephaga 
poliocephala)—I ‘found the ulnae nearly divided into two 
segunents. 
he other side of the carpus in an embryo Kestrel (Falco 
us) and in a young Sparrow-hawk (Aecipiter nisus), I 
adiale” in two pieces, the outer of which in the 
wenerating into the large “os prominens” which is 
of the “tensor patagti ” muscle of 1apacious 

















uks, Guillemots, &e., the large 
or second digit sends forward a 
ds an additional metacarpal 


y metacarpal. 

: «ge second digit, the flat dilated of 
Pialanx, on its ulnar side, also, is a gs 
act of true cartilage, but soon loses its independence ; 
e the plate on which some of the primary quills are fixed. 

l further on, on the ulnar side, near the small well-developed 
efual phalanx of the embryo, but later, after hatching, a small: 
oval cartilage appears, and +s ossified independently, 

A similar tract of cartilage 1s formed on the pollex or first 
digit, also, but is somewhat smaller than that on the second ; it 
is on the ulnar side and near the ungual phalanx. 

In the feeble third digit I only find a rudimentary secondary 
metacarpal, on the ulnar side; this is very constant throughont 
the Carinafe ; and sometimes, as I have already mentioned, 
there is a small rudiment of a second phalanx on that digit which, 
in the Lizard, has four phalanges.® 

1 d Beiträge zur Kentmss des und Tarsus der Amphibien, Rep- 
tilen, und Sauger,” Berichte der Naturforschendan Gerellschaf, su Freiburg 
1. B., vol 1, 1886 (Helt 4 und Taf. 4 

See his paper on the hind li 
Phystol , vol. ax, i~4 (reprint). 

3 The figures of these parts, and also of the rest of the developing 


skeleton in these biurds--Ducks, Auks, Guillemots, &c,-~are ready for 
publication. 









3 of Ichthyosaurus, &c., Jonrn. Anat 


ae SS 





In seeking for evidence of the manner in which these high and 
noble hot-blooded feathered fo-ms arose from among the Archaic 
Reptilia, I think that something has been gained in what I have 
stated above. 

The skull brings evidence of the same sort dumng its develop- 
ment, and it is to anctent long-beaked forms, afd not to modern 
short-faced types of Reptilia, that we must look for any near 
relationship of the Reptiles in the Birds. 

In the Guill:mot (Uria troi/e) I have satisfied myself that 
there has been a considerable amount of secu'ar shortening of 
the beak (rostrum and fore-part of mandibles), and if we look at 
Dr. Marsh’s figues of Aesperormis and Ichihyornis we shall see 
what long bills these toothed birls pa.sessed. 

But there 1s no part of a developing bird’s skeleton that is not 
ich with suggestive facts of this kind, as I propose to show in 

ue time, 


January 26.—‘ On the Emigration of Amceboid Corpnscles 
in the Star-fish (Asterias rudens)” By Herbert E, Durham, 
B.A., lately Vintner Exhihitioner, King’s College, Cambridge, 
Communicated by Dr. P, H, Carpenter, F.R.S., F.L,S. 

When small particles (e.g, Indian ink) aie intioduced into the 
body cavity of a specimen of Asterias rubens, they are soon 
ingested by the amceboid corpuscle, of the coelomic fluid ; the 
latter are carried in various directions-by the currents set up by 
the cilia of the ccelomic epithelium. In the dermal branchice 
these granule-laden corpuscles were observed to adhere to the 
wall of the branchia, and migiate by amceboid movement to the 
exterior. [Where such migration 1s proceeding very actively, a 
perforation filled by a plug of the corpuszles is formed ] 
Anived at the exterior, the corpuscles retain an irregular 
shape fora while, then they become spherical, swell up, and 
disintegrate. 

Besides corpuscles thus laden with foreign granules, corpuscles 
containing refringent spheerules (sphzeruliferous corpuscles, “ Plas- 
ma-Wanderzellen”’) were observed in the extruded material : 
emigration of such corpuscles wa3 also noted to take place in 
specimens kept in captivity in glass vessels. Hamann’s observa- 
tion that “‘ Plasma-Wanderzellen” occur in the branchie of 
Echinids helps to confirm the view that this a normal process: 
futher observations are necessary to elucidate its significance. 
[Dr. Hartog’s statements as regards the outward current in the 
water-tube (stone-canal), were confirmed by the presence of 
corpuscles in the pore-canals of the madieporite. ] é 

With regard to the other point, it seems clear that minute 
foreign bodies introduced into the system of a star-fish can bey 
and are, got rid of by scavenging corpuscles 


“Note on the Madreporite of Cribrella ocellata.” By the 
same. 

The dogma laid down by Ludwig is that the cavity of the 
water-vascular system is isolated from other cavities. In a series 
of sections carried through the madreporite, &e., of Cribrella 
ocellata, it was seen that a few pore-canals of the madreporic 
plate open directly into the ‘‘Schlauchformiger Kanal” ; the 
ampulla into which the water-tube (stone-canal) dilates being 
also connected by an opening with the ‘' Schlauchformiger 
Kanal”: this latter space being enteroccelic in origin, ıt 1s 
interesting to compare the anangement in Crinoids. 


Zoological Society, January 17.—Dr. A. Gunther, F.R.S., 
Vice-President, in the chair.—The Secretary read a report on 
the additions that had been made to the "Society's Menagerie 
during the month of December 1887, and called attention to a 
small Fox from Afghanistan, presented by Lieut.-Col. Sir O. B. 
C. St. John, which should probably be referred to the species 
shortly noticed by Blyth as Vulpes griffithi. It was, however, 
somewhat doubtful whether the species was really distinct from 
Vulpes leucopus, Blyth, the small Desert Fox of Western India. 
—Mr. Francis Day exhibited and made remarks on some hybrid 
fishes from Howietoun, and on a British specimen of the Spined 
Loche.——-Mr. Oldfield Thomas read a report on a collection of 
Mammals obtained by Emin Pasha in Central Africa, and pre- 
sented by him to the Natural History Museum. The collection 
contained 115 specimens belonging to 39 species. The geat mass 
of the collection had been obtained ın a district called Monbuttu, 
just within the Congo Basin A new Flying Squirrel, of small 
size, was named dnomulurus pusilius, and a new Tree-Hyrar, 
Dendrohyrax emim, after its discoverers—Capt. G. E. Shelley. 
read a paper ona collection of birds made by Emin Pasha in 
Equatorial Africa. The series had been formed partly in the 
Upper Nile district and partly in the Monbuttu country in the 
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THE Bulletin Pharmaceutique states that a new remedy for 
Phylloxera has been discovered by M. Laffon, of Capendu, and 
it has proved successful. It consists of a weak solution of 
nitrate of mercury. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Red-winged Parrakeet (Aprosmictus erythro- 
plerus); eight Peaceful Doves (Geofeha tranquilla) from Aus- 
ralia, presented by the Hon. Stormont Finch-Hatton; a 
Fulmar Petrel (Fulmarus glacials) from Norfolk, presented by 
Mı. H. M. Upcher, F.Z.S,; a Jardine’s Parrot (Peocephalus 
guhelm) fiom West Africa, received in exchange. 


OUR ASTRONOMICAL COLUMN, 


THE ROYAL ASTRONOMICAL SOCIETY’s MEMOIRS.—The first 
pat ofvol. xlix. ofthe Memonrs of the Royal Astronomical Society 
just been published, and contains anew General Catalogue 

of nebulz, by Dr. J. L. E. Dreyer. Sir John Herschel’s Geneial 
Catalogue, published in the Philosophical Transactions for 1864, 
was almost entirely founded upon his own and his fathe.’s 
observations, and hence, since several observers have devoted 
themselves to the work of searching for nebulee since that cata- 
logue was prepaied, the number known to us has been very 
laigely increased. D’Arrest’s great work on nebulae, which 
appeared thiee years later than the General Catalogue, gave the 
means of oe many of its positions, and hence Dr 
Dreyer had been induced as early as 1876 to compile a supple- 
ment to the General Catalogue, which he published in the Trans- 
actions of the Royal Irish Academy in 1878 (vol xxvi.), 
containing a list of corrections to it, and a catalogue of 
recently-discovered nebule. In 1886, Dr. Dieyer presented a 
second similar supplement—in which the later discovenes of 
Messrs. Stephan, Swift, Ormond Stone, and othe: observers had 
been incorpoiated—to the Council of the Roy al Astronomical 
Society; but the Council, considering that the General Cata- 
logue was piactically out of print, and that the use of three 
catalogues and two lists of corrections would be very incon- 
venient, proposed to Dr Dreyer that he should prepare from 
the whole of his materials a single new General Catalogue. This 
work he has now canied out, and the present catalogue contains 
7840 objects, the positions of which have been as thoroughly 
corrected and revised as the materials available permitted The 
epoch of the fust General Catalogue, and of D'Arrest’s final 
positions—1860—has heen retained, as it ıs close to the epochs 
of the great star-charts of Argelander, Schonfeld, Chacornac, and 
Peters, and nearly all the modern micrometric observations 


of nebula me 1eferred to an epoch but httle later. The 
precessions have been given for 1880, as done by Suir 
John Heschel, and the descriptions have been care- 


fully revised The work also contains an index to published 

ures of nebulæ and clusters, and an appendix giving the places 

ot several new nebule discovered by Prof. Salford and Mr. 

Swift, but published too late to be incorporated ın the catalogue 

itself These are added that the volume may contain a com- 

lete record of all nebula: of which the, places have been pub- 
hed up to December 1887. 


PUBLICATIONS OF DUNSINK OBSERVATORY.—The sixth part 
of theobse: vations of the Observatory of Trinity College, Dublin, at 
Dunsink, has gui been ublished, and contains the separate results 
reduced to 18850, and the mean places for 1012 southern stars 
observed with the transit circle by Dr Dreyer, the late, and Mr. 
Rambaut, the present, Assistant Astionomeis, These stars are 
nearly all in the Southern Durchmusteiung Belt, between 
S. Decl 2° and 23°, and were suggested for observation by Prof. 
Schonfeld on account either of their proper motion or of dis- 
cordances between their places as given in different catalogues. 
A few other stas were observed either at the request of Prof 
Peters or Di. Auwers The work had been commenced by 
Dr, Dreyer ın September 1881, who continued it until his 
appointment to the Armagh Obseivatory in May 1882, and Mr 
Rambaut took it up, on succeeding to Dr. Dieyer’s posttion, in 
November of the same year. Mr. Rambaut gives the probable 
enor of a single observation—most of the stars were observed 
only once—as Æ o'065s, in R.A., Æ& o” 864 ın Decl. ; the faint- 
ness of the objects and their low altitude at meridian passage 
making obse1 vation somewhat difficult. A plate at the end of 
the volume shows a portion of one of the‘chronograph sheets, and 








ulustrates a convenient method of making notes whilst at the 
telescope by sending special signals to the chronograph. 


Rouspon OpsERVATORY.—Astronomical observations have 
been steadily carried on during the past year at Mr. Peek’s 
private observatory, Rousdon, Lyme Regis The pnncipal work 
undertaken, besides transit observations for time, has the 
observation of twenty long-period variable stars It is proposed, 
so soon as any star has been obseived over several complete 
periods, to publish.a memoir with plates showing the variations 
1n the light curve. The record of the Observatory shows that 
ioe were 165 good observing nights in 1887, as against 146 in 
1886, 


B DetpHini.—Mr. J. E Gore published two years ago 
elements for this difficult and interesting binary (NATURE, vol 
xxxiii. p. 518), in which he gave the period as 30 91 years, a 
value fairly corresponding to that found by Dubiago a couple of 
years earlier, viz, 2607. Sig. Celorta having been placed in 
possession of Prof. Schiaparelli’s observations made in 1875 and 
1886-87, and those of Engelmann made in 1885 and 1886, has 
re-investigated the orbit, and deduced elements differing widely 
from these two earlie: sets, particularly in the period, which he 
finds to be a little short of seventeen years (Asir, Nachr. No. 
2824). If this last orbit be correct, the star has already been 
watched through nearly a complete revolution, There is, how- 
ever, a considerable divergency between the recent observations 
of Schiaparell: and Engelmann, and those of the latter would 
accord better witha longer period. It is, therefore, much to he 
desired that astronomers who possess sufficient optical power 
should give early and careful attention to this star. The 
following are Sig. Celoria’s complete elements :—~ 


T = 1868°850 6 = 0 09622 

N = 10°'938 a = 0” 46000 

A = 220°952 bes P = 16°955 years 
y= 617582 : 


OLBERS Comer.—The following ephemeris for Berlin mid- 
night is in continuation of that given in NATURE, vol. xxxvii. 


Pp. 234 :— 


1888, RA. Deel Log r Log a Braghi- 
h m s on i ness 
Feb. I1.. 17 46 35 ..6 57 S. ...0'3320 .. 0°3974 .. 0°29 
13 48 57 .. 6 172 
15 51r 15.. 6 284 . 0°3394 ... O 3970 ... 0 28 
17 53 28 .. 6 39°3 
19 55 36 .6 500 +» 0°3477 ... 0°3962 ... 0°27 
2I 57 39..7 04 
23 59 36... 7 10'7 O 3558 .. O'3951 .. 0'26 
25... I8 r 28..7 208 . 
27. 3 1§...7 307 S 0°3638 .. 0°3936 .. 025 


The brightness on 1887 August 27 is taken as unity. _ 


New Minor PLANner.—-A new minor planet, No 272, 
mag. 13, was discovered by M. Charlois, of the Nice Observatory, 
on February 4. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 FEBRUARY 12-18. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24. 
1s here employed. ) 
At Greenunch on February 12 
Sun rises, 7h. 22m. ; souths, 12h. 14m. 28°6s.; sets, 17h. 7m . 
ht asc. on meridian, 2th. 42'4m. ; decl. 13° 46’ S 
Sidereal Time at Sunset, 2b. 36m, _ 

Moon (New, February 12, oh.) rises, 7h. 47m.; souths, 
13h. 4Im.; sets, 17h. 43m.: right asc. on meridian, 
22h. 9 2m. ; decl, 13° 19'S. 

Right asc. and declination 


Planet. Riser Souths Sots. on meridian, 
m h m h m m. oa 

Mercury.. 7 54 .. 13 19 18 44 22 47'5 7395 
Venus 5 37 94E .. 1345 19 8'2 ar 385 
Mars . 22 59%.. 420 .. 9 41 ... I3 466 8 8S 
Jupiter... 227... 6 42 . 10 57 16 g'i 20 45 
Satun .. I4 $f .. 22 46... 6 41* 8154 20 22 N 
Uranus . 22 4*.. 37... 910 13 39.a 6 4S 
Neptune. 10 33... I8 13... r 53" 3 41r'6 17 55 N 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning 
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... Mercury in conjunction with and 3° 8’ north 
of the Moon. 

Mercury at greatest elongation from the 
Sun 18° east. 

Mercury at least distance from the Sun. 


Variable Stars. 


Star RA. Decl, 

h ë m a. bh m 
U Cephei ... O 52'4 ... 81 16 N. ... Feb, 14, 19 58 w 
Algol s. wu. . 3 09.. 40 3IN.... 4, 12,22 19 m 
R Áurige .. a 5 83 53 28N... 4, 18 AT 
R Canis Majoris .. 7 14°5...16 12S, .. p 13, 21 35 m 
» I5 OSL m 
S Cancri na s 8 375.. 19 26N. a.. p 16, 21 43m 
S Ursæ Majoris.. 12 391... 6I 42N... 5, 15, m 
R Bootis ... ... I4 323 . 27 13N. a p I) m 
8 Libræ we I4 550.. 8 48... 5) I5 2 24 m 
U Coron ... ... 15 13°6...32 3N... p 15, O Om 
W Herculis... ... 16 31°3 -37 34N- 5, 18, M 
U Ophuchi .. 17 10°9 1r20oN. .. 5, I4 216m 

and at inte.vals of 20 8 
W Sagittarii . 17 5779... 29 35 S. ... Feb. 16, 0 Om 
U Sagittarii.. ... 18 25°3...19 125, .. 5, 16, 4 Om 
R Scuti. . we IB 4I5 a 5 50S... 4, 18, AL 
R Lyræ 1. «. 18 51°9.. 43 48N.... 4, 16, m 
R Aquile sn I9 TO... 4N... p 16, Af 
S Vulpeculee . 19 43°8...27 IN... p, 12, Al 
Y Cygni ... ae 2047°6...34 IGN... 4, 12, 19 56 m 
sy I5, 19 50 m 
3 Cephei . 22 25°0...57 53 N... 5, 13, 2 Om 

M signifies maximum ; m minimum. 
Meteor- Showers. 
RA, Decl. 
Near 49 Camelopardalis 11o .. 62 N, Slow. 
From Monoceros 120 lw, 585. .. Slow. 

Near v Herculis ... 238 .. 46N. .. February 17. 

» œ Ophiuchi .. 260 3N. .. Swift; streaks. 





GEOGRAPHICAL NOTES. 


Tue French traveller, M. Thouar, who was believed to have 
perished on his way to the Gran Chaco, has returned to Port 
Pacheco with his companions. This news was lately sent from 
Buenos Ayres to Chuquisaca (Sucré). 


In the new number of Appalachia Mr. F. H. Chapin describes 
his ascent of a glacier on Mummy Mountain, Northern Colorado, 
lying directly north of Long’s Peak, and ın hne with the centre 
of Estes Park, A single glance at the series of crevasses con- 
vinced Mr, Chapin that it was 1eally a glacier, and not a mere 
accumulation of snow. To the same number Mr. S. H. Scudder 
contributes a paper on the White Mountains as a home for 
butterflies. 

In the paper contributed to the Berlin Geogtaphical Society 
by Dr. H. Meyer on his ascent of Mount Imanjaro, he 
modifies his first statements as to the height which he attained ; 
according to a statement of his companion, Dr. Meyer did not 
get within 2000 feet of the top. 


In the new Bulletin of the American Geographical Society 
will be found a useful paper by Mi. A. S. Packard, in whic 

he brings together a preis of what was known of Labrador. 
Accompanying the paper is a good map, in which Mr. Packard 
has embodied information hitherto unpublished. Dr. Fr. Boas 
gives the results of his year’s sojourn among the Eskimo, 


In the last number of the Proceedings of the Victoria Branch 
of the Australasian Geographical Society will be found a 
detailed account of Mr, Cuthbeitson’s expedition to explore the 
highlands of British New Guinea. The accompanying map 
gives a good idea of the nature of the country. ount Obree 
was found to be only 8000 feet high, 2000 feet lower than 
previous estimates. 


We learn from the /svestia of the East Siberian Branch of 
the Russian Geographical Society (vol. xvii. fasc. 1) that the 
vertical section of the Angara at its issue from Lake Baikal is 
17,920 feet, and that the volume of water discharged from the 
great Siberian lake reaches 121,353 cubic feet per second. If 








this outflow were checked, the level of the lake would rise 
7 feet in thirteen months, 


Dr. ROBERT SIEGER contributes to the Geographical Society 
of Vienna Univeisity a paper ın which he discusses what in- 
formation exists as to the changes of level in the African lakes. 
This shows clearly that for the last ten years at least these have 
been lowering im level, and, in the case of Tanganyika, to the 
extent of many feet. The changes which take place are almost 
entirely dependent on iainfall, and the probability is that there 
are periods of depression and periods of elevation. It is im- 
portant that obseivations should be carried on both in African 
akes and African riveis for a period sufficiently long to afford 
data numerous enough to warrant any conclusion to be drawn. 


Pror. Evarp Siss, the able author of ‘Das Antlitz der 
Erde,” recently read a paper to the Vienna Geological Society, on 
the history of the ocean, which 1s to some extent supplementary 
to that work. In this he points out that fiom the mouths of the 
Ganges all round the Pacific coasts of Asia and America to 
Cape Horn, the coasts are outlined by mountain-ranges which 
close in upon each other in great curves. From Cape Horn, 
again, all round the Atlantic and the Indian Oceans to the 
mouths of the Ganges, the coasts are unconnected with mountain- 
ranges, but are encircled by tablelands or broken mountain 
patches. We have thus, then, so far as the structure of the ocean 
basins is concerned, to distinguish between a Pacific and an 
Atlantic type. As regards the age of the oceans, Prof. Suss 
concludes from the geo'ogical formations that the Pacific is 
the oldest, next to that the Indian, and last of all the Atlantic, 
The oceans, he points out, are areas of depression. Each new 
depression would form a fresh receptacle for water, and so the 
shore-hne of the land would be lowered, Prof. Suss seems to 
maintam that it is to this, and not to the actual rising of the land, 
that the elevation of the coast-line in ce1tain regions is due. 


Mr. J TF. NEEDHAM has been engaged to conduct an ex- 
pedition from Sadiya to the Hukeng Valley, and thence to 
Bhamo on the Upper Irra wady. Hus previous achievements in 
the Abor Hills, and the country lying between the Brahmaputra 
and the Zayal Chu, and his success in conciliating the unfriendly 
tiibes on that frontier region, marked him out for selection as the 
proper officer to conduct the present mission. 


THE new part (Nos. 133-34) of the Zertschrift of the Berlin 
Geographical Society is mainly occupied with Dr. W, Sievers’s 
account of the results of his exploration of the Sterra Nevada of 
Santa Marta in the north-east of the United States of Columbia, 
an excellent large-scale map accompanying the number. A 
considerable section of the paper deals with the geology of the 
region, after which Dr. Sievers treats of the surface formation, 
altitudes, climate, vegetation, and agriculture, the land-snails 
population. 


News from Victoria, in the Cameroons, states that the 
African traveller, Dr. Zintgraff, stated for Rio del Rey in the 
steamer Wachtiga/, accompanied by thirty porters. He is on 
his way to the Elephant Lake in order to establish a scientific 
stanon. ‘The other half of the Expedition, under the command 


| of Lieut. Zeuner, is to proceed up the Mungo River to 


Mundame, to reach the Rlephant Lake from that part. 





OUR ELECTRICAL COLUMN. 


IF a platinum plate be immersed in a porcelain or glass vessel 
containing dilute sulphune acid, and another similar plate be 
immersed in another vessel containing caustic potash solution, 
then if the two vessels be connected by a siphon tube or a 
cotton wick, a current will be set up, but which rapidly 
diminishes owing to the polarization of the metal plates by the 
deposition of oxygen and hydrogen upon them. Becquerel 
removed the hydrogen by using nitne instead of sulphuric acid, 
and increased the current considerably. Dr. Alder Wright and 
Mr. C. Thomson (Royal Society, February 2, 1888) have been 
examining this form of battery, and have found many other acids 
which act in the same way, such as potassium permanganate, 
potassium bichromate, potassium ferricyanide, and bromine dis- 
solved in sulphuric acid, ferric chloride, hydrochloric acid and 
chloiine. Moreover, they have removed the oxygen by using a 
concentrated solution of sodium hyposulphite made strongly 
alkaline with caustic soda, strong caustic soda with pyrogallol, 
Cupton: chloride, ferrous sulphate, and ammonium chloride dis~ 
solved ın ammonia. They also found the quantity of oxygen 
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and hydrogen evolved exactly pioportional to the current 
passing. If a silver voltameter were included in the circuit, for 
every milligiamme-equivalent (108 millgrammes) of silver de- 
posited, 1 milligramme-equivalent of hydrogen occupying 11'2 


cubic centimetres and 8 milligram mes of oxygen occupying 5'6 
cubic centimetres at o° C, and 760 millimetres, were liberated, 


ALTHOUGH Sir William Thomson did not publish any electrical 
theoretical work ın 1887, he perfected during that year his 
practical electrical measuring instruments, They are in use at 
the Grosvenor Gallery central station in London. There are 
no move beautiful or accurate instruments in the world, and they 
reach over an enormous range both of potential and of current 
measurement. They were admirably illustrated and described 
in Jndustries of January 27 by Piof. Fleming. 


HERTZ (Wiedemann Ann. 1887), has shown that the ultra- 
violet 1ays have an influence on the passage of sparks, E. 
Wiedeman and H. Ebert have been repeating and verifying his 
experiments, The effect of light falling on the park region was 
to lowe: the potential required to produce it. Ifa succession of 
sparks be sent, and a telephone be used, the effect of light 
falling on the sparks was to change not only the note but the 
whole character of the sound heard in the telephone. Ifa 
Geissler’s tube were used, an intermittent and irregular dis- 
charge became steady and continuous. The effect was evident 
only on the negative pole. 


It is known that the magnetic qualities of iron diminish con- 
siderably when raised to §25° C. (red heat), but iron remains 
magnetic up to 650° C. Nickel loses its magnetic properties 
suddenly at 3co° C. Lodeboer recently (January 9) read a 
paper before the Académie des Sciences, in which he showed 
that with magnetizing foices of 35, 100, and 200 C.G.S. units 
the iron retains its magnetic properties up to 630° C. ; that 
beyond this temperature it rapidly loses them ; that at 750° C, 
they scarcely exist, and at 770°C. they entirely disappear, to re- 
appear only on cooling. It is known that the specific heat of 
iron undergoes a change of condition between 660° and 720° C., 
and the coincidence of these two changes 1s very interesting. 


THE treatment of sewage by electicity is, ıt seems, likely to 
receive a prachcal test at the Metropolitan Board of Works’ 
outfall at Cena Mr. Fewson, of Buckingham, made some 

~ experiments in this direction at Wimbledon last summer, and 
now Mr. W. Webster is about to do the same thing at one of 
the large tanks on the Thames. The electric current is said to 
have a wonderful disinfecting and purifying influence. The 
evolution of gas stirs up the liquid, the nascent oxygen is brought 
into rapid contact with the impurities and reduces them, precipita- 
tion 1s expedited, and the whole cleansed. It is to be haped 
that the cost will not swamp this new and useful field for 
electricity. 

THE extraordinary rise in the price of copper has attracted 
much attention to the use of iron for lightning conductors. 
Prof. Silvanus Thompson advocates iron in preference to copper 
under all circumstances, Iron is much used by the War Depart- 
ment to protect magazines. Dr. L. Weber recommends it even 
in a solid form rather than as a stranded rope, but the latter form 
is much more portable and workable » moreover, Prof. Hughes 
showed it to be less subject to self-induction than a solid rod— 
an obstruction not to be neglected. Iron conductors are stronger, 
mach cheaper, less easily fused, and less hable to theft than 
copper, Theie can be no objection to the use of iron, 


Tue electro-deposition of alumininm has attracted much 
attention since the introduction of the Cowles process. 
Herman Reimbold has proposed the following solution, with 
which he has obtamed good but small results: alum 50 parts, 
water 300 paits, aluminium chloride ro parts. This solution 1s 
heated to 209" F., and after cooling 39 parts of potassic chloride 
aie a ` 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THIS Society held its forty-fisi annual general meeting in 

the theatie of the Institution of Civil Engineers on 
Thursday and Friday of last week. After the Annual Report 
had been presented and accepted, Mr. John Richards’ paper 
“ On Irrigating Machinery on the Pacific Coast” was read and 
discussed. The need of irmgation in this district arises from 





three causes: the lack of rain, which ceases altogether along 
the coast in summer-time; the want of surface-water; and the 
free percolation into the sandy soil beneath. The whole of the 
land in the country, excepting the low-lymg sedimentary plains 
near the mouths of the rivers, and around the Bay of San 
Francisco, where water reaches the surface by capi satura- 
tion, requires irrigation, Nearly all the land upon which water 
can be led, either by training small mountain streams, or by 
leading long canals Fon the rivers, has been occupied, so that 
the only remaining resource for getting water will by lifting 
it from the riveis or the gravel strata by machinery. The paper 
is descriptive of the various pumps and hydraulic rams employed, 
and was illustrated by means of thirty-five . 

Mr. Wiliam Geipel’s paper “On the Position and Prospects 
of Electricity as applied to Engineering” refers to those branches 
of electnc engineering which involve the employment of con- 
siderable powei, and are in some way or other connected with 
the use of dynamos. They comprise electric transmission and 
distribution of power, and electric lighting, locomotion, and 
metallugy. 

In the author’s opinion the transmission and distribution of 
power by electricity will occupy in the near future most of the 
attention of the electric engineer. Owing to its simplicity, the 
ease with which an electric motor can be applied to any purpose 
requiring power, and its high efficiency, it is certainly an 
approach to an ideally perfect system of transmisnon. In the 

nited States great stiides have been made in the applications 
of electric motors, which already rival those for lighting purposes. 
One of the great advantages of these applications is due to the 
low efficiency of belts and shafting where high speed is required. 
and the demand for power 1s variable. By getting rid of shaft- 
ing the necessity for additional stability in buildings is obviated, 
and constant lubrication is done away with. The distribution 
of power by electricity from a central station to small users can 
be effected from the same mains and genetators as are used for 
electric light purposes ; as to whether gas through the medium 
of gas engines or electricity by means of electne motors should 
be used, will become entirely a question of economy and con- 
venience. On the one hand the electric motor can be started 
and stopped with the greatest ease, ıt requires httle attention, 
occupies little space, and can be placed anywhere, while against 
the use of the gas engine, the author brings forward its ırregu- 
larity of speed owing to the intermittent ımpulse and the wear 
and tear in the valves and working parts. Shunt motors, which 
are now almost exclusively used, possess a practically perfect 
power of self-control, not only over their rate of speed with 
varying load, but over the energy absoibed, for they help them- 
selves, as it were, to only such an amount of energy as will 
enable them to deal with the work imposed uponthem. Another 
advantage in shunt motors, first pointed out by the late Sir 
Wilham Siemens in 1880, 1s that they act as generators when 
themselves driven by any extraneous power, without any com- 
plication of the switch gear required with seres motors. The 
author refers to various installations which have already taken 
place in Europe and America, which are paying their way, 
whilst at the Falls of Niagara plant is being put down to dis- 
tribute power obtained from the Falls to neighbouring towns, 
including Buffalo, which is twenty miles distant; the amount of 
power is stated at 15,000 h.p., of which 10,000 h.p. is contracted 
or at £3 per b.p. 

Electncity has been apphed with efficiency in collieries for 
underground hauling, pumping, ventilating, and drilling; in 
ship-yards and simular works ıt has been proved to be a suitable 
and economical means of transmitting power for riveting, drill- 
ing, xe 

In its application to the transmission of power to great distances, 
electricity 1s found to be more economical than either hydraulic, 
pneumatic, or wire-1ope transmission, and comparative tables are 
given showing the first cost of plant per horse-power transmitted, 
and also the working cost per horse-power transmitted per 
hour. For a distance of 22,000 yards the cost of installation 
for the transmission of 100 h.p. 19 £87, £310, £192, and 
4162 per h.p. for electric, hydraulic, pneumatic, and wire-rope 
transmission respectively ; whilst the cost per h.p. transmitted 
per hour 1s 4°08, 6°84, 4'50, and 9 73 pence. 

Amongst many interesting applications, that made by the 
Marquis of Salisbury at Hatfield may be specially refeired to. 
The River Lea is utilized to geneiate electricity by means of 
turbines, the electricity being transmitted to the house and over 
the estate for a variety of purposes. The motors at the house 
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drive pumping and ice-making machinery and an air-propeller 
fixed in the roof for ventilating ; on the farm the motors are used 
for elevating hay and corn sheaves to the top of the stacks, for 
thrashing, for cutting rough grass with a chaff-cutting machine 
for ensilage, in fields extending to a distance of two mules, for 
grinding corn, &c., to make fodder, and for other purposes. The 
motors have also been used for pile-driving, for m coffer- 
dams where necessary in the river, and also for ing the 
nver and clearing it of weeds, and for pumping the town sewage 
into a tank at the height of thirty feet for immgation. ‘The con- 
ductors are carned overhead on poles about the farm and under- 
ground in wooden troughs to the house, The practical methods 
employed for electric locomotion—being those of a third insulated 
rail, an overhead conductor, an underground insulated conductor, 
and storage batteries—are described, and examples of the applica- 
tion of all are given, To the first belong the Portrush Railway, 
and Besbrook and Newry Tramway; to the next the electric 
railway at Moedling, near Vienna, and the Frankfort-Offenbach 
railway. This plan has been most largely adopted in America, 
where there are probably not far short of one hundred electric 
rauways at work and projected. Of the underground conductor, 
the most important example 1s the electric tramway at Blackpool, 
while storage batteries aie being employed on the North Metro- 
politan Tramwayin London. The ordinary rails have been used 
as conductors in the short electric railway at Brighton, where 
the expenses amount to twopence per car-mile. 

The plan of transporting material in skips on overhead wire- 
ro by means of electricity, introduced under the name of 
telpherage by Prof. Fleeming Jenkin, has been employed with 
success for two years past at Glynde, near Lewes, foi trans- 
porting clay to the railway over a distance of 1600 yards, and is 
applicable for use in places where material has to be conveyed 
across hilly districts. In the authors oprnion a modification of 
this plan might be advantageously applied to alleviate the heavy 
street traffic in our larger cities. 

The author considers the question of electric lighting under 
the three aspects of comfort, convemence, and economy. As 
re the first two, electric lighting has the advantage over 
other systems ; whilst as regards cost, although electric lighting, 
and ecially incandescent electric lighting, is still heavy, yet 
‘for hghting man streets and railway stations, or other places 
where concentrated light is required, the are light is cheaper 
than gas. As its use extends, the cost of working becomes re- 
duced. Thus in the Waverley Station, Edinburgh, on the North 
British Railway, thirty-three arc lamps, with 41,884 lamp hours, 
cost 2°77 pence per lamp hour from July to December 1884; 
whilst in 1886, thirty-nine arc lamps, having 55,068 lamp hows, 
cost 1°79 penny per lamp hour, 

The cost of incandescent lighting is especially variable, and 
affected by the local conditions of the installation. The chief of 
these are the average number of hours of hghting each lamp, and 
the average distance of the lamps from the generating station. 
Where conditions are favourable, incandescent lighting can 
already compete with gas. Messrs, George Jager aad Sons’ 
yearly cost of lighting their sugar refinery at Leith is given as 
an example, it having been £347 with gas and £204 with in- 
candescent lamps. The anthor draws special attention to the 
circumstance of the much larger application of electricity to 
lighting in the United States as compared with this country. In 
the United States there is hardly a city or town of 20,000 1n- 
habitants which has not a central station for arc or incandescent 
lamps; and many towns of 3000 to 4000 inhabitants are also 
supporting them. 

The efficiency of dynamo machines being as high as 95 
per cent., and there not bemg much likelihood of material 
improvement in steam engines, the author draws attention to 
the importance of improving the lamps by making them with a 
heier resistance and greater efficiency, the voltage having a great 
effect on the cost of working distant lamps. Transformers, by 
means of which high tension currents of electricity, sent from a 
Seale generiting station along a small conductor with com- 

ratively small percentage of loss, can then be converted into 
ow tension currents for the supply of ordinary incandescent 
lamps, are receiving a large amount of attention, the loss by 
conversion being as low sometimes as 5 per cent. Efforts are 
also being made to introduce the system of secondary battenes, 
charged im series by a high tension current, and discharged in 
parallel circuit, and if it can once be demonstrated to be 
economical, there would be a large field of application. At 


Leamington an extensive central station is now at work, the’ 








cost of the undertaking bemg £30,000; while the Bradford 
Corporation have recently voted a sum of £15,000 for erecling a 
central station in their town. Both these are instances of direct 
supply without transformers or secondary batteries. Electric 
metallurgy isa branch of electric engineering to which attention 
was first drawn by the late Sir William Siemens, whose death 
occurred before he had perfected his invention. The electro- 
chemical separation of ores on a commercial scale by the electric 
furnace has been recently put to the test, chiefly in obtam 
alaminium from conundrum, The furnace designed by Prof. 
Mabery is built of fire-brick and hned with powdered charcoal ; 
electricity is conducted to the ore hy carbon rods, meeting near 
the centre. The ore mixed with charcoal and granulated copper 
surrounds and covers the carbons; the furnace 13 closed with a 
layer of charcoal and a lid lined with fire-bnck. A current of 
50 volts electromotive force ıs supphed and melts the metal 
around the electrodes, which aie moved apart gradually until the 
whole is melted. The conundrum becomes gradually deox- 
dized, the aluminium combining with the copper, while the 
oxygen with the carbon escapes as carbonic oxide, about five 
hours sufficing to complete the reduction. Aluminium, bemg 
oniy one-third the weight of iron, and possessing great strength, 
its production at a cheap rate would probably cause a revolution 
in engineering construction. 

The meeting was presided over by Mr. E. H. Carbutt, the 
President, who was re-elected to the chair, whilst Sir Douglas 
Galton, K.C.B., was the new member elected on the Council. 
The meeting was as usual of a very successful character. 





THE NATIONAL SMOKE ABATEMENT 
INSTITUTION? 


T presenting the Report to the members for the year 1887, 

the Council consider ıt desirable to reprint from the Memo- 
randum of Association the objécts for which the Institution was 
established. These are the following :— 


To promote the abatement of coal smoke and other noxious 
products of combustion in cities and other places, in order to 
render the atmosphere as pure and as pervious to sunlight as 
practicable. To check the present serious waste of coal, and 
the direct and induect loss and damage accompanying the over- 
production of smoke and noxious products of combustion. To 
continue, organize, and extend the public movement inaugurated 
and hitherto carried on by the Smoke Abatement Committees 
(orherwise known as the Jomt Committees for Abatement of 
Smoke, appointed by the National Health Society and Kyrle 
Society of London, and the Smoke Abatement Committee of 
Manchester), and to take up and proceed with any work under- 
taken or commenced by such Committees. To advance the 
aforesaid objects by promoting and enc mraging the better and 
more economical use of coal and coal products, and the selection 
of suitable fuel, as well as general improvement in the various 
modes of obtaining, applying, and using heat and light for 
domestic and industrial purposes And in connection with such 
objects to obtain and provide such buildings, appliances, and 
assistance as may be deemed expedient. And without prejudice 
to the advancement of tle objects aforesaid by other means to 
advance the same by the following means more particularly :—— 

(a) By calling public attention to the serious pecuniary loss 
and injury, to the health and comfort, which arise from coal 
smoke, and fiom defective heating, ventilating, and lghting 
arrangements. 

(6) By stimulating, assisting, and encouraging inventors, 
manufacturers, traders, and others to bring forwaid, develop, 
and perfect new or improved fuels, substances, methods, and 
appliances for the generation or application of heat or Jight, 
and for consuming or lessening the production of smoke and 
noxious products of combustion. 

(c) By conducting pocne trials of fuels, apparatus, and 
systems connected with the generation or application of heat or 
light, and causing reports to be made thereon for the guidance, 
assistance, or information of inventors, traders, mtending users, 
and the public generally. 

(d) By granting awards, certificates, medals, or prizes in 
connection with approved fuels, methods, or apparatus. 

(e) By establishing, or assisting in establishing, public ex- 
hibitions, either periodical or otherwise, of applances pertaining 
to heating, ventilating, or hghting. 


1 Report of the Council for the year 1887. 
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') By collecting and recording statistics and information, and 
making, assisting, or encouraging experiments or researches as to 
the effects upon the atmosphere, and upon life, health, and 
property of the use of coal and other fuels and means employed 
or to be employed in connection with heating or lighting ; and by 
printing, publishing, and circulating any such statistics or mior- 
mation, including the intended report of the Committees afore- 
said, or any similar composition or literary work. 

(g) By impaiting information, instruction, and assistance to 
local authorities, manufacturers, workmen, ‘householders, servants, 
and the public generally whether by means of lectures, demon- 
strations, pamphlets, written articles, or otherwise in relation to 
the subject of smoke prevention or abatement. 

(4) By Joming or concurring with any other institution, society, 
or persons, in domg or causing, or procuring to be done, any of 
the things aforesaid, 

To promote the abatement of noxious vapours arising from 
manufactures or mannfacturing processes, and to resort to and use 
foi that purpose powers and means analogous to those hereinbefore 
contemplated with reference to Smoke Abatement and any other 
reasonable means. For all or any of the purposes aforesaid, 
either alone or m conjunction with others, to promote legislation 
and parochial and other 1egalations, and to assist in the enforce- 
ment thereof, and of any existing or futuie legislative, parochial, 
or other regulations. 


In reporting upon the business transacted by the Institution 
duiing the past year, it is essential that the members should 
be reminded of the urgency for further legislation on the subject 
of smoke prevention. 

The Insttution has been in communication with the medical 
officers of health and chief constables throughout the country, 
and the most valuable information obtamed with reference to the 
working of existing by-laws is given as supplements Nos. I, 
2, 3, 4, 5, and 6, toa paper on Smoke Abatement, read at the 
Bolton Congress of the Banitary Institute. These supplements 
are published in the Transactions of the Sanıtary Institute of 
Great Britain, and by reference to them it will be seen that the 
municipal authorities of Liverpool are much more alive to the 
necessity of prosecuting offenders against the Smoke Abatement 
Acts than the authorities in any of the other places from which 
reports have been obtained. 

By comparison with the Report issued by the Commissioner 
of Polce foi the Metropolis of 1886, it will be seen that the 
number of cases in which fines were imposed in Liverpool was 
545, whereas the number of convictions in the metropolis 
amounted only to 82. It might further be noted, however, in 
respect to the penalties imposed, that the average of all the 
fines in Liverpool was rgs. 114d. The average in London was 
41 17s. 5d. The inadequacy of the fines imposed is a serious 
obstacle in dealing with police prosecations, and the fines have 
little effect, if any, in the prevention of smoke, in consequence 
of the amount of the penalty being so disproportionate to the 
financial positions of the persons on whom they are imposed. 

During the year attention was prominently called by Lord. 
Stratheden and Campbell to the provisions in the Bill intro- 
duced by him to the House of Lords “ To amend the Acts for 
abating the nuisance arising from the smoke of furnaces and 
fire-places within the Metropolis,” and resulted in a Select 
Commuttee being appointed to consider the terms of the Bill, 
and to report to the House of Lords The minutes of evidence 
were laid before the House of Lords on the 15th of July, 1887, 
and the published Report contains much valuable mformation 
with respect to the working of the Smoke Abatement Acts :— 
Fhe nuisance created by steamers on the Thames; the 
necessity for extension of the metropolitan area to be within the 
Acts ; the necessity for controlling the emission of smoke from 
club-houses, hotels, private residences, and other buildings not 
within the scope of the existing Acts; the usual course followed 
by the police in instituting prosecutions ; a return showing the 
number of police employed ın carrying out the Smoke Nuisance 
Abatement Acts; the effect of the increase of smoke on the 
health of the people, and the advantages from a sanitary point 
of view to be derived by the prevention of smoke; also par- 
ticulars regarding the commercial advantages to be derived b 
the consumption of smoke ; particulars of the methods whi 
might be adopted for the complete combustion of fuel in 
domestic grates; and generally, a great mass of information 
dealing with the subject laid before the House of Lords by the 
following gentlemen: Mr. W. R. E. Coles, the engineer 








appointed by the Home Secretary to examine furnaces in the 
metropolis; Mr. James Edward Davis, of the Home Office, 
legal adviser to the Commissioners, Mr. Charles Cutbush, 
Superintendent of Police; and Mr. Ermest Hart, Chairman 
of Council of the National Smoke Abatement Institution. 

By reference to the Police Orders and Regulations reprinted 
at the end of this Report, it will be observed in paragraph 36 
that hotel-keepers in the metropolis not usmg steam-engines can 
only be proceeded against under Section 19, Sub-Section 3, of 
29 and 30 Vict., cap. 90, and be guilty of an offence under that 
Section. In consequence of this Act of Parliament, Section 
19, Sub-Section 3, stipulates that any chimney (not being the 
chimney of a private dwelling-house) sending forth black smoke 
in such quantity as to be a nutsance 1s exempt from the working 
of the Act and it is left to the justices to dismiss the complaint 
if they are satisfied such fire-place or furnace is constructed in a 
manner to consume, as far as practicable, all smoke arising 
therefrom, but it does not state any standard smoke shade or 
any degree to be fixed upon as the limit, and therefore the 
justices may or may not convict at their option. 

The purpose of Lord Stratheden and Campbell’s Bill is to 
prohibit or regulate the emission of smoke from any building, 
no Immunity being granted to hotels, club-houses, or domestic 
fire-places now exempted from the existing Acts. The effect of 
the general evidence brought before the Select Committee of 
the House of Loids was a resolution to await the results of the 
farther operation of the existing Acts, the purpose and intention 
of which should, it was held, be more fully carried into effect. 

The Council invite the careful consideration of members to 
the necessity for legislation, and on an early date will arrange 
for a series of mee to be held, at which it is expected the 
sanitary mspectors from the leading provincial towns will 
assemble, in order to compare and suggest revisions for the 
existing municipal by-laws, as well as for the purpose of 
drafting aie seen ern to submit to the authorities on the subject 
of umproved legislation in the metropolis. 

The Council having considered the desirability of taking the 
first opportunity for conducting simultaneous tests of the 
furnaces of a e number of steam-boilers under equal con- 
ditions, thought that such an o portunity might be offered at the 
forthcoming ibition to be held in Glasgow. They accord- 
ingly directed the Secretary to write to the Lord Provost of - 
Glasgow, laymg the outlines of their scheme before him, and 
suggesting its adoption by the Exhibition authorities. Briefly 
stated, the proposal was: That the whole range of boilers to be 
used for working the machinery of the Exhibition should be 
erected in such a manner that each boiler should have its setting 
and chimney independent of the other boilers, so that the 
several systems of stoking and arrangement of furnaces could be 
fully tested under identical conditions of fuel, atmosphere, and 
time; while the results as regards smoke would be evident to 
the public. 

It is to be regretted that the authorities in charge of the 
Glasgow Exhibition have not been able to see their way to co- 
operating with the Smoke Abatement Institution as proposed. 
Simultaneous tests on such a large scale have never previously 
been made. Many tests of great value have been made on 
furnaces, but these have been at separate times, and under 
different atmospheric conditions, and the results, however favonr- 
able in themselves, have been incapable of classification for 
comparison. The proposal of the Council, if adopted, would 
have supplied what 1s wanting by making these tests of 
several boilers at the same time, and under the supervision of an 
impaitial body. 

With reference to this subject, a correspondence has taken 
place with Mr. Fletcher, Chief Inspector under the Alkali Acts, 
as he has in preperation a report upon the injurious effect of the 
impurities of the air and water on the Clyde. Mr. Fletcher 
was asked to furmsh a copy of the report, but replied that it was 
in the hands of the Secretary for Scotland. Application has 
been made to the Secretary for Scotland, and attention drawn 
to the importance of the series of tests which the Council pro- 

osed. The Secretary for Scotland in his reply stated that Mr. 
Fletcher's report has not yet been brought bifore Parlament, 
and with respect to the testing of the boilers, said that he would 
inform the Committee of the Glasgow Exhibition that he con- 
siders the suggestion of the Institution to be deserving of con- 
sideration and adoption. 

At a meeting of the Institute of Engineers and Shipbuilders 


‘in Scotland, on the 8th of December, a very comprehensive paper 
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was read by Mr. George C. Thomson on “Smoke,” and in the 
discussions which followed, Mr. W. R. W. Smith, Chairman of 
the Health Committee of the Glasgow Corporation, urged upon 
the members present the desirability of doing all in thew power 
to secure that at the forthcoming International Exhibition in 
Glasgow each of the boilers be supplied with a separate 
chimney, so that a series of exhaustive trials may be made with 
mechanical stokers, &c., and other means for the purpose of 
showing what might be done in the way of smoke prevention. 

With reference to the subject of testing, the Committee are 
of opinion that anangements should be made as soon as 
possible for obtaining the use of three testing-rooms for testing 
stoves, grates, and ranges, the rooms being conveniently 
accessible for such articles, and having gas connections under 
command. ‘The tests made in these rooms, under the same 
conditions of chimney and cubic capacity, would then become 
of gieater compaiative value than tests made in independent 
rooms. 

Arrangements will be made as soon as practicable for pro- 
curing such accommodation for testing, and. also for providing 
the necessary instruments used for testing ; and as the system 
develops, attention will be given to the establishment of a 
chemical laboratory, the analysis of gases, and testing-ro»ms for 
testing-apparatus incidental to the work of the Institution. 





SCIENTIFIC SERIALS. 


American Journal of Sctence, December 1887.~——On the de- 
structioa of the passivity of ironin nitric acid by magnetization, 
by Edward L Nichols and W. S. Franklm. From the experi- 
ments described in this paper, which was originally read before 
the Kansas Academy of Science, November 1885, it appears 
that the action of the magnet tends to lower the temperature of 
transition to the active state, and that the intensity of the mag- 
netic field necessary to convert passive into active iron at a given 
temperature increases rapidly with the concentration oF the 
acid, An account ıs promised of further researches offering a 
satisfactory explanation of the manner in which the chemical 
behaviour of iron is modified, and its passivity destroyed in the 
magnetic field.—On a method of making the wave-length of 
sodium light the actual and practical standard of length, by 
Albert A. Michelson and Edwaid W. Morley. The preliminary 
expeiments recently carried out according to the method here 
proposed seem to confirm the anticipation that it would furnish 
results more accurate than any of those hitherto suggested. The 
apparatus for observing the interference phenomena is the same 
as that used in the experiments on the relative mation of the 
eaith and the luminiferous ether.—The work of the International 
Congress of Geologists, by G. K. Gilbert. This 1s a reprint of 
an address delivered before the Section of Geology and Geo- 
graphy of the American Association for the Advancement of 
Science at the New York meeting, August 10, 1887. It deals 
largely with a revised system of geological terminology, the 
substance of which has already been published. The question 
of geological coloured maps 1s also considered, and practical 
suggestions made for their greater efficiency and economy.—On 
the existence of certain elements together with the discovery of 
platmum in the sun: contributions from the physical laboratory 
of Harvard University, by C. C. Hutchins and E ILe Holden 
‘These investigations, carried on with Prof. Rowland’s magnificent 
diffiaction grating, deal with cadmium, lead, tin, silver, potas- 
sium, and several other elements, includi platinum, the 
presence of which in the solar atmosphere is here for the first 
time determined. Between 4250 and 4950 were found sixty- 
four lines of platinum, sixteen of which agree with the solar 
lines.—-The flora of the coast islands of California in relation 
to recent changes of physical geography, by Joseph Le Conte, 
A careful study of these insular groups, at present from 20 to 30 
miles distant from the coast, shows that they at one time formed 
part of the mainland, from which they were undoubted! 
separated during the Quaternary period. That they still 
formed part of the continent during later Pliocene times is 
shown by the remains of the mammoth found on Santa Rosa, 
one of the largest and furthest off of the whole group.— 
A new instrument for the measurement of radiation, by C. C. 
Hutchins. The instrument here described and illustrated 
presents great advantages over the thermopile as an accurate 
measurer of radiations, It is much more sensitive and requires 





no longer time to return to zero than for the galvanometer 
needle to come to rest. A lighted match at 6 feet drives the 
needle 10und to its stop.—Mineralogical notes, by Geoige F, 
Kunz. Descriptions with analyses are given of a rhodochrosite 
from Colorado, of crystals of hollow quartz from Arizona, of 
hydrophane from Colorado, and of a remarkable silver nugget 
weighing 606 ounces from the Greenwood mines of Michoacan, 
Mexico, x 

January, —- The speed of propagation of the Charleston 
earthquake, by Prof. Simon Newcomb and Captain C, E. 
Dutton. A careful comparative study of the reports from all 
parts of the disturbed area shows a general average speed of 
3'214 £ 0'072 miles, or 5171 *116 metres per second.— 
History of the changes in the Mount Loa craters, Hawaii; 
Part 1, Kilauea, by James D. Dana ‘The first paper embraces 
the whole period from 1823 to 1886, dung which there appear 
to have been at least eight discharges hod Kilauea. e 
geneal dynamical conclusions are that the cycle of movement 
1s simply (x) a msing in level of the hquid lavas, and of the 
bottom of the crater ;"(2) a discharge of the accumulated lavas 
down to some level in the conduit deleted by the outbreak ; 
(3) a down-plunge of more or less of the floor of the region 
undermined by the discharge, It is further shown that Kilauea 
is a true basalt volcano in its normal slate, the rock material 
being dolerite or basalt, and the heat sufficing for the perfect 
mobility of the lavas.—The analysis and composition of tourma- 
line, by R, B. Riggs. The methods of analysis are described, 
with results for various specimens from different parts of North 
America and Brazil. The general inference is that there are 
thiee types, lithza, iron, and magnesia tourmaline, with an in- 
definite number of intermediate varieties, ron appearing to be 
the connecting link between the whole series. The special 
formulas of the three distinct types are =- 


(1) Lithia : 12SiO,, 3B,0., 4F1,0, 8A1,0,, 2(NaLi),O. 
(2) Iron: 12SiOg 3B0p 4H,0, 741,05, 4FeO, NO. 
(3) Magnesia : 12510., 3B,O, 4H,O, 5A, Og, s MgO, $Na,O. 


—On the different types of the Devonian system in North America, 
by Henry §. Wilhams. It ıs shown that in North America the 
Devonian system offers at least four distinct types mn four corre- 
sponding areas, blending somewhat at thew borders, but im their 
cential parts presenting marked peculiarities. The four areas 
are: (1) Eastern Border, mainly in Northern New England ; 
(2) Eastern Continental, including New York, thence southwaids 
to West Virginia and north-westwards to Canada West and 
Michigan ; (3) Interior Continental, chiefly Iowa and Missouri, 
extending northwards probably to the Mackenzie basin; (4) 
Western Continental, in Nevada and conterminous States.— 
On the law of double refraction in Iceland spar, by Charles S. 
Hastings. The general inference from these researches is that 
Huyghens’ law of double refraction in uniaxial crystals is 
probably true to less than 1 part in 500,000, and consequently 
that there is no known method by which any error in it can be 
detected by observation alone.—In the Appendix, Mr. O. C, 
Mash describes a new genus of Sauropoda and other new 
Dinosaurs from the Potomac formation; also a new fossil 
Sirenian from California,. 





SOCIETIES AND ACADEMIES, 
LONDON. 


Royal Society, January Largs on the Spectrum of 
the Aurora.” By J. Norman Lockyer, F.R.S. 

I exhibited to the Society on November 17, 1887, a tabular 
statement showing the bright lines seen in the spectra of various 
celestial bodies, and I also gave those recorded in the spectrum 
of the aurora, showing many remarkable coincidences. 

I now find that the connection is closest between the auroral 
spectrum and that of stars III.a, and, in anticipation of a sub- 
sequent communication of details, I send on the accom 
table, showing the origin of Dunér’s bands, so far as I have at 
present made them out, and their connection with the spectrum 
in question, 

The individual observations which I have used in the table are 
those collected by Mr. Capron and Mr, Backhouse (NATURE, 
vol. vii. pp. 182 and 463). $ 









































Feb. 9, 1888] NATURE 359 
TABLE OF WAVE-LENGTUS OF AURORAL LINES. 

Barker 431 470 482 502 | 517 T 562 | 623 
Smyth .. 558 635 
Zollner 62 
A. Clerke 485 532 
Herschel 531 
Backhouse o. 430 5or | 516'5 532 606 
Lord Crawford ... more ref, than F 523 
H. R. Proctor ... ji 
Vogel ... 469 
Ellery . 635 

. Struve : 554 

ngstrom 472 521 556 
Lemstrom .. DB ee : 426 469 525 
German Noith Polar Expedition 557 
Respighi sao a 1. ae 557 
Perce no u on 431 464 486 520 | 53I 545 |}. 557 
Probable ongin.. se 0. . CH | C (hot) C (cold) Mg |C (hot) Mg * | Zni (x)t| Mn (1) Fe (1) 
Wrave-lengths of probable origin | 431 474 483 500 | 516°5 | 5201 546 558 | 615 

J 477,435 550 545 616 627 
9 5 2 
Duneér’s bands | 460.474 495 503 516 52I 564 559 
10 8 7 4 
* Coronal line. + Another probable origin for this in the aurora 19 540 Mn, t This means brightest fluting. 








Addendum,—The following table shows the above figures 
in another foim and includes the bright lines recorded ım 
Cassiopeia :— 





—- 

















i ave-length 
Aurora, Dunér's bands. paste Probable p4 Sohal e 
7 Cassiopeise ongin, origin. 
431 ves CH 431 
474 460-474 (10) C (bot) 474 
aes 462°3 r 460°7 
483 477-485 (9) ci C (cool) 483 
500 495-503 (8)-| 499 Mg 509 
5165 j 516-521 } (4 | 51677 C (hot) 516'5 
520°1 ar ae Mg 520°1 
531 531 Coronal line 
iy oe 5422 Mn 540 
54 545-550 (5) ia Za (1) 546 
55 339-54 ta) 535°7 Mn (1) 558 
” 585-595 (3 5 Mn (2) 386 
615 616-627 (2) 616 (Fe (1) 615 
635 ve 635°6 * da 














Geological Society, January 25.—Prof, J. W. Judd: 
F.R.S., President, in the chair.—The following communications 
were read ;~-On Ailurus anglicus, a new Carnivore from the 
Red Ciag, by Prof. W. Boyd Dawkinsy F.R.S. The specimen 
described is a small fi ent of the right lower jaw with the 
last three molar teeth in position, and belongs to the Crag 
collection of the Yorkshire Philosophical Society. It differs in 
a marked degree from all fossil European Carnivores, and 
presents no important points of difference when compared with 
a series of jaws of recent Ailurus, The author gave a descrip- 
tion of the fossil, and comparison of it with Ailurus fulgens, and 
nlso a table giving the comparative measurements of the teeth 
and jaws of the fossil and of recent Ai/uri. The species from 
the Crag was a more powerful animal than any recent As/urt in 
the British Museum. The paper concluded with a notice of the 
range of Ailurus in space and time. After the reading of this 
paper the President remarked that seldom had a fact of greater 
interest in its bearing upon geographical distribution in past 
times been brought before the Society. Some comments on the 
paper were also made by Mr. Lydekker, Prof. Seeley, Mr. 
Newton, and Mr. Blanford.—A contribution to the geology 
and physical geography of the Cape Colony, by Prof, A. H. 








* This line is soen as a pretty bright line in the spectrum of the Limerick 
meteorite, but its origin has not yet been determined, although comparisons 
have been made wth most of the common elements. So far, ıt has not been 
observed in any other meteorite. 


Green, F.R. S.—On two new Lepidotoid Ganoids from the early 
Mesozoic deposits of Orange Free State, South Africa, by Mr. 
A. Smith Woodward. The results presented in Prof. Green's and 
Mr. Woodward’s papers were discussed by the President, Prof. 
Rupert Jones, Mr. Blanford, Dr. Geikie, Mr. Clement Reid 
Prof. Hughes, and Mr. Irving. 


Royal Microscopical Society, January 11.—Rev. Dr. 
Dallinger, F.R.S., President, in the chair.—The President 
referred to the death of Dr. Arthur Farre, a forme: President of 
the Society, and one of its earliest Fellows.—Prof. C. Stewart 
exhibited specimens of Thecalia concamerata, In this genus 
the female shell exhibited a peculiarity which was quite unique. 
As age advanced the mantle became folded back upon itself in 
a very curious manner, and simultaneously with this there 
occurred a similar in-folding of the contiguous portions of the 
shell by which two depressions were produced, forming a fusi- 
form chamber when the two valves came together. In this 
cavity the embryonic shells were found.—Edmond’s automatic 
mica stage rotating by clockwork was exhibited and described. 
—Mr. A. W. Bennett “gave a resumé of his paper on fresh- 
water Alge of the English Lake District, with a description of 
anew genus of Cafsulococcus and five new species, in continu- 
ation of his previous communication on the same subject.—Dr. 
G. Gulliver read a paper on Pelamyxa cura The large 
size of this amoeboid organism had enabled it to be cut into 
sections, and the ulated structure of its exoplasm thus 
revealed was described. As ed its classification, it was 
thought that ultimately it would be found to have a nearer 
relationship to the true Heliozoa than to the more lowly 
Amæbæ.—Mr. E. M. Nelson handed round for inspection two 
photographic positives ; one of AmpAtpleura pellucida, and the 
other of a fungus growth which attacked calcareous sand, as de- 
scribed by Mr. J. G. Waller in the Journal of the Quekett Micro- 
scopical Club, L p. 345. This object presented some photographic 
difficulty because of its non-actinic colour. With Fart to the 
other he remarked that in resolving diatoms with oblique light 
it was essential to decide whether they intended to focus upon 
the real surface or upon the optical image produced in a higher 
plane, in consequence of the double nature of the structure of 


the valve. In the latter case they would obtain a result such as 
he exhibited, which was a photograph of the optical image and 
not of the real diatom.—Mr. Nelson also called attention to a 


curious optical effect for which at present he was unable to 
account. In a flat box he had placed a glass positive of A. 


pellucida which was viewed as a transparency through a piece of 


tube fitted at right angles to the surface, If this was looked at 
when held towards a surface of light such as an optical lamp- 
shade ora at ie gas-burner, the black lines appeared to be 
slightly smaller than the white lines ; but if it was turned towards 
a small light at a distance, then the black lines appeared veiy 
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large and the white ones were reduced to mere threads. The 

e of the photograph showed that the effect was not due to 
the operation of the first diffraction spectrum, and it was still 
more curious to note that in the case of another positive taken 
from the same negative and upon the same scale this optical 
illusion was not observed. 


Anthropological Institute, January 24. — Anniversary 
Meeting.—Prof. Flower, C.B., F.R.S, Vice-President, in the 
chair.— The following were elected Offices and Council for the 
ensuing year:—President: Francis Galton, F.R.S. Vice- 
Presidents: J. G. Garson, Prof. A. H. Keane, F. G. H. Price. 
Secretary: F. W. Rudler. Treasurer: A. L, Lewis. Council: 
G. M. Atkmson, E. W, Brabrook, C. H. E. Carmichael, 
Hyde Clarke, A. W. Franks, F.R.5., Lt.-Col. H. H. Godwin- 
Austen, F.R S., T. V. Holmes, H. H. Howorth, M.P., Prof. 
A. Macalister, F.R.S., R. Biddulph Martin, M P., Prof, 
Meldola, F.R.S., Rt. Hon. the Eal of Northesk, C. Peek, 
Charles H. Read, Lord Arthur Russell, M P., Prof. A. H. 
Sayce, H. Seebohm, Oldfield Thomas, M. J. Walhouse, Lieut.- 
Gen. Sır C. P. Beauchamp Walker, K.C.B. : 


PARIS. 


Academy of Sciences, January 30.—M. Janssen in the 
chair.—Note on the first volume of the Annales de T insiitut 
Pasteur, presented to the Academy, by M. L Pasteur. This 
volume contains the first twelve numbers of a monthly senal 
established and directed by Prof. Duclaux, of the Sorbonne, and 
entirely devoted to the progress of the new branch of patho- 
logical physiology to which M. Pasteur gives the name of 
**Microby ” or “Microbiology.” His remarks were mainly 
confined to the important memoir by MM. Roux and Chamber- 
land, entitled ‘‘ Immunité contre la septicémie, conférée par des 
substances solubles.” In this memoir is contained the 1igorons 
demonstration of the far-reaching fact that the septic vibrion, a 
living ferment analogous to the butyric vibrion, develops soluble 
chemical products, which gradually act as an antiseptic on the 
organism itself. These products, introduced in sufficient 
quantities into the body of the guinea-pig, confer absolute im- 
munity from the deadly attacks of the viras, to which that animal 
is specially susceptible-—Note on the total lunar eclipse of 
January 28, by M. J. Janssen. The observations taken at the 
Observatory of Meudon were mainly, directed towards deter- 
wining a point of telluric spectroscopy connected with the ab- 
sorption bands of oxygen. They were necessarily of a somewhat 
preliminary character, and will continued during future total 
eclipses of the moon.—Researches on ruthenium, by MM. Ii. 
Debray and A. Joly. The paper deals more especially with 
hyperruthenic acid, its punfication, physical properties, be- 
haviour in the presence of water, and under varying temperatures, 
—An apparatus adapted for experiments at high temperatires in 
the presence of gases under high pressure, by M. L, Cailletet. 
For this ap tus, which the inventor has had ın use for some 
years, itis claimed that it enables experimenters to raise sub- 
stances io temperatures near the fusion of platinum while keep- 
ing them in a gaseous atmosphere, the nature and pressure of 
which may be vaned at pleasure —On double dielectric re- 
fraction ; simultaneity of electric and optical phenomena, by 
M. R. Blondlot. These experiments have been undertaken in 
order to determine whether the double dielectric refraction of a 
condenser is produced and ceases simultaneously with the charge, 
or whether there exists an appreciable interval of time either 
between the production of the electric phenomenon and that of 
the luminous phenomenon, or between periods of cessation of 
both phenomena. The conclusion seems to be that, if there is 
any difference in point of time between these several manifesta- 
tions, it cannot exceed 1/40000 of a second.—On the laws of 
chemical equiibriam, by M. FL La Chatelier, It is shown that 
the numerical Jaws of chemical equilibrium, such as they are 
deduced from the two principles of thermodynamics, may be 
expressed in a very simple way by means of M. Massieu’s 
characteristic function H’, which may be regaided as the true 
measure of chemical force.—On cinchonigine, by MM. E. 
Jungfleisch and E. Léger. The authors describe the process 
of preparation, the chemical properties, and the salts of this 
substance, whose composition is expressed by the formula 
CygHaN,O..—Persistence of the virus of rabies in dead bodies, 
by M, V. Galtier. These researches show that the virus retains 
all its virulence in the bodies of dogs that have been dead seven- 
teen and buried fifteen days, Inoculation from the bulb produces 











rabies in ten and kills in fifteen days after trepanation.—On the 
antiseptic properties of naphthol-a, by M. J. Maximovitch. The 
experiments here described show that, owing to its feebler toxic? 
and stronger anticeptic properties, this substance is in every wa: 
superior as an antiseptic to M. Bouchard’s naphthol-8.—On th 
piosence of primordial fauna (Paradoxidian) in the neighbour 

ood of Ferrals-les-Montagnes (southern slope of the Montagn 
Noire), Herault: (1) stratigraphic study by M. Jules Bergeron ; 
(2) paleontological study, by MM. Munier-Chalmas and J. 
Bergeron, Considerable interest attaches to the recent discovery 
of these organism. by M. Bergeron, for the first time in any 
part of France. They belong to the earliest forms- of the 

iurian group, forms which were fot known to exist when that 
group was first established by Muichison ım 1835. These first 

rench Trilobites of the primordial fauna, as it was named by 
Barrande, include some exceptionally fine specimens of the 
geneia Conocephalites and Paradoxides, the latter closely allied 
to the P, rugulosus of Bohemia, and the P. Pradoanus common 
in the Cambrian of Spain. 
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KINEMATICS AND DYNAMICS. 

An Elementary Treatise on Kinematics and Dynamics. 
By James Gordon MacGregor, M A., D.Sc., &c , Munro 
Professor of Physics, Dalhousie College, Halifax, N S. 
(London: Macmiulan and Co., 1887.) 


HE logical order of arrangement has been carefully 
‘attended to in this book; Part I., on “ Kinematics,” 
building up a new subject on the foundation of Euclid’s 
axioms in cOénjunction with the idea of the variables, such 
as velocity and acceleration, due to the flow of time; 
while Part II , on “ Dynamics,” requires three new axioms 
Newton's Laws of Motion—to make a fresh start and 
connect mechanical effects with their causes. 

But it is doubtful if the strictly logical order is the best 
order for the student to make his first acquaintance with 
a new mathematical subject: the ideas must grow in his 
brain by accretion round simple fundamental problems, 
A student would master the present treatise more easily by 
reading Part II. first, and referring back to Part I. as occa- 
sion required, for the explanation of the details of the 
mathematical calculations. There is nothing to prevent 
this order of study here, although the author has, from 
logical considerations, placed the kinematical part first. 

One defect of the logical system is that it places some 
of the most difficult parts of the subject in the way of 
beginners: for instance, the theory of the change of units, 
a theory of which the 1mportance can only be appreciated 
by those who have made considerable progress in the 
subject. 

In Part I., “ Kinematics,” the treatment is simple and 
concise, but we should like to see more examples of 
phenomena on a large scale, such as those of physical 
astronomy, or even of railway-train problems. 

In questions involving the size of the earth (pp. 74 and 80) 
it is the circumference and not the diameter which should 
be given in metres, the circumference being 40,000,000 
metres, a kilometre being a centesimal minute of latitude. 
Or, if the size of the earth is given in miles, it is the 
nautical mile which should be used, the circumference of 
the earth being 360 X 60 = 21,600 nautical miles, a 
nautical mile being a sexagesimal minute of latitude. 

The expression “knots an hour” (p. 60) is irritating 
to a sailor, as emanating from the engine-room; the 
proper nautical expression is “knot” simply, a speed of 
10 knots being 10 nautical miles an hour. 

The formula $v? = $u? + as is to be preferred to that 
on p. 34, V? = v? + 2as; in all cases the factor 4 
should go with the v? ın the equation of energy, so that 
the objectionable expression “vis viva” may finally be 
stamped out from all dynamical treatises. 

In dealing with rotation, in Chapter V., the author 
would do well to study Maxwell’s geometrical representa- 
tion of the direction by means of the screw, right- 
handed or left-handed; and to discard all attempts by 
comparison with a clock-wise or counter-clock-wise rota- 
tion, requiring as these do a specification of the aspect of 
the plane of motion. i 

Pure homogeneous strain is analyzed in Chapter VII. 
as far as is possible by sımple geometrical methods ; such 
a strain may be produced by the superposition of three 
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linear strains in directions at right angles to one another. 
In a linear strain the increment of distance of two points 
in the line of the strain is properly their elongation; 
while the ratio of the elongation to the original distance 
is called the extension, not the elongation, as on p. 167. 

In Part IJ., “ Dynamics,” we find in Chapter I. the dis- 
cussion on the umts of measurement of weight, mass, 
and force customary in mathematical treatises, and of the 
usual unsatisfactory nature. The author, disregarding 
the vernacular use of the word “ weight,” defines the 
weight of a body as the force with which it is attracted by 
the earth, but is at variance with his own definition in the 
statement of the majority of the subsequent examples, 
relapsing into the language of ordinary life. A collection 
of 500 different ways of spelling the name of the town of 
Birmingham has been made, and a similar collection 
could be made from the present treatise of different ways 
of expressing the simple ideas of the pound weight 
and the pound force, to use the ordinary language of 
practical men. The attraction of the earth on a pound is, 
in the vernacular,“the force of a pound,” not the 
“weight of a pound,” the latter implying what the mathe- 
matician likes to distinguish as the “mass of a pound.” 
Thus a mathematical precisionist, to express the simple 
idea of a force of 10 pounds, to be consistent should call 
it “a force equal to the weight of the mass of 10 pound 
weights,” the absurdity of which 1s evident. 

Again, in straining after the equation F = ma, when 
using the gravitation unit of force, the mathematician in 
the F.P.S. (foot-pound-second) system of units is obliged 
to use the variable unit of mass of g pounds to measure 
the invariable quantity, the mass of the body; while 
what he calls the weight of the body, and denotes by w, 
measuring it in pounds, is, although variable with g, 
always measured by the same number. 

Next we have the equation w == sg, the source of 
all the confusion in dynamical teaching, and only to avoid. 
writing the dynamical equation with gravitation units in 


the form 


a 
F = w~. 


This terminology culminates ın the solecisms that on 
p. 477 we must suppose pressure to be measured in 
poundals on the square foot in hydrostatical problems ; 
and that if the equation w = sng 1s supposed to be used 
with absolute units, that the weight of a body is measured 
in poundals; asifa mathematician asked in a shop for 
“half a poundal of tea, or tobacco.” Ordinary people 
measure weight in pounds, so that if mass is also measured 
in pounds, then w = ms. 

It is time now, as Prof. Minchin has pointed out, that 
“the astronomical unit of mass,” defined in § 315, should 
disappear, and that in all problems of physical astronomy 
the gravitation constant Æ should be retained, while », 
the mass, is measured in terms of the ordinary units. , 

Although the author does not allow himself the use of 
the methods and notation of the Calculus, still he has 
managed to discuss a number of interesting problems 
in the dynamics of a rigid body, usually proved by the 
methods of Analytical Mechanics. 

Working under these restrictions, he has given elegant 
elementary proofs of the chief properties of the common 
catenary ; but here, again, it 1s time that the equation 
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should be presented in the form y/a = cosh +/a, using the 
notation of the hyperbolic functions ; which might also be 
employed with advantage in the statement of the results 
of the examples on p. 302. Chains of 5000 feet span, 
and 400 feet versed sine, are in existence, providing 
striking numerical examples in this pait of the subject. 

Most of the examples are carefully chosen, but the 
author by diligent search could easily add more interest 
to the collection, particularly to the examples on para- 
bolic trajectories, and problems concerning the motion of 
railway-trains. Ex. 85, p. 499, certainly requires careful 
revision. The diagrams of the simple machines are of 
the usual academic nature; the author should consult 
Prof. Kennedy’s “ Mechanics of Machinery” for better 
illustrations, especially of the differential pulley, and of 
pulley tackle in general. If the differential screw is given 
(p. 435), why not also the integral screw, which is to be 
met with more commonly in real life—for instance, in 
railway couplings, and in the rigging of ships. 


Except for the parts criticized above, on the units of j 


weight, mass, and force, the present treatise shows that 
the author has read with profit and discrimination the 
most recent treatises on dynamics; he has produced 
a very useful work, suitable for instruction in technical 


colleges, and likely also to prove a necessary corrective ! 


to the very abstract treatment of the subject of mechanics 
too common in the character of University instruction. 
A, G. GREENHILL. 





ATLAS OF THE DISTRIBUTION OF PLANTS. 
Atlas der Phlansenverbreitung. (Berghaus’s “ Physikal- 
ischer Atlas,” Abtheilung V.) Bearbeitet von Dr. Oscar 
-Drude. (Gotha: Justus Perthes, 1887.) 
HE history ofthe science of the distuibution of plants 
begins with Linnæus, who was the first to cite 
systematically the countnes and situations in which the 
plants he described grew. This we find carefully done 
in the first edition of the “ Species Plantarum,” published 
in 1753. No perceptible advance beyond this was made 
before the appearance of Humboldt and Bonpland’s 
“Essai sur la Géographie des Plantes” in 1805, which 
work may be designated the real foundation of the 
science. It was followed in 1823-24 by the Dane, 
Schouw’s “ Grundtræk” and “ Plantegeographisk Atlas,” 
the latter containing twenty-two maps illustrating the 
vegetation of the world, and especially the distribution of 
plants cultivated for food. There is also a German edi- 
tion of both the “ Outlines” and the “Atlas.” From this 
date onward many of the most eminent botanists investi- 
gated distribution in connection with classification of 
plants, notably R. Brown, A. P. De Candolle, H. C. 
Watson, C. Darwin, A. De Candolle, J. D. Hooker, 
Edward Forbes, Von Martius, and Grisebach, to say 
nothing of the younger botanists. But the results of 
their labours ars still scattered, or at least only partially 
elaborated ; for Grisebach, in his “ Vegetation der Erde,” 
deals with the facts from a peculiarly narrow stand-point. 
It is true that both Drude and Engler (“ Versuch einer 
Entwicklungsgeschichte der Florengebiete”) have at- 
tempted something beyond this, but neither, we suspect, 
regards his work as more than a preliminary effort. The 
piimary geographical divisions of these two writers are 
essentially the same, though their nomenclature differs ; 


t 





i 


but, considering the complexity of the subject, probably 
no two persons would agree exactly on these points; yet 
it is highly desuable that there should be something 
approaching uniformity in the names of the divisions. 
Grisebach designates his primary divisions “ Gebiete,” 
and Drude his “ Reiche”, whilst Engler’s four primary 
divisions are designated “ Reiche,” and his secondary 
ones “ Gebiete.” Let us now bnefly examine the main 
features of Drude’s Atlas. Following the most authori- 
tative English writers on zoological and botanical geo- 
giaphy, we will call the primary divisions regions, and 
the secondary divisions sub-regions. 

Diude divides the world into fourteen floral regions, 
and each of these into a number of sub-regions, indicating 
by lines and dots the overlapping of the elements of con- 
tiguous sub-regions. The regions are: (1) Northern, (2) 
Central Asia, (3) Mediterranean, (4) East Asia, (5) Middle 
North America, (6) Tropical Africa, (7) East African Is- 
lands, (8) Indian, (9) Tropical Ametica, (10) Cape, (11) 
Australia, (12) New Zealand, (13) Andes, (14) Antarctic, 

While agreeing in the main with the foregoing divisions, 
we cannot but regard some of them as including too, 
much or too little, according to the number of primary 
divisions adopted. We recognize the difficulties of the 
task, and admit that it is practically impossible to divide 
the vegetation of the world into regions of equal value 
and importance, even leaving out of consideration the 
mountain flora within the tropics. Instead, however, of 
giving Madagascar and the neighbouring islands the rank 
of an independent region, we should treat ıt as a sub-region 
of the tropical African flora. On the other hand, the Indian 
region seems too comprehensive, as it includes the whole 
of tropical India, Malaya, Cochin-China, the Malayan 
Archipelago, New Guinea, North Australia, and Polynesia, 
even to the Sandwich Islands. The very extensive recent 
collections of Madagascar plants, made by various English 
and French travellers, prove that the flora is really a 
sub-region of the tropical African flora. With regard to 
the flora of Polynesia, ıt is true that the littoral element 
consists almost exclusively of species common to the 
Malayan Archipelago and North Australia, many having 
an even wider range; but the Australian and American 
affinities of the endemic element are certainly too 
pronounced, in our opinion, to treat this flora as a sub- 
region of the Indian; and the Sandwich Island flora is 
as highly specialized,to say the least, as that of New 
Zealand. Perhaps it would be more convenient to 
make it an independent 1egion. Again, the purely 
Australian types surely predominate largely over the 
Asiatic in North Australia, especially if we eliminate the 
widely-dispersed coast plants. Dr. Drude’s New Zealand 
region includes the surrounding islands, except the more 
southern Macquarie ; yet, of the eighteen vascular plants 
recorded from this island, sixteen are common to the 
New Zealand group. The Auckland and Campbell 
groups should be reckoned in the Antarctic region rather 
than New Zealand ; and St. Paul and Amsterdam Islands, 
as well as the Tristan d’Acunha group, do not belong to 
the same category. Further, the higher mountain flora 
of Central America and South Mexico has certainly a 
greater claim to be included in the Andine region than 
hasthat of the Galapagos, though Dr. Drudeseparates them. 

We have called attention to these defects or incon- 
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sistencies in the limitation of the regions, because we 
believe that the latest and fullest data 1elating to the 
regions in question clearly indicate that it is not a matter 
of opinion. 

The Atlas as a whole is a most laborious and careful 
compilation, and we do not doubt that it will meet with 
the favour it deserves. The second sheet of maps illus- 
trates the areas of certain important natural orders and 
genera; the third, the horizontal zones of vegetation of 
the world; the fourth, the flora of Europe; the fifth, the 
floras of Europe and Asia ; the sixth, the floras of Africa 
and Australia; the seventh, the floras of America; and 
the last 1epresents the areas of plants cultivated for their 
economic products. 

It would be easy enough to find fault with some of the 
details of the limitation of Dr. Drude’s sub-regions, those 
of tropical Africa and Eastern Asia for example, though 
it would not always be so easy to suggest more satisfac- 
tory ones; but we prefer judging the work by its merits 
rather than by its real or assumed defects. 

This Atlas, ıt should be ddded, is a cartographical deve- 
lopment of Dr. Drude’s “ Florenreiche der Erde,” which 
appeared in 1884, and formed the Erganzungsheft 74 to } 
Peterimann’s Geographische Mittheilungen; that is to say, it 
1s a development so far as the maps are concerned, but the 
explanatory letterpress has been reduced to four pages | 
folo. The maps, sixteen in number, are admirably exe- | 
cuted, and exceedingly elaborate ; indeed, the only fault | 








we find in them is an excess of detail, with perhaps too 
little explanatory teat for beginners. 

As the author very truly observes, the material available 
for such a work is now almost inexhaustible, and the task 
of selecting from it for the purposes in view was no easy 
one. He brings into contrast the position of botanical : 
geography in 1848, when the first edition of Berghaus’s 
* Physical Atlas” was published, and there was nothing 
approaching a complete flora of any of the larger areas | 
outside of Europe in existence. Even in 1855, when De 
Candolle gave to the world his now classical work, “ Géo- 
graphie Botanique Raisonnée,” he could only deal with 
fragments of floras. Now, though it may safely be 
asserted that future discoveries can in no way affect the 
main theories of distribution based upon what is already ! 
known, very much remains to be done in fossil botany 
before we shall be able to trace in detail the early migra- 
tions of plants. Therefore the caly thing that can be 
successfully accomplished yet is to work out more com- 
pletely the present distribution of plants, which is prac- 
tically all that Wallace has done for animals. But he 
deals specially with the quality and probable ongin of 
the zoology of his regions; and it is just this aspect of 
botanical geography that awaits further development. 





OUR BOOK SHELF. 


I 
Tenants of an Old Farm, By Henry C. McCook, D.D. 
(London ; Hodder and Stoughton, *1888.) 


THE object of this book is to present “a series of exact 
truths from natural history in a popular form.” The 
author’s original intention was to write a number of essays 
upon insect life, and particularly upon the life of ants and 
spiders, which he has especially studied. Friends, how- 
ever, persuaded him to give the essays a colloquial form, 
so that they might appeal to as wide a circle of readers { 


as possible. We are not sure that the change was in all 
respects an improvement, for, as Dr. McCook says, “ the 
truths of Nature are attractive enough in themselves, and 
need not the seasoning of fiction.” The book 1s very 
popular in the United States, and there can be little 
doubt that ıt will also be appreciated on this side of the 
Atlantic. The author 1s a keen and accurate observer of 
Nature, and his enthusiasm for his subject is so steadily 
maintained that it cannot but exert some influence on the 
minds of young students, For the present edition a 
brief introduction has been written by Sir John Lubbock, 
who bears cordial testimony to the fidelity and skill with 
which Dr. McCook has carried on his researches. The 
work is remarkably well illustrated. 


Digging, Squatting, and Pioneering Life in the Northern 
Territory of South Australia. By Mrs. Domime D. 
Daly. Tuotan: Sampson Low, 1887). 


THIS is an interesting account of a part of South 
Australia which is sure to become more and more 
important. The writer spent three years—from 1870 to 
1873—in the Northern Territory, and by far the best 


' chapters are those in which she records her own ex- 


periences. The history of the district during the last 
fourteen years has, however, been carefully compiled from 
the most trustworthy sources. She has, of course, a good 
deal to say about the natives, her accounts of whom are 
freshly and brightly written. Mrs. Daly is of opinion 
that, so far as the treatment of the aborigines 1s concerned, 
only one rule holds good—* firmness accompanied b 

kindness, fair play, and an honest payment for wor 

done.” If they make themselves disagreeable, they must 
be kept “in their proper place,” “ for,” she says, “when a 
native shows signs of sulkiness and defiance, it is perfectly 


, certain some mischief is brewing.” 


Photography Simplified. (London: Mawson and Swan, 
1887.) 


THIS is a third edition, considerably revised and enlarged, 
of an elementary and practical treatise, intended chiefly 
for amateurs and those about to become acquainted with 
the subject. The earlier chapters deal with the purchasing 


- of apparatus, followed by the various processes of taking 


the negative, developing, printing, &c., and are written in 
a very plain and intelligent way. The book concludes 
with an appendix contamming additional useful formule, 
together with a set of labels for the photographic labora- 


tory. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscriptis. No notice is taken of anonymous 
communicatsons. 

[The Editor urgently requests correspondents to keep their 
letters as short as possible, The pressure on his space 
is so great that it ıs impossible otherwise to insure the 
appearance even of communications containing interesting 
and novel facts.] 


An Explanation explained 


I ax glad to find that Dr. Guppy has at last enabled us to get 
to the Dottom—I cannot say to the foundation—of the story 
which was related by the Duke of Argyll on November 17 in 
last year, to the discredit of Prof. Bonney and the authorities 
of the Geological Society. It is now admitted that the paper, 
sud to have been “offered to,” and ‘refused by,” the Society, 
neve: came before the President and Council in any form what- 
ever ; and that in fact the pape: was not only never presented, 
but was never even written | 

Dr. Guppy's references to myself aie capable of the simplest 
explanation. Durng the whole time that he was absent in 
the Solomon Islands, I was in the habit of receiving specimens 
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and letters from him ; and, as he has acknowledged in his book, 
I carefully studied these specimens and gave him all the advice 
and assistance in my power in carrying on his geological in- 
vestigations. Upon his return we several conversations, 
always of the most friendly character, concerning the best mode 
of embodying his observations for communication to different 
Societies ; and until the present time I had not the smallest idea 
that he was in any way dissatisfied with anything I had ever 
said or done in connection with the subject. 

With respect to a particular conversation referred to by Dr. 
Guppy as having occurred in the spring of 1885, I have no 
recollection whatever ; but I unreservedly accept his statement 
as to the facts of the case, and only demur to his tnterprefa- 
tron of them. If Dr. Guppy or anyone else asked my opinion 
as to the fitness for the Geological Society of ‘‘a paper in 
which Mr. Darwin’s theory of coral reefs would be brought 
under consideration,” I should undoubtedly pomt out to him 
that the Geological Society had always been averse to publishing 
papers dealing with such broadly theoretical questions as the 
origin of coral reefs, and I should advise some other means of 
publication as more appropriate. 

That the Geological Society is not partial in its reluctance to 
publish papers of a theoretical character will be seen from the 
fact that although Mr. Darwin in 1837 read a paper to the 
Society, embodying the chief points of his theory of coral reefs, 
yet the Society never published the paper ın their Tiansactions. 
At the time that this occurred Darwin was a member of the 
Council, and a few months later he became Secretary of the 
Society. 

It is surely unnecessary for me to remark that in any advice 


which I gave to Dr. Guppy, I was acting simply on my own ' 


judgment and individual responsibility. Dr. Guppy was a 





Fellow of the Society at the time, and had precisely the same ` 


right to pre-ent papeis to it which I had myself. Dr. Guppy 
chose to ask my advice; I gave it to him as to a friend, and he 


was perfectly free to act upon it or to reject it as he thought fit. ' 


I may add that the Secretary of the Geological Society has 
nothing to do with the acceptance or rejection of papers, except 
asa member of the Council, and then only when the question 
has been brought up by the President Br the approval or 
condemnation of his own action. 

How my unofficial act of friendly advice concerning the 
destination of an unwritten paper came to be represented as the 
refusal of a paper offered to the Society IT am at a loss to con- 
cehe! Why the Duke of Argyll, having recerved the statement 
which is now before us, should proceed to formulate the very 
grave accusation against Prof. Bonney personally, and the 
authorities of the Geological Society, it is for his Grace to 
explain. 

With respect to Dr. Guppy’s complaint that his memoirs 
have been ‘‘ studiously ignored ” dunng the recent controversy, I 
cannot help thinking that he has been unduly sensitive Writing 
to Prof. Huxley in October last year, and pointing out that the 
Duke of Argyll was mistaken in supposing there had been no 
discussion on Mr. Murray’s theory, I said ‘‘1t would be an end- 
less task to attempt to give references to the vaiious scientific 
journals which have discussed the subyect,” but in penning these 
words I had not the smallest idea of speaking slightingly of 
any of the memoirs which want of space prevented me from 
citing, and least of all concerning those which contain the facts 
and observations of Dr. Guppy, of the value and importance of 
which I bad such good opportunities of judging. 

Jonn W. Jupp. 





Reason and Language. 


Pror, MAX MULLER has been so kind as to favour the 
readers of NATURE with his views on Janguage and reason, 
concisely expressed in a letter to an Amencan friend. Ag one 
grateful reader, I much desire both to expiess my thanks, and also 
to beg for yet a little further information with respect to matters 
_ of such extreme interest. 

The Professor says: '“ Because we 1eason—that is, becanse we 
1eckon, because we add and subtiact—therefore we say that 
we have reason.” Now, in the first place, I shou'd be glad to 
he told why ‘‘reason” is to be regarded as identical with such 
‘‘reckoning”? I have been taught to distinguish two forms of 
intellectual activity : (1) acts of mtuiton, by which we directly 
apprehend ceitain tuuths, such as e g. our own activity, or that A 





prehend others, with the aid of the idea ‘‘ therefore ”—evolving 
into explictt recognition a trath previously implicit and latent in 
premisses. The piocesses of addition and subtraction alone, 
seem to me to constitute a very incomplete representation of our 
mental processes. 

The Professor also identifies language and reason, denying to 
either a separate existence. As to “reason” he says: ‘We 
have only to look into the workshop of language in order to see 
that there is nothing substantial corresponding to this substan- 
tive, and that neither the heait nor the brain, neither the 
breath nor the spint, of man discloses its original whereabouts.” 
The expression ‘‘ whereabouts” would seem to attmbute to 
those who asseit the existence of 4‘reason,” the idea that it 
possesses the attribute of extension! In order to understand 
clearly the passage quoted, we should learn what Prof. Max 
Muller really means by the term “ spint,” which here figures as 
one species of a genus also comprising the breath, the brain, 
and the heart. Reason, however, is not represented as being 
simply language ‘‘as we now hear it and use it,” but ‘‘as it 
has been slowly elaborated by man throngh all the ages of his 
existence npon earth.” ‘Thus understood, the Professor 
‘‘cannot doubt” “the identity of reason and language,” 
Nevertheless, he immediately proceeds to point out a strik- 
ing want of identity between them. He says, quite truly, 
“We have two words, and therefore it requires with us a 
stiong effort to perceive that behind these two words there is 
but one essence,”—namely, that denoted by the Greek word 
fogos—‘‘ the undivided essence of language and thought.” Now, 
the intimate connection of language (whether of speech or 
gesture) with thought 1s unquestionable ; but mtımate connection 
1s not “identity.” If thought and langnage are “identical,” 
how came two words not to have two meanings, or two thoughts 
to be expressed by one word? The plain fact that we have 
different words with one meaning, and different meanings with 
one word, seems to demonstrate that thought aud language 
cannot be “identical.” 

“No reason without language—no language without reason” 
is a statement true in a certain sense, but a statement which 
cannot be affirmed absolutely, Language (meaning by that 
term only tzfellectual expression by voice or gesture) cannot 


‘ manifestly exist without reason; but no person who thinks it 


+ 





is At; and (2) Acts of inference, by which we indirectly ap- ° 


even possible that an intelhgence may exist of which ours is but 
a feeble copy, can venture dogmatically to affirm that there +s 
no reason without language, unless he means by reason, mere 
“ reasoning,” which is evidently the makeshift of an inferior 
oder of intellect unable to attain certain truths save by the 
roundabout process of inference, 

But I demur to the assertion that truly intellectual processes 
cannot take place in us apart from language. In such matters our 
ultimate appeal must be to our own reflective consciousness. 
Mine plainly tells me that I have every now and then appre- 
hensions which flash into my mind far too rapidly to clothe 
themselves even m mental words, which latter require to be 
sought in order to express such apprehensions. I also find myself 
sometimes expressing a voluminous perception by a sudden 
gesture far too rapid even for thought-words, and I believe that 
other persons do the same. A slight movement of a finger, or 
the incipient closure of an eyelid, may give expression to a 
meaning which could only be thought in words bya much slower 
process, 

It is the more remarkable that Prof. Max Miller should deny 
the existence of reason, «ince he unequivocally affirms, ın rather 
lofty language, the existence of truth. Yet surely the existence of 
tiuth, in and by itself, is inconceivable. What can truth be, save 
a conformit of thoughts and things? I affirm, indeed, the certain 
existence of truth, but I also affirm that of reason, as existing 
anteriorly to lJanguage—whether of voice or gesture. What is 
the teaching of experience? Do men invent new concepts to 
suit previously comed words, or new words to give expression 
to freshly thought-out concepts? The often-referred-to jabber 
of Hottentots is not'in point. No sounds or gestures which do 
not express concepts‘would be admitted by either Prof. Ma: 
Müller or myself to be “lan e.” 

The Professor speaks of the “alarmingly small” number of 
primitive concepts; but who is to be thereby alarmed? Not 
men who occupy a similar stand-point to mine. I fully agree 
with Prof. Max Muller in saying, ‘‘ After the genesis of the first 
concept, everything else becomes intelligible.” 

We come now to the supreme question of the origin of languages. 
As to this, the Professor observes : "No one who has not himself 
grappled with that problem can appreciate the complete change 
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that has come over it by the recognition of the fact that roots are 
the phonetic expressions of the consciousness of our own acts, 
Nothing but this, our consciousness of our own repeated acts, 
could possibly have given us our first concepts. Nothing else 
answers the necessary requirements of a concept, that ıt should 
be the consciousness of something manifold, yet necessarily 
realized as one. . . The results of our acts become the first 
objects of our conceptual thought.” The truth of these state- 
ments I ventuie to question After noting the dogmatic nature 
of the assertion ‘Nothing but this could, &e.,” I must object 
to the statement of fact as regárde human beings now. I 
do not believe that the infant’s first object of thought is ‘the 
results of its own acts.” In the first place, no object of our early 
thoughts is merely the ‘ results of our own acts,” but a combined 
result of our own activity and of the action on us of our environ- 
ment. Secondly, my observations lead me to believe that the 
infant’s first thoughts relate to things external, and certainly not 
to the results of its own activity as such, which is a highly com- 

lex and developed thought. It may be that the Professor, when 

e says ‘‘ The results of our acts decome the first object of our 
conceptual thoughts,” means that such acts in remote antiquity 
became the object of man’s first thought. This is probably the 
case, since, with respect to the origin of thought and language, 
Prof. Max Muller has adopted Noiré’s crude notion that they 
sprang from sounds emitted by men at work, conscious of what 
they were doing, in the presence of others who beheld. their 
actions and heard the sounds; the :esult being the formation of 
a conceptual word, to attain which five stages had to be gone 
through, as follows :— 

“ (1) Consciousness of our own repeated acts 

“ (2) Clamor concomitans of these acts. 

t (3) Consciousness of our clamor as concomitant to the act, 

“ (4) Repetition of that clamor to recall the act. 

t (5) Clamor (root) defined by prefixes, suffixes, &c., to recall ; 
the act as localized in its results, its instruments, its agents, &c.” 

But, if language and reason are identical, reason could not 
exist before a single conceptual word existed. Nevertheless, 
to attain to this first single word, we see, from the above quotation, 
that man must have had the notion of his own acts as such ; the 
notion of their repetition ; the notions of clamor, action, and the 
simultaneity of clamor and action; the will to recall the act 
(yet nihil vohtum quia precognitum); and finally the notions 
of consequence, instrumentality, agency, or whatever further 
notions the Profesor may intend by his ‘* &c.” 

Thus he who first developed l e must be admitted to 
have already had a mind well stored with intellectual notions ! 
But can it for one instant be seriously maintained, close as 
is the connection of language with reason, that their genesis 
(miracle apart, of which there is no question) was adsovutely 
simultaneous? Iie must be a bold, not to say a rash, man 
who would dogmatically affirm this. But if they were not 
absolutely simultaneous, one must have existed, for however 
brief a space, before the other. That intellectual language could 
have existed without renson is absurd. Reason, then, must, 
fo. however short a period, have preceded language. 

In conclusion, I desire to point out a certain misrepresentation 
with respect to natural selection. The Professor says: ‘In 
the evolution of the mind, as well asın that of Nature, natual 
selection is 1ational selection; or, in reality, the triumph of 
reason, the triumph of what is reasonable and right; or, as 
people now say, of what is fittest.” But, we may ask in passing, 
if reason has no existence, how can il “triumph ”? he mis- 
representation of natural selection, however, lies in his use of 
the word ‘‘fittest.” When biologists say that the “fittest” ı 
survives, they do not mean to say that that survives which is 
the most ‘reasonable and right,” but that that survives which 
ts able to survive. What there is less ‘‘reasonable and right ” 10 
a Rhytina than in a Dugong, or in a Dinornis than an Apteryx, 
would, I think, puzzle most of our zoologists to determine ; nor 
is 1t easy to see a triumph of reason, in the extermination of 
the unique flora of St. Helena by the introduction of goats and 
.abbits. St GEORGE MIVART, 











Mechanical Equivalent of Heat. 


I FIND that the mode of regarding J advocated in my letter 
in last week’s NATURE (p 320) 1s not quite new, for my brother, 
Dr. Olive: Lodge, writes to tell me that Clerk-Maxwell, on 
p. 298 of his “ Theory of Heat,” ha» called J the specific heat 
of water. However, he has not done so throughout the book, 


and I do not think it 1s the meaning generally attached to the 

symbol, though it seems to me that it should be so; that is to 

say, J should always be considered as denoting the specific heat 

of water at the temperature o° C, ALFRED LODGE. 
Coopers Hull, Staines, February 6, 





“Tg Hail so formed?” 


I CANNOT accept Dr. Rae’s explanation as a ‘‘simpler solu- 
tion” of the phenomenon described by me in NATURE of 
January 26 (p. 295), because it is based upon meteorological 
conditions that were at the time non existent. 

My own observation of the pine-tree convinced me that at or 
near the summit there was no adherent ice or rime; and had 
there been beads of ice upon the leaves I should still have failed 
to see what should have caused them while frozen to become 
detached and change from beads to pellets. 

There was a fine mist during the whole of the day, and I 
observed the phenomenon at 3.30 p.m. 

A letter appeared in NATURE upon the same day as mine, 
drawing attention to the unusual atmospheric conditions observed 
about that time, and containing facts which manifestly support 
my theory. CECIL CARus- WILSON, 

Bournemouth, February 11. 





The New Army Regulations. 


THE new regulations for the Woolwich entrance examina- 
tion have been very unfavourably received by men of science. This 
hostile criticism is in some respects the consequence of the 
absence of clear discrimination between them and those already 
in force for the Sandhurst examination. 

It must be remembered that candidates for Woolwich cadet- 
ships must be between the ages of 16 and 18; that 6000 marks 
are awarded for mathematics, with 1500 more for drawing and 
English composition ; and that ın both the last June and Decem- 
ber competitions less than 4000 marks sufficed to place a student 
among the successfal competitors. Since candidates can pass in 
these subjects alone, it appears unreasonable to complain that 
youths of scientific power are excluded from the Royal Military 
Academy. Classics are sufficiently discouraged by the fact that 
they have no mark value after the cadet has enteted the 
Academy. The 5000 marks offered in the entrance examina- 
tion for Latin and Greek merely serve to encourage candidates 
who have been educated on the classical sides, which are almost 
always the stronger at our public schools. They really tend to 
widen rather thin to narrow the sources from which candidates 
are drawn. 

After a quater of a century of continuous experience as a 
student and teacher of elementary science, I find myself reluc- 
tantly forced to the conclusion that chemustry, physics, and 
geology are not good educational subjects for lads under 16 
years of age. I believe that ıt 1s in most cases desirable that 
youths intended for a scientific career should not specialize too 
early, A sound foundation of mathematics and modem lan- 
guages is almost necessary to enable them to attack their scientific 
subjects efficiently. With minds trained to the use of the exact and 
powerful processes of mathematical reasoning, and able to readily 
appreciate and avail themselves of the wealth of scientific 
literature in France and Germany, they will probably become 


‘ more useful offivers than uf they had acquired a smattering of 


science. 

On the other hand, your wise censure of the discouragment of 
science in the Sandhurst regulations must commend itself to all 
thoughtful men. The case is even stronger than at first sight 
appears in the studious moderation of your judicious article. 

he limits of age are higher for Sandhurst, being 20, or in some 
cases 24. The training of the Line cadets is less complete. As 
they only spend one year at Sandhurst, they are obliged to con- 
fine ther attention more strictly to professional subjects. 
Officers of the Line have often more leisure than those in the 
scientific corps, and there are many reasons why even a slight 
acquaintance with science would be helpful to them. It also 
seems haid that a candidate should be handicapped by not taking 
up Latin. Sometimes it has been discontinued for a consider- 
able period, and a candidate can ill afford to take up ‘‘a 2000 
subject,” considering the severity of the competition. 

I would wish respectfully to suggest that a memorial should be 
presented to the War Office by all interested in the teaching of 


| science, praying that, xf a candidate for an army examination 
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wishes to substitute for Latın one of the sciences enumerated im ` 


Group IL., 1t should be allowed a maximum of 3000 marks. 
2 Powis Square, W. IIeNRY PALIN GURNEY. 


“British and Irish Salmonide.” 


As your reviewer allows that he “intentionally omitted ” five 
words from a sentence of mine which he quoted in order to 
criticise, I may well leave comments on such a proceeding to 
your readers. I willingly acquit him of having purposely made 
me to suggest utter nonsense, as I cannot help thinking that his 
knowledge of fish-culture was such that he was unaware he was 
doing so. 

S to the second point he says, ‘I doubted and still doubt 
if there is any method practised in which layers of moss are 
used and are separated from the eggs by muslin and similar 
material.” As he rejects the Howietoun account which I gave, 
I now submit extracts from two standard works, one American, 
the other Enghsh, which will, I beleve, be conclusive to those 
who are ignorant of fish-culture, for every fish-culturist is 
aware that this plan is commonly adopted. Luving-tone-Stone 
(‘Domesticated Trout,” ed. 3, 1877) remarked :—‘‘ Theodore 
Lyman recommends placing each layer of eggs in a fold of 
mosquito netting to keep them from mixing with the moss and 
so facilitate the unpacking of them. This is a great improvement, 
4 all means use mosquito netting” (p. 149) Mr. Andrews, 
of Guildford, wrote thus in the Badminton Series (‘‘ Salmon 
and Trout,” 1885) :—‘' The plan of packing does not vary much 
with trout breeders. The eggs are placed in alternate layers 
between moss, and protected a covering of mosquito netting, 
muslin, swans’ down, calico, or butter cloth, so arranged that the 
eggs shall not be crushed or escape ” (p. 447). 

As regards the third point, your reviewer now appears to be 
convinced that Salmo namaycush is a char, as I stated it to be. 
It must be a matter of regret that he omitted to investigate the 
foregoing questions prior to authoritatively wuting upon them in 
such a well-known publication as NATURE. 


Cheltenham, February 4. Francis Day. 





In his last letter Mr. Day has certainly proved the correctness 
of the statement in his book that salmonoid eggs are packed 
with layers of moss from which they me separated by muslin o1 
other textile fabric. If I had known as much about salmon- 
culture as he, I certainly should not have questioned the state- 
ment ; it is to be noted that I only questioned and did not deny. 
If I had been as completely versed in the knowledge of Sal- 
monide: as Mr. Day, I should have wiitten a book on the subject 
instead of reviewing his. But the essential point, which Mr. 
Day seems incapable of appreciating, is this: that there was 
Hotline in the notes on the subject of packing in his book which 
confirmed the statement in the text ; and although my doubts as 
to the correctness of that statement are removed by his letter, 
they were perfectly justifiable n a reader of his book. Mr. Day 
does not apparently suspect that people interested ın the subject, 
including the reviewer, read his book for the sake of gaining 
information, and not because they already know as much about 
the subject as himself. All I had to do was to give my impres- 
sions of the book as I foun] it: the fitness of my cnticisms is 
only the moie established by the lengthening appendix to his 
book which Mr Day is now publishing in your correspondence 
columns, Your REVIEWER. 





MODERN VIEWS OF ELECTRICITY! 


PART II], MAGNETISM—-(continued.) 
vu 


E will now be perceived that a fly-wheel in rotation 1s 
the mechanical analogue of magnetism, or more de- 
finitely of a section of a line (or tube) of magnetic force ; 
and that a brake applied to sucha fly-wheel, with consequent 
shp, dissipation p and production of heat, 1s in 
some sort a mechanıcal analogue of an electric current. 
The field is regarded as full of geared elastic vortices 
or whirls, some of which are cogged together, so to speak, 
while.others are merely pressed together by smooth rims. 


1 Continced from p. 348 


It is among these latter that slip is possible, and in the 
regions occupied by them that currents exist ; the energy 
, dissipated here being transmitted through the non-slippery 
' or dielectiic regions from the source of power, just as 
| eneigy is transmitted from a steam-engine though mill- 
i work or shafting to the various places where it 13 dissipated 
by friction. 


Mechanteal Fore acting on a Conductor conveying a 
Current. 


In Fig 41 the canducting portign is shown with opposite 
rotations on either side of it, Now superpose a uniform 
rotation all ın one direction upon this, so as to increase the 
spin on one side and diminish it on the other. Imme- 
diately the extra centrifugal force on one side will urge any 
movable pait of the conductor from the stronger to the 

| weaker portion of the field. 

| The field for a direct and return circuit may be similarly 
; drawn by superposition of their separate whirls (see Fig. 
40); and so ıt becomes evident why a circuit tends to 
expand so as to inclose the largest possible area, even if 
no other magnetic field than its own be acting on ıt, 

Also if two circuits are arranged near each other in a 
plane, with their currents in opposite directions, they will 
more or less neutralize each other's effect on the space 
| between them, causing (if equal) a region of no spin there. 

Their neighbouring portions will thus get urged together 
by the unbalanced pressure on the other side : or, currents 
in the same direction attract. 











Fic, 44.—Two parallel conductors conveying eyual currents in one direction 
and getting pushed together by the centrifugal force of the outsde 
whirls, no whirl eed A between them ‘Lhe length of the arrows 
agun suggests the distribution of magnetiwu in the conductors Fig. 40 
showed the correlative repulsion of opposite currents, 


As for the effect of iron introduced into a circuit, it 
brings into the region of space it occupies some two or 
three hundred times as many lines of whi:l as were there 
before, and these natufally contiibute mightily to the 
effects, both those exhibiting mechanical force and those 
exhibiting inertia. 3 

When one says, as roughly one may do, that iron brings 
300 fresh hnes into the field, one means that for every 
whirl otherwise excited, 300 more are faced round in 
the iron. And this process goes on while the field is 
increasing in strength until the total number of whirls in 
the iron begins to be called upon: when this point is 
reached the rate of addition 1s not maintained, and the 
iron 1s said to show signs of saturation, Ultimately, if 
ever all its whirls were faced round, the iron would be 
quite saturated ; but long before this point is reached 
another cause 1s likely to make itself felt, viz. the falling 
off in the strength of the whirls already faced round, by 
the action of the strong magnetic induction, which 1s all 
the time acting so as to weaken the iron currents so far 
as it is able. And thus at a certain point hitherto un- 
reached by experiment the iron may not only fail to 
increase the strength of the field any more, but may 
actually begin to diminish it. 
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The easiest way to picture the effect of iron is to think 
of its wheels as some two or three hundred times as mas- 
sive as those of ar, so that their energy and momentum 
are very great. 

That which is commonly called magnetic permeability 
may in fact be thought of as a kind ore an inertia 
per unit volume; though how it comes to pass that the 
ether inside iron is endowed with so great inertia one 
cannot say. Perhaps ıt ıs that the iron atoms themselves 
revolve with the electricity, perhaps it is somethmg quite 
different, Whatever the pecular behaviour of tron, 
nickel, &c., be due to, tt must be something profoundly 
interesting and important as soon as our knowledge of 
their molecular structure enables us to perceive its 
nature. 3 


Induction in Conductors not oreina carrying Currents 


but moving in a Magnetic Field. 


3 


To explain the cunents induced in a conductor moving 
through a uniform magnetic field 1s not quite easy, be- 
cause none of the diagrams lend themselves naturally 
and simply to the idea of circuits changing in form or size. 

If we take a rigid circuit in a magnetic field, like Fig. 
45, and revolve it out of its plane 180°, itis obvious that a 
current will be excited in it, for the process is essentially 
the same as if the conductor were kept still and the field 
reversed, 





Fig. 45 —Section of a uniform magnetic field with two rads and a slider H 


init, Ifthe slder be moved to or fro, the wheels inside get initially, 
compressed or extended, and thereby gain or lose energy respectively 
thus exciting the state of shp knownas induced current 


But to understand the current excited in a closed ! 


circuit when a portion of it moves across the lmes so as to 
embrace a greater number of them, one has to take into 
account the fact that the inside whirls are expanding and 
doing work in forcing the conductor away, while the outer 
whirls are resisting the motion, {nd being thereby com- 
ressed and rendered more energetic. Thus the wheels 
inside revolve slightly slower as the circuit expands, and 
those outside revolve slightly quicker. Both these processes 
cause a slipping of the gearing, first all round the inside 
and then all through the substance of the wire, whereby 
positive electricity moves forward in one direction round 
the circuit, the negative moving oppositely; and so a 
current 1s accounted for. It is not to be supposed, how- 
ever, that any finite expansion of the wheels really 
occurs: the motion is rapidly equalized by diffusion 
through the wire, and fresh wheels come in round it from 
outside ; hence directly after the conductor has stopped 
moving the field is again steady, but with many more 
wheels inside the contour than it possessed at first. 


Representation of an Electrostatic Field again, and 
superposition of tt on a perpendicular Magnetic Field. 
An electrostatic stiain 18, we know, caused by a dis- 
placement of positive electricity one way along the lines 
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of force, and by an equal displacement of negative the 
other way. Half the process was indicated crudely in 

; we may now repetent it rather more fully with 
Is by Fig. 46 


Fig. 6 
| the help of our elastic ce 





Fiu 46 —A portion of an electrostatic field between two o positely charged 


j 
| des, with its lines of force going from right to left, and showing a 
| tension along and a pressure at ight angles to them, due to the elasti- 
l city of the cells (whuch elasticity may be due to their containmg fluid in 

a atate of whirl) Magnetic lines of force endicular to the paper are 
| also shown in sectiyn. While this magnetic field was being excited and 
: Propagated from below upwards, a slight strain would be produced in 
i the elastic cella, like but immensely less than that shown ; as contrasted 
{ with its normal condition (Fig. 37). Conversely, while this electrostatic 


strain was being proJtuced, the positive whirls would be infinitesimally 
quickened and the negative ones retarded during the displacement, thus 
producing a minute magnetic effect. If the medium is not magnetized, 
toe whirls are not necessarily absent, only faced all ways. 


Here the positive cells have been pulled one way, the 
negative the other way; and when the distorting force 1s 
removed, the medium tends to spring back to its normal 
condition, exerting an obvious tension on bodies attached 
toitin the direction of its lines of force, its elongated 
direction, and an obvious pressure in all perpendicular 
directions, its compressed directions. 

Now, if all the cells are full of parallel whirls, as in the 
preceding magnetic diagrams, it ıs not improbable that 
this electrostatic distortion or “shear” of the medium 
may affect its magnetic properties slightly, and that, if the 
direction of electrostatic strain were rapidly reversed, 
a small magnetic oscillation would also ensue; but the 
exact details of these mutual actions are difficult to 
specify at present. 


' Disruptive Discharge. 


Disruptive discharge may be thought of as a pulling of 
the shaded cells violently along past the others; the 
process being accompanied by a true disruption—a sort 
of electrolysis—of the medium, and a passage of the 
two electricities in opposite directions along the line of 
discharge. 

Consider the locomotion of any one horizontal row of 
shaded cells in Fig. 46 during the occurrence of such a 
disruption of the medium. The cells shde on towards 
' the right, and, as they slide, the spin of the negative cells 
above them is retarded while that of those below them 
is accelerated; consequently a true magnetic effect is 
produced, just like that accompanying a curtent, and a 
disruptive discharge has therefore all the magnetic 
: properties of a current. 





Liffects of a Moving Charge. 


This locomotion of a set of positive cells, or of negative 
cells the other way, as just considered, is very near akin 
to the motion of a charge through a dielectnc medium. 

A charge can only exist at the boundary between a 
dielectric and a conductor, or at least between one di- 
electric and another of greater density. So, when a 
: charged body moves along with extreme rapidity, it can 
l be thought of as exciting a rotation in the cells most 
! closely in contact with it greater than that which it excites 
j in the opposite kind of cells, and thus produces the whirl 
| proper to a magnetic field. Thus does a moving charge 
behave just like a curent of a certain strength. 
| It may be, indeed, that this is the customary way of 


exciting a voltaic current ; for the chemical forces in a 
cell cause a locomotion of charged atoms, and thus set 
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upa field, which, spreading out in the way Prof. Poynting 


| 


N 


round and round in itself, the magnetism being not easy. 


has sketched, reaches every part of the metallic circuit | to get out of it again, except by judiciously arranged 


and excites the current there. 


Electrostatic Effects of a Moving or Varying Magnetic 
Field. 


Just as we have seen that a moving or varying electro- | 


static field may produce shght magnetic effects, so one 
can perceive that a moving or varying magnetic field 
brings about something of the nature ‘of an electrostatic 
strain. 

For a spreading out field is continually propagating 
the rotation on from one layer of wheels to the next. If 
there is any slip, we thus get induced currents, and the 
rate of propagation is comparatively slow, being a kind 
of diffusion ; but even if there 1s not any slip, yet, unless 
the wheel-work is absolutely rigid, the rate of propaga- 
tion will not be infinite. The actual rate of propagation 
is very great, which shows that the rigidity of the wheels 
is very high in proportion to their inertia, but it 1s not 
infinite; and accordingly the propagation of rotation 1s 
accompanied by a temporary strain. One part of the 
field is in full spin, another more distant part is as yet 
unreached by the spin; between the two we have the 
region of strain, the wheel-work being distorted a little 
while taking up the motion. Thus does a spreading out 
magnetic field cause a slight and temporary electrostatic 
strain, at right angles both to the direction of the lines of 
force and to the direction of their advance. 


Generation of a Magnetic Field. Induction in Closed 
Circuits, 


Picture to oneself an unmagnetized piece of iron: its 
whirls are all existent, but they are shut up into little 
closed circuits, and so produce no external effect. Mag- 
netize it slightly, and some of the closed circuits open out 
and expand, with one portion of them in the air. Mag- 
netize it strongly, and we havea whole set of them opened 
out into vortex cores, still with the whirl round them, and 
constituting the common magnetic lines offorce. There is 
no need to think of iron and steel in this connection. In air 
or any substance the whirls are still present, though much 
fewer or feebler, and their axes ordinarily form little closed 
circuits—it may be inside the atoms themselves. But 
wrap a current-conveying wire round them, and at once 
they open out into the lines of force proper to a circular 
current. 

Again, think of an iron ring, or a hank of wire as bought 
at an ironmonger’s: wrap a copper wire several times 





Fig 47.—Closed magnetic cirenit liko Fig. 42, with a single-ring secondary 
circuit, and another open secondary loop, also with a short conductung- 
rod stariding up in tt 


round it, as a segment of a Gramme ring is wound (Fig. 
47), and pass a current. The closed vortices in the iron 
at once expand; a portion of each flashes out and 
across the air-space inclosed by the ring (not by any 
means confining itself to a plane, of course), and enters 
the ring on the opposite side; so that directly the current 
is steady the lines all lie inside the iron again, but now 
inclosing an area—the area of the ring-—instead of being 
shut up into infinitesimal links, Ina sense the iron is 
still unmagnetized, for its lines of force still form closed 
contours within it, and none protrude any part of them- 
selves into the air, except for irregularities. But in 
another sense it is highly and permanently magnetized 








| 





reverse currents, 

It is now like one great electric vortex mng instead of 
like a confused jumble of microscopic ones. Its section 
was shown in Fig. 42. 

During the variable period, while the current is increas- 
ing in strength, or while it is being reversed, the regon 
inclosed by the ring and all around it 1s full of myriads of 
expanding lines of force flashing across, broadside on, 
from one side of the iron to the other, and ‘there 


stopping. It is the presence ‘of these moving lines, 
paren rapidly from a “simply-connected” into a 
“multiply-connected” state, or vce versd, which causes 


the powerful induced currents of “ secondary generators.” 

In every case of varying magnetic field, in fact, we 
have lines moving broadside on, propagating their whirl, 
and more or less disturbing the medium through which 
they move. 

Next consider a moving or spinning magnet. Its lines 
travel with it, and, being closed curves, they also must 
move broadside through the field, so that in this case we 
may expect just the same effect as can be obtained from 
a varying magnetic field. 

If a broadside-moving line of force cut across a con- 
ductor, its motion is delayed, for its wheels shp and only 
gradually get up a whirl inside the ill-geared substance ; 
thus, as we know, causmg an induced current (see Fig. 43). 

If a conducting ring is looped with the iron ring 
previously mentioned, as a snap-hook is looped with an 
eye, then every expanding vortex, while the ring is being 
magnetized, has necessarily to cut through the conducting 
ring once and no more, no matter what its shape or size. 
The electromotive force of induction is in this case there- 
fore perfectly defimte, and simply proportional to the 
number of turns made by the secondary round the core 
of the ring (Fig. 47). 

Instead of supposing a closed conducting secondary 
circuit, imagine an open one: there 1s still an E.M.F. in 
it, though rather less than before because a few of the 
expanding lines flash through the gap and produce no 
effect, so the electricity must surge to and fro in the 
conductor as water surges up and down in a tilted 
trough, and a small condenser attached to the free ends 
will be alternately charged and discharged. The gap 
might become so foe that nothing is left but a short rod. 
(Fig. 47): in this also similar oscillations would occur. 

But now suppose no secondary conductor at all; 
nothing but dielectric inclosed by the ring. In it there 
must be an electric displacement excited every time the 
magnetism of the ring is reversed. It may be an oscil- 
latory displacement, but still on the whole in one direction 
duting rise of magnetism, and in an opposite direction 
during reversal of magnetism. A charged body. delicately 
suspended within the ring may feel the effect of the minute 
electrostatic strain so magnetically produced. 

To see the mode in which an electrostatic displace- 
ment arises in the space embraced by the ring we have 
only to turn to Fig. 42, and look at the set of wheels along 
the line A B separating one half the section from the other. 
They cannot steadily rotate either way, for they are urged 
ın opposite directions by the two halves; in other words, 
there is no magnetic field near such a ring, as is- well 
known ; but, nevertheless, during a change of magnetism, 
while the whirls inside are changing in speed, the rub on 
the dielectric necessary for checking the outer wheels of 
the conductor is either increased or diminished; and if 
the wheels have any elastic “give’”’ in them, as we know 
they have, the electrostatic strain in the field ıs thereby 
altered during the varying stage of the magnetism. . 

OLIVER J. LODGE. 


END OF PART IIL 
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THE MECHANISM OF THE FLIGHT OF BIRDS. 


HE following is a translation of an article in La 
Nature (December 3, 1887), on the mechanism of 

the flight of birds, by Prof. E. H. J. Marey. Through 
the courtesy of the editor of our French contemporary 
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we are able to reproduce the figures illustrating M. 
Marey’s interesting paper. 





In a preceding article [see NATURE, vol. xxvi. p. 84], 
I showed that photography could represent the successive 
positions of a bird’s wing, at different moments in its 





Fic. 1.—Sea-gull. Transverse flight. Ten images per second, 


flight ; that there might be obtained at the same time the 
positions of the bird in space at equal and known inter- 
vals of time ; and I expressed the hope of solving by this 
method the obscure problem of the mechanism of flight. 
Since that time, the photographic method has been 


| perfected, and the number of species of birds to which 
| my researches have extended has been multiplied. 
From the comparison of the several species. which I 
have had at my disposal, the results show that, except in 
certain differences in details, they all execute movements 








Fic, 2.—Small heron, 


of thesame nature; in all,the wings bend up at the moment 
of ascension, spread out quickly when at the wished for 
height, are then lowered, carried in front, and approached 
to the body ; at the close of the descent, the joints anew 
bend up, and the ascent recommences. 


Transverse flight. 


Ten images per second, 


| ‘The illustrations 1, 2, 3, 4, and 5 represent the flight of 
the sea-gull, the heron, the pigeon, and the pelican. 

| These illustrations reveal curious attitudes which the eye 

| has not time to seize, and with which we are not familiar- 

| ized in the artistic interpretations of birds. According 





Fic. 3.—Pigeon. Transverse flight. Ten images per second. 


to a just remark of Mr. Muybridge, the European painters 
almost always represent birds flying with their wings 
elevated ; the Chinese and Japanese, on the contrary, 
represent them indifferently with wings both raised and 
lowered. 











That does not, however, mean that the artists | 
of the extreme East have faithfully reproduced the | 


(Fac-simile of instantaneous photographs taken by the author.) 


difterent attitudes ot birds: the comparison of their re- 
presentations with those of instantaneous photography 
shows clearly that no more in China than here does the 
eye perceive actions which last only for a very brief 
moment, 

Seen only under one aspect, representations of a bird 


on the wing do not give us correct ideas or the move- 
ments of the wings; we must photograph the bird under 
several aspects in order thoroughly to comprehend this 
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mechanism. We have made several arrangements in 
order to procure this effect. One of these, placed at a 
height of 12 metres (nearly 13} yards), gave representa- 








Fic. 4.—Crested heron. 


Transverse flight, 


Ten images per second 





Fic. 5 —Pelican. 





Fic 


- 6,—Sea-gull seen from above, Ten images per second. 


‘Transverse descending flight. 


Ten images per second. 





(Fac-simile of instantaneous photographs taken by the author.) 


tions of the bird as seen from above (Fig. 6); others, 
variously placed, showed it from the side, or flying in 
the direction of the photographic apparatus 


/ 


Fig 


| These representations, taken under different conditions, 
complement each other. Thus, the birds seen from 
above show a singular curvature in the flat'surface of the 
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wing, the existence of which one would not suspect from 
the profile representations. This curvature appears at the 
end of the depression of the wing, at the moment in 
which the joints begin to bend upwards in order to pre- 
pare for an ascent. Hence results a spiral aspect of the 
wing, recalling the form which Mr. Pettigrew considers 
the essential element ina bird’s propulsion. But we must 
observe that this form is only preduced at the very close 
of the act of descent, at the “point mort” of the wing's 
action, as we say in mechanics, and at a moment in 
which it, having become passive, is about to remount by 
the resistance of the aix, These figures also show a fact 
wholly unforeseen—namely, that the movements in flying 
are not symmetrical. It had been previously supposed that 
the bird, when desirous of turning laterally the direction 
of its flight, executes movements more extended from the 
side which is to progress most rapidly ; that is to say, 
that it gives more amplitude to the movements of the 
right wing if it wishes to turn to the left, and reciprocally. 
It is scarcely needful to say that photochronography con- 
demns entirely the hypothesis in which it was supposed 
that one of the wings of the bird could bend more frequently 
than the other; the movements of the two wings are 
perfectly synchronous, if not equal, in extent. It is seen, 





Fic. 7.—Sea-gull flying obliquely in the direction of the photochronographic apparatus. (Fac-simile of instantaneous photograph taken by the author.) 


wings, it has been necessary to make many experiments, 
so as to obtain, during a single stroke of the wing, ten or 
twelve successive views of the bird seen under each of 
these different aspects. B 

These representations having once been obtained, I 
was in possession of all the elements necessary to under- 
stand completely the motions of the wings according to 
the three dimensions of space. But in order to repre- 
sent them, figures in relief were necessary ; and circum- 
stances were favourable to this. At Naples, where I 
then was, the almost lost industry of casting bronze in wax 
has been preserved from the most remote antiquity. I 
modelled in wax a series of figures representing the 
successive attitudes in a single revolution of the wing, 
ten for the sea-gull, eleven for the pigeon : these models, 
when given to a skilful moulder, were reproduced in 
bronze with perfect fidelity. 

Fig. 8 represents, disposed in a series, and following 
each other in their order of succession, at intervals of 
1/88 of a second, the phases of one stroke of a pigeon’s 
wing. E 
These bronze figures were made white, in order to 
render more apparent the effects of light and shade. 
‘Thanks to the multiplicity of the attitudes represented in 








in short, from these representations, that the body of the 
bird inclines and moves in different ways, so as to carry 
its centre of gravity to one side or the other, according 
to the necessities of the equilibrium. The bird whose 
attitudes are portrayed in Fig. 6 seemed careful to bear 
the weight of its body to the left on account of the 
smaller surface of its right wing, from which some 
feathers were missing. 

The representations taken in front and a little ob- 
liquely, as in Fig. 7, give also useful information. They 
show that the extremity of the wing—a part of the organ- 
ism in full activity, since it strikes the air with greater 
speed—presents, at the time of lowering, changes of 
surface which the secondary rémiges extending from the 
carpus to the shoulder do not offer, There exists in the 
wing feathers of the different orders a species of separation, 
showing that the carpal articulations are the seat of alight 
twisting movement favourable to the bending of the surface 
of the carpal rémiges. In these representations may also be 
readily seen the bending and convergence of the wings at 
the close of their lowering, the depression which the ante- 
rior side of the wing presents at this moment from the 
effect of a flexion beginning at the elbow. In order to 
follow in all their details the changes of movement in the 


this series, all the phases of the motion of the wings are 
easily followed: it is seen how they fold, rise, expand, 
and sink. 

In order the better to understand how the movements 
of the bird’s wing follow each other, of which photo- 
chronography gives an analysis, I have had recourse to 
the use of the zootropé, which recomposes them, and 
gives to the sight the impression of a bird flying. 

The zootrope, represented in Fig. 9, offers this speciality, 
that it is formed by figures in relief. This is a great 
advantage from the point of view of the impression which 
it gives; in fact, these small figures of birds, arranged in 
a circle in the apparatus, present themselves to the ob- 
server under various aspects., 

At the beginning of the movement the bird’s backs are 
seen ; then, in their circular course, they present their 
sides, pass across in full view, and at last return to the 
observer. Besides, the movements of the wings, which in 
nature are extremely rapid, and consequently imperfectly 
seen, are here much slower, so that the phases may be’ 
easily followed, and in an instant, more may be per- 
ceived than the most attentive observer of the flight of 
birds could discover by the most careful observation. 

Fig. 9 shows the arrangement of the zootrope; it 
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cannot unfortunately give an idea of the effect produced 
by the apparatus in motion. 

But it may be said that this rotatory method interprets 
the movements of the bird without indicating the forces 
which produces them. While it would be well to know | 


labour expended in order to sustain and transport itself 


in the air. 


Let us see whether our photographic images reveal to 
us anything in regard to this. 
When one knows the mass of a body, and the 


that force, it is better still to measure the mechanical | speed with which it moves, one can calculate the force 











Fic. 8.—Bronze figures representing eleven successive positions at successive moments in the stroke of a pigeon’s wing. 


which has set this body in motion, and the labour ex- 
pended by this force. If we take a projectile of a certain 
weight, and throw it before the photochronographic 
apparatus, and take a series of images of this projectile 
at intervals of 1/100 of a second, Fig. 10 shows the 
trajectory curve followed, and the space which separates | 


the images from each other shows the space traversed by 
the projectile in each of the hundredth parts of a second 
during which its movement has lasted. From ten to ten 
a more brilliant image has been produced by an aperture 
in the diaphragm larger than the others : these marks are 
useful in order to facilitate the numbering of the images, 





Fic. 9.—Zootrope, in which are placed ten figures, in relief, of a sea-gull in the successive positions of flight, 


a fixed metrical scale, photographed at the same time as | 
the object in motion, serves to measure the spaces tra- 
versed at each moment; then it isa problem in dynamics, 
whose solution may be readily obtained by the usual | 
n ethods of calculation. 

The successive images of the flying bird lend them- 


selves to the same dynamical analysis. The balance 
indicates to us the weight of the bird; we know its size ; 
and in order that photochronography may give us to per- 
fection the trajectory of this mass, it only requires mani- 
fold multiplication of the images obtained (a hundred 
may be taken in a second if need be). But those images 





partially. confused, because the bird, in the 


ndredth part of a second, only traverses a space equal | 


the length of its body; -the image. of the second will 


erefore partly cover that of the first, the third that of 


the second, and so on. In this confusion one can 
scarcely distinguish the moment in which the wing lowers 
itself, or that in which it is raised. But this is of no im- 
portance: we fix on the head of the bird a small but very 
‘brilliant metallic point, ahd the image of this. point, 





of the bird, together with its speed, andthe acceleration 
and slackening of speed produced by the movements 
the wings. One may then face the dynamic. proble! 
of flight. It is granted first that the bird does not.o 
late sensibly in the vertical sense, whence one must con- 
clude that the resistance of the air under its. wings 
precisely equal to its weight, On the other hand, it is to 
be observed that the motion of the animal presents 
alternations of speed and slowness, showing that th 


_ clearly seen in the series of figures, reveals the trajectory | propelling force and the resistance of the air predominate 


® 
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‘iG, 10. Trajectory of a white ball thréwn in front of a black screen, The interval between two successive images is measured. on the metric 
The time taken to travel over this interval is r/r00 of a second. ‘ 


y turns. 
-must be deducted the value of the horizontal component 
of the bird’s motion, and that of the resistance of the air. 

he calculations based on these experiments have 


the following results for the forces which act during 


“the flight of the sea-gall :— 


Vertical component see tne 


0'623 kilogramme 
Horizontal component ... 


0'898 


Total 1521 


From the value of these accelerations there | 


These forces develop themselves during the act ol 


| lowering the wings ; the ascent is passive, and is d 
| the pressure of the air upon the lower surface of the wing 


which act then for the support of the bird, as in-a-pap 
kite. 


As the resistance of the air under the wings acts ata 


| point a considerable distance from the articulation.0 
| the shoulder, and as the pectoral muscles, by which the 
| wings are lowered, act very near the articulation—that 


to say, on the arm of a very unfavourable lever~-it resul 





mCutves and nodes produced by a vibrating stalk, one end of which is fixed. 


that the effort of the muscles is much greater than the | 


; stance of the air which they surmount, For the 
pectorals of the sea-gull, the effort developed would be 
9 kilogrammes. 
tis frequently asked whether the muscles of birds 
Have not ecific strength greater than those of other 
‘animals- o say, whether two bundles of the same 
“thickness of muselés belonging, one to a bird, the other 


toa mammal, would have different powers. Inthe sea:gull 


(Fac-simile of instantaneous photographs taken by the author, } 


which served for my experiments, one transverse section 
of the pectoral muscles arranged perpendicularly to the 
direction of their fibres had about 11 centimetres square 


| of surface, or about 1'600 kilogramme. per square 


metre. Other birds had formerly given me .nearly si 

returns for their specific strength; thus, the buzza 

veloped 1200 grammes per square centimetre, the 

1400 grammes. 
Aéronauts hope that they will one day invent a machine 




















‘capable of transporting man through the air, but many 
of them are troubled by:a ‘doubt ; for they ask themselves 
whether the force of the bird does not exceed that of the 
“known motors. The experiments on that subject may 
reassure them, for, if we compare the muscular force of 
bird with that of steam, wè see that one muscle would 
comparable to an engine at very low pressure. In 
ct, the. steam which would develop 1'600 kilogramme 
square’centimetre would scarcely have more than an 
atmosphere and a half of pressure. But the true com- 
parison. to establish between the animated motors and 
he engines ‘consists in measuring the work which each 



































these motors can furnish, with equal weight, in the 
unity of time. A 
< 0 The measure of the work of a motor is obtained by 
“multiplying the effort put forth, by the path which the 
point of application of ‘that effort traverses. Photo- 
chronography expresses at each moment the spaces tra- 
versed by the mass of the bird and the displacement of 
the centre of pressure‘of its wings, giving thus the factor 
path in the measure of the work. In this way it is found 
that for the five strokes of its wing which the sea-gull 
gives every second; at the moment when it flies away, 
e labour done would-be 3°668 kilogrammes. This calcula- 
5 very high; it corresponds to that which an engine 
would make in raising its own weight to a height of more 
than $ metres in a second, 
= But that is only a maximum which the bird does not 
‘attain to except at the moment of flight, when it has not 
‘attained much speed. In fact, according as the passage 
“of the bird is accelerated, the air under its wings presents 
‘amore resisting fulcrum. I have previously experiment- 
ally demonstrated this fact, announced by the brothers 
Planavergue, of Marseilles, and of which the following is 
the theory. 
. When the bird is not yet in motion, the air which is 
tuck by its wings presents, in the first instance, a 
resistance due to its inertia, then enters into motion, and 
es below the wing without furnishing to it any support. 
When the bird is at full speed, on the contrary, its wing 
is supported each moment upon new columns of air, each 
“one of which offers to it the initial resistance due to its 
“Inertia. The sum of. these resistances presents to the 
winga much firmer Basis. -One might compare a flying 
bird to a pedestrian.who makes great efforts to walk on 
shifting sand, and. who, -in proportion as he advances, 
finds a soil- by degrees firmer, so that he progresses more 
iftly and with less fatigue: The increase of the resist- 





‘of the air diminishes the expenditure of labour ; the 
strokes of the bird’s wing become, in fact, less frequent and 
less extended. In calm air, a sea-gull which has reached 
“its swiftest, expends scarcely.the fifth of the labour which 
“it had. to put forth at the beginning of its flight. The 
“bird which flies against the wind finds itself in still more 
favourable conditions, since the masses of air, continually 
renewing themselves, bring under his wings their resist- 
ance of inertia, It is, then, the start which forms the 
most laborious phase of the flight. It has long been 
< observed that birds employ all kinds of artifices in 

rder to acquire speed prior to flapping their wings : some 

on the ground: before darting into the air, or dart 
y in the direction they wish to take in flying ; others 
emselves fall from a height with extended wings, 
ind glidein the air with accelerated speed before flapping 
eit wings; all turn their bill to the wind at the moment 

starting. + 

< My experiments have, up to the present, only been able 
to apply to the flight of departure. In order to study the 
full flight there are’ Conditions difficult to realize. With a 
courtesy for which T thank ‘him, M. Eiffel has offered to 
me on the gigantic tower which he is erecting (at Paris) a 
post of observation which will leave nothing to be desired. 
From that enormous height, birds photographed during a 
‘long flight will give ‘photo¢hronographic images much 



























‘instructive than ‘those which I have h herto bee 


able to obtain. Pee : 

Without entering into the dry details: of experiment: 
and calculations made,! I have aimed at showing that the 
movements of birds, if they escape the sight, may be. 









most varied probletns of rotation and of mechanics. ` 







en 
ith- Lee 
fully recorded by a new method which is applicable to the. 


Photochronography, in fact, gives experimentally the 


solution of problems often very difficult to solve. by 
calculation. ies 


Imagine a certain number of forces acting in different 


ways upon a known mass ; the complicated way in which 
those forces are arranged sometimes renders long caleula- 
tions needful in order to determine the positions which the 
moving object will occupy at successive moments ; whilst 
if the body itself, submitted to those different forces, can 
be placed before the photechronographic apparatus, the 
pata which it will follow expresses itself upon thé sensitive 
plate. 

Distinguished physicists disputed lately as to the form 


the free extremity of a vibrating stalk ought to present in . 


which are produced curves and nodes: the greater number 
of them supposed that between the last node and its free 
extremity the stalk would present a bent form. Experi- 
ment has shown that it is not so, and that the last elements 
of the vibrating stalk are perfectly rectilinear (Fig. 11). 
How many problems whose solution has formerly cost 
efforts of genius might be solved by a very simple experi- 
ment! Galileo in our day would not have needed to 
lessen the speed of the falling body in order to observe 
its motion, He would let fall a brilliant ball. before a dark 


field, and would receive from it photographically successive 


images. Upon the sensitive plate he would have read, in 
the simplest way possible, the laws of space, of the speed 
and the accelerations which he has had the glory to 
discover. 

To return to our subject, the laws of the resistance of the 
air to the living creatures of different forms which move 
in it ought to be searched. into by photochronography: 
Already interesting results have been acquired: we have 
been able to determine the path of motion and the speed 
of small polished bodies (fefits apparet/s planeurs) 
which move freely in the air, and which the eye has not 
time to follow in their rapid motions. Studies like 
these, undertaken and methodically carried out, will 
certainly lead to a comprehension of the still obscure 
mechanism of the hovering of birds, 





TECHNICAL EDUCATION. 


WHEN the time comes for the discussion of the 

new Technical Instruction Bill, attention wilt no 
doubt be given to an, important series of resolutions 
(printed on the next page) which have just been 
passed by the Executive Committee of the North 
of England Branch of the National Association: fo 
the Promotion of Technical Education. 
of these resolutions were unanimously adopt 
Committee, and the seventh was, on the motion of Mr. 
T. Burt, M.P., seconded by Mr. J. H. Girling (President 
of the Trades Council), adopted with one dissentient. 
The following are the advantages which the Committee 
desire to secure :—(1) For primary and secondary eduça- 
tion a greater freedom of instruction under the existing 
code preparatory to technical education in the higher 
schools, (2) A direct or indirect pecuniary aid for superior. 
education in science and art schools and in Colleges 
which afford technical education. (3) For all apprentice: 
ship schools or trade classes a supervision by members. of 
the trade, but no Government grant, thus to avoid. any’ 
objections which might be raised by Trades Unions, or 
any jealousy arising from an apparent protection of ong 


1 See the Comptes vendus of the Académie des Sciences 1886-39: 
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or more particular trades, (4) For University Colleges 
a grant similar to that made to training Colleges for 
education afforded to persons intending to become 
teachers. 

The resolutions are as follow :— 


1. That public funds (rates and taxes) should not be employed 
to meet the current expenses of teaching specific trades. 

2. That it is undemrable that instruction in the use of tools 
should be introduced into primary schools as a grant-earning 
subject. 

ii 3. That with a view to preparing pupils for technical education 

ter on— . 

(a) The grant to day-schools should depend, to a much less 
extent than at present, on the results of the examina- 
tion of individual pupils in reading, writing, and 
arithmetic, and should be largely dependent on the 
inspector’s report of the general character of the 
teaching and the equipment of the school. 

(6) There should be greater liberty in the choice of subjects 
in primary schools, and the same class subject should 
not necessarily be taken throughout the school. 

(c) The grant to evening continuation schools should be 
regulated by the report of the inspector on the 
character of the teaching, and on the attendance list, 
and not upon the result of the examination of 
individual pupils. 

4. That when a technical school is combined with a science 
and art school, the contribution to the building fund, through 
the Science and Art Department, should exceed £1000, if, in 
the opinion of the Department, the requirements of the locality 
demand it. 

5. That it is desirable that, when specific trades are taught in 
technical schools, the practical teaching of each trade should be 
under the general direction of a committee, consisting mainly of 
members of that trade ; that the teaching should be given in the 
evening, and be restricted to pupils actually engaged in the 
opene trades, and that, when specific trades are taught, any 
deficiency in current expenses should be guaranteed brike trade 
of the district. 

6. That a certain percentage of persons preparing for appoint- 
ments as teachers in elementary schools should be allowed to 
attend lectures and laboratory work at Universities and Uni- 
versity Colleges, where a curriculum satisfactory to the Educa- 
tion Department is provided, and that the same grant should be 
made on account of such students as in the case of ordinary 
training Colleges. 

7. That it 1s desirable that University Colleges in which 
higher scientific and technological training are combined should 
be assisted by a Government grant, provided that evenin 
instruction is given in all the subjects taught, at fees which shall 
bring the advantages of the College within the reach of all 
classes. The due administration of the grant should be secured 
by the appointment of certain nominees of the Government on 
the Executive Council of the College, 





THREATENED SCARCITY OF WATER. 


HE appendices to the Weekly Weather Reports for 
the year 1887, recently published by the Meteoro- 
logical Office, contain some interesting details relative to 
the rainfall. It is shown that the mean rainfall for the 
whole of the British Islands during 1887 was only 
258 inches, whereas the mean for the twenty-two years 
1866 to 1887 was 35 3 inches, so that there is a deficiency 
of nearly 10 inches over the whole area of the Bntish 
Islands, or 27 per cent. less than usual, In the wheat- 
producing districts, which comprise the east of England 
and Scotland, the south of England, and the Midland 
Counties, the fall during 1887 was 21 inches, and the aver- 
age value for twenty-two years is 28°5 inches, showing a 
deficiency in these parts of the Kingdom of 7'5 inches, or 
26 per cent. less than usual, In the principal grazing 
districts, which comprise the west of England and Scot- 
land, as well as Ireland, the fall in 1887 was 30'5 inches, 
and the value for the twenty-two years 1s 420 inches, 
showing a deficiency of 11°5 inches, or 27 per cent, less 
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than the average. Inthe north-west of England the rain- 
fall for 1887 was only 24'9 inches, which 1s 15°7 inches or 
39 per cent. less than the average, and in the south-west 
of England the fall was 28°3 inches, which is 16°6 inches 
or 37 per cent. less than usual. Last year was the driest 
of any year since 1866, and this feature was common to 
all parts of the United Kingdom; the amount of rain 
measured was only about one-half of that recorded in 
1872, which was the wettest year of the period. If the 
comparison is confined to the last ten years, the deficiency 
is nearly as marked, and 1887 is still found to be about 
25 per cent. below the average, but the greatest deficiency 
in this case occurs in the Midland Counties, where it 
amounts to 36 per cent. of the average. The reports 
issued by the Meteorological Office for the first five or six 
weeks of the present year show the deficiency of rainfall 
still to be augmenting, and even more quickly than in any 
period Jast year. In the Midland Counties the rainfall to 
February 6 was only o'6inch instead of 2 9 inches, so that 
the deficiency from January 3 is as much as 79 par cent. of 
the average fall ; and at Hereford,where the total fall is only 
0'29 inch, the deficiency is 90 per cent. of the average. 
In the east of England the deGcieney is 64 per cent., in 
the south-west of England 61 per cent., and in the north- 
west of England 58 per cent. There has been a deficiency 
of rain in all districts of England each week for seven 
consecutive weeks since December 19, with the exception 
of a single district (England NES in one week, and 
since the beginning of October there have been but four 
weeks ın which the excess of rain was at all general. Out 
of fifty-seven weeks since the commencement of 1887 
there have been but ten in the south-west and east of 
England with an excess of rainfall, and only eleven in 
the north-west of England. With these facts to hand, 
there seems reasonable ground for alarm being felt in 
some localities at the threatened scarcity of water. 
CHARLES HARDING. 





PROFESSOR ASA GRAY. 


WHEN the history of the progress of botany during 
the nineteenth century shall be written, two 
names will hold high positions: those of Prof. Augustin 
Pyrame De Candolle and of Prof. Asa Gray. In many 
respects the careers of these men were very similar, though 
they were neither fellow-countrymen nor were they con- 
temporaries, for the one sank to his rest in the Old World 
as the other rose to eminence in the New. They were 
great teachers in great schools, prolific writers, and authors 
of the best elementary works on botany of their day. 
Each devoted half a century of unremitting labour to the 
investigation and description of the plants of continental 
areas, and they founded herbaria and libraries, each in his 
own country, which have become permanent and quasi- 
national institutions. Nor were they unlike in personal 
qualities, for they were social and genial men, as active 
in aiding others as they were indefatigable in their own 
researches ; and both were admirable correspondents. 
Lastly, there is much in their lives and works that recalls 
the career of Linnzus, of whom they were worthy disciples, 
in the comprehensiveness of their labour, the excellence 
of their methods, their judicious conception of the limits 
of genera and species, the terseness and accuracy of 
their descriptions, and the clearness of their scientific 
language. 

Asa Gray was bom in Paris, Massachusetts, on 
November 18, 1810, and took his M D. degree when 
twenty, at the Medical College of Fairfield, Oneida 
County. His prochivities were all scientific from a very 
early age, and he is said to have, whilst still a student, 
delivered lectures on chemistry, geology, and botany, in 
private establishments of that county. The two former 
subjects were at first his favourites—indeed, his earliest 
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contribution to science is a paper, by G. B. Crawe and 
himself, on the mineralogy of Jefferson and St. Lawrence 
Counties (N.Y.),in Silman s Journal (1834, 346)—but they 
soon gave place to botany, owing to his having attracted 
the attention of Dr. John Torrey, State Botanist for New 
York, and Professor of Chemistry and Botany, but prac- 
tically of botany only, in the New York Medical College. 
In 1833, Dr. Torrey made Gray his laboratory assistant, 
a post he held for some months, dunng which he pre- 
sented what was his first botanical pape: to the Annals 
of the New York Lyceum. This, which was on a very intri- 
cate and much misunderstood group of American sedges 
(Rhynchospora) showed Gray’s acuteness as an observer, 
and skill in systematizing, as clearly as anything he has 
since written. In the following year he was appointed 
Curator of the New York Lyceum, where he extended his 
studies to the North American sses and Cyperacer, 
and prepared his first botanical text-book, which was 

ublshed in 1836, under the title of “Elements of 

otany.” The “Elements” is a noteworthy book; it 
was at once accepted as the best that had appeared in 
the States, and as second to none in the English lan- 
guage ; its only rival was Lindley’s “Introduction to the 
Natural System of Botany,” the first edition of which had 
ua 1831) been reprinted under Dr. Torrey’s supervision 
or the use of the American schools. 

Whulst still attached to the New York Lyceum, Gra: 
accepted the appointment of naturalist to Capt. Wilke’s 
South Pacific Exploring Expedition, which was then 
being fitted out; but after two years’ delay, and the cur- 
tailment of the opportunities for research that were to 
have been afforded him on the voyage, he threw up the 
appointment. This result is much to be deplored, for no 
young naturalist was ever better fitted by education, and 
by training as an observer and collector, to have taken 
advantage of the splendid opportunities which that 
expedition afforded. 

Having relinquished the prospect of Pacific explora- 
tion, Dr. Gray was invited $ his friend Dr. Torrey to 
co-operate with him in the preparation of a floraof the 
North American Continent; and into this work, which 
became the leading object of his scientific life, he eagerly 
entered. At the same time he accepted the Chair of 
Botany in the University of Michigan, subject to the con- 
dition of being allowed a year’s leave to be passed in 
Europe for the purpose of verifying the nomenclature of 
the American flora by a study of the species of which the 
types existed only in European herbaria. This was in 
1838, and his first visit was to Glasgow, where the then 
Professor of Botany (Sir W. Hooker) was engaged ona 
flora of British North America, under the auspices of 
the Secretary of State for the Colonies. After a long 
sojourn in Glasgow, Dr. Gray visited the principal 
herbaria ın London, France, Switzerland, Italy, Austria, 
and Prussia, making life-long friendships with scientific 
men of all pursuits wherever he went ; his letters of intro- 
duction, coupled with his bnght intelligence, genial dis- 
position, and charming personality, giving him the entrée 
to salons as well as to the museums of every capital. This 
was the first of seven visits that Dr. Gray paid to Europe, 
and of which the last was concluded a very few weeks 
before his fatal illness 

On his return to America in 1839, Dr. Gray resided at 
New York, when the first volume of the flora of North 
America was completed, in conjunction with Dr. Torrey, 
and the ‘second, elaborated wholly by himself, was begun, 
but not completed till 1843. In the meantime (in 1842) 
he had been appointed by the Fellows of Harvard College, 
Cambridge, Fisher Professor of Natural History, the 
duties of which Chair were restricted to an annual 
course of lectures on botany, and the charge of the 
College Botanical Gardens, to which an official residence 
is attached. This was his home for the rest of his life, 
and here, with funds partly derived from the College, and 








partly from private sources, largely supplemented by 
interchanges of specimens and books, he founded the 
Harvard Herbarium and Library. 

The t desideratum for the conduct of Dr. Gray’s 
new duties was a much fuller class-book of botany than 
the “ Elements ” of 1836, and in the same year he com- 
pleted the first edition of his “ Botanical Text-book.” In 
this the subject-matter is divided into two parts, one 
devoted to structural and physiological botany, the other 
to the principles of systematic botany, including chapters 
upon plants useful fo man, This was the first ofa series of 
editions of awork that has been fornearly halfa century the 
text-book of schools and colleges throughout the United 
States, and the latter issues of which have been generally 
recommended by the botanical professors of the United 
Kingdom as the best of its class In 1880 the first volume 
of the sixth edition appeared, but the advances in botanical 


‘science made since the fifth was published, quite a 


uarter of a century before, had been so many and great 
that the amount of matter which this sixth will contain is 
quadruple that of the fifth. It will be when complete 
a co-operative work in four volumes. The firstis by Gray 
himself, and is devoted to morphology, taxonomy, and 
phytography ; tbe second, by Prof. Goodale, Gray’s able 
successor in the Fisher Professorship, includes vegetable 
histology and physiology; the third, by Prof. Farlow, 
will treat on Cryptogams ; and the fourth, which Dr. Gray 
reserved for himself, was intended to be occupied by the 
classification of Phanogams, their special morphology, 
distribution, and products. Gray’s other educational works 
are: “Lessons in Botany and Vegetable Physiology,” 
somewhat on the plan of Lindley’s “School Botany,” but 
much fuller; also two smaller works, that for charm of 
matter and style have no equal in botanical hterature— 
“How Plants Grow,” and “How Plants Behave”—they 
rival chapters in Kirby and Spence’s introduction to 
entomology in instruction and interest ; and lastly, “ Field, 
Forest, and Garden Botany.” 

The great outcomes of Gray’s labours in systematic 
botany are his works on the flora of North America, from 
the Arctic islands to Mexico, and from the Atlantic to the 
Pacific Ocean. In one form or another these embrace a 
great proportion of the 10,000 or 12,000 species which that 
continent is supposed to contain. More than half are in- 
cluded in the two volumes published in conjunction with 
Torrey, and in his “ Synoptical Flora,” of which two parts 
are published, and in his “ Manual of the Botany of the 
Northern States.” The remainder are described or men- 
tioned in more or less detail in multitudes of detached 
papers, and especially in memoirs upon collections made 
by naturalists attached to the many Expeditions organized 
by the Government for the exploration of railway routes 
across the continent, and by collectors and private in- 
dividuals in previously* unexplored regions. It was the 
hope of their author that the publication of these collec- 
tions would have accelerated the completion of the general 
flora, and such would have been the case had their author 
hved; but as it is, the stars have in great measure 
obscured the planet, for one of the greatest obstacles to 
the study of North American plants is the multitude of 
these detached memoirs, with complicated titles, in which 
so many genera and species are to this day buried. 
If the great work cannot be continued, as it is to be hoped 
it may be, by Dr. Gray’s most competent herbarium 
keeper, Sereno Watson, it is most desirable that the con- 
tents of these memoirs should be reduced to a systematic 
form with the least possible delay. 

Next to the synoptical flora, Dr. Gray’s most original 
work is his “ Genera Flora Boreali-Americana Orientalis,” 
which was intended to contain descriptions, with figures, 
of every genus of the Eastern States, with discussions 
upon their affinities, morphology, and distribution. Only 
two volumes had appeared when want of funds decreed 
its end. As a fragment it is unique, and had it but been 
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completed it would have been of great morphological 
value. To have done this would, however, have required 
more than the ten volumes that were regarded when the 
work was commenced as sufficrent'to complete it, and this 
independently of the Cryptogams. 

Nor was Dr Gray’salicloset work: he diligently collected i 
and observed over a considerable area of his native 
continent; along the Altantic coast from Canada to. 
Florida; in the prairie and Rocky Mountain regions 
from Wyoming to the borders of New Mexico; in the 
great basin of Utah and Nevada ; and along the Pacific ! 
coast from Oregon to Sts Barbara. 

With two notable exceptions, Dr. Gray confined his 
descriptive work to North American botany. These 
exceptions were: one, the fragmentary botany of 
Wilkes’s South Pacific Exploring Expedition, with the 
execution of which he was intrusted, but which came to į 
anend before it was half finished, for want of funds it 1s 
believed, after the publication of one quarto volume with 
a superb atlas of plates ; the other 1s a memoir on the 
flora of Japan, founded chiefly on the collections made 
in that country by the United States North Pacific 
Explonng Expedition, which in point of originality and 
far-reaching results was its author's opus magnum. By a 
comparison of the floras of Japan with those of Eastern 
and Western America, and of these with one another, and 
all with the Tertiary floras of the Northern States, he 
drew in outline the history of the vegetation of the north 
temperate hemisphere in relation to its geography, from 
the Cretaceous period to the present time. It isa brilliant 
generalization, bearing the unmistakable stamp of genius. 

It remains to allude to Gray’s admirable defence of the 
doctrine of “the origin of species by natural selection,” 
of which he, as one of a favoured few, had been fully 
informed by Darwin himself in 1857 (‘Life and Letters,” 
ii, 120), before it appeared in the Linnean Journal. His 
opinion, which was, from the first, cautiously favourable, but 
with reserve, soon ripened into a conviction of the truth 
of the principles involved. He alludes to it first in the 
concluding remarks to his essay on the flora of Japan, 
cited above, published in 1859, wherein he says that 
he is “disposed to admut that closely related species may, 
in many cases, be lineal descendants from a pristine 
stock.” Again, in a letter to Mr. Darwin, dated early in 
July 1860, speaking in terms of highest praise of the 
“ Origin,” the following passages occur :—“ The moment I 
understood your premisses, I felt sure that you had a real 
foundation to hold on. Well, if one admits your pre- 
misses, I do not see how he is to stop short of your con- 
clusions, as a probable hypothesis at least.” And, referring 
to lis own review of it in S¥//sman’s Journal (March 
1860), he says :—“ It naturally happens that my review of 
your book does not exhibit anything like the full force of 
the impression the book has mad@é upon me. Under the 
circumstances, I suppose I do your theory more good 
here by bespeaking for it a fair and favourable consider- 
ation, and by standing non-committed as to its full con- 
clusions, than I should of I announced myself a convert ; 
nor could I say the latter with truth.” It may be re- 
marked here that just at this time a battle over species 
was raging in America, of which but faint echoes reached 
our shores. This was over the question of the single 
or multiple origin of species by creation. Gray was the 
champion of single creations, and, beheving himself 
strongly supported by theological considerations, may 
well have felt that the further leap to evolution was one 
into the dark. Be this as it may, for the five years fol- 
lowing the publication of the “Ongin,” Gray devoted 
himself to impressing upon the American public his 
opinion of its extraordinary merits by reviews in weekly 
and monthly penodicals, by lectures, and by discourses 
at scientific Academies Latterly Qn 1876) he collected 
many of these into a single volume which he en- 
titled “Darwintana.” In it he defines his own posi- 
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tion “as one who is scientifically, and in his own 
fashion, a Darwinian, philosophically a convinced theist, 
and religiously an agi of the ‘creed commonly 
called the Nicene,’ as the exponent of the Christian 
faith.” From this position he never moved, and he sub- 
sequently dehvered two lectures in further exposition of 
these views, at the Divinity School of Yale College. 
These were published in 1880, under the title of “ Science 


j and Religion.” Finally, Mr. Darwin, whilst fully recog- 


nizing the different stand-points from which he and Gray 
took their departures, and their divergence of opinion in 


| some important matters, regarded him as the naturalist 
: who has most thoroughly gauged his work, and as a tower 


of strength to himself and his cause. 

As a reviewer and bibliographer, Gray’s labours must 
have been Herculean, and they were uninterrupted for 
nearly half a century. Even when on his travels in 
Europe, he was in the habit of contributing scienufic 
notices to periodicals in the States. In 1836 he com- 
menced writing reviews of botanical works, and notices of 
botanists, travellers, and collectors for Sédiman's Journal 
of Science and Arts; and this function he continued to 
perform without intermission (latterly as a co-editor of 
that important periodical) till within a few days of his last 
illness. The number of these articles is truly astonishing, 
as is the knowledge they display of all branches of botany, 
Phænoganucand Cryptogamıc. Theyare without exception 
Just, sober, and discriminating, critical rather than lauda- 
tory, and eminently considerate in tone where censure 1s 
necessary. A selection from these, many being discussions 
full of onginal matter and suggestive observations, would 
be an instructive and acceptable contribution to the 
botanical literature of the century, and a meet tribute to 
their author’s merits and memory. 

Dr. Gray’s figure and features were familiar in the 
scientific circles of this country ; but for the information of 
others it may be stated that he was of spare, wiry figure, 
rather below the average height, his expression was keen 
and vivacious, and his movements, like his intellect, alert. 
He was a Foreign Fellow of the Royal and Linnean 
Societies, a correspondent of the Institute of France, and 
of the other Continental Academies, a Doctor of Laws of 
Oxford, Cambridge, and Edinburgh, and had served as 
President of the American Academy of Arts and Science, 
of the American Association for the Advancement of 
Science, and as a Regent of the Smithsonian Institution. 
Accompanied by Mrs. Gray he spent the summer of 1887 
in Europe, chiefly in England, returning to Cambridge 
in September. In October he wentto Washington on the 
affairs of the Smithsonian Institute. Soon after his 
return, on the 28th of November, he was struck with para- 
lysis, from which he never rallied, and he died at the end 
of the following January, It is characteristic of him that 
his last letter, written in pencil immediately before his 
seizure to the contributor of these lines, was on the sub- 
ject of a review for Siééman’s Journal of Planchon’s 

‘Review of the Vines.” Dr, Gray married in 1848, Jane, 
daughter of Judge Charles G. orn of Boston,who survives 
him He-left no family. An excellent medallion likeness 
of him in bronze was, on his seventy-fifth birthday, pre- 
sented by his friends to Harvard College, Cambridge, U.S. 

J.D. H. 





NOTES. 

ON Tuesday evening a question was asked in the House of 
Commons, by Mr. Howorth, about the new regulations for the 
entrance examination at Woolwich. Mi. Howorth inquired 
whether these regulations were final and permanent, or only 
temporary. Mr. Stanhope, we regret to say, repled that the 
regulations are intended to be of permanent application. If 
that be so, it 1s the more necessary that a vigorous protest 
against the scheme should be made by those who have any 
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true appreciation of the place which properly belongs to the 
study of science in education. 


On Tuesday the Committee of the Atheneum Club elected 
three new members in accordance with the rule which em- 
powers the election of nine persons annually “of distinguished 
eminence in science, hterature, or the arts, or for public 
services.” The names of two of the new members are familar 
to students of science—Major-General Donnelly, R.E., C.B, 
Secretary to the Department of Science and Ait; and Prof. 
G. Carey Foster, F.R.S. 


Ons of the leading native :esidents of Bombay, Sir Dinshaw 
Petit, has just given the Bombay Government a property valued 
at 300,000 rupees for the establishment of the proposed Technical 
Institute of Bombay, 


WE regret to announce the death of Dr, Maximilian Schmidt, 
an eminent geologist and Director of the Zoological Gardens at 
Berlin. He was born at Frankfurt in 1834, and died at Beilin. 


EMILE RoussEau, the well-known French chemist, died on 
the 4th inst., at the age of seventy-thiee. 


THE annual general meeting of the Fellows of the Royal 
Horticultural Society was held on Tuesday, Sir Trevor Lawrence, 
President of the Society, in the chair. The special Committee 
appointed to inquire into the working of the Society 1ecom- 
mended that premises in No. rrr Victoria Street should be 
secured, and that for shows and meetings the Society should 
hire the drill-hall of the London Scottish Rifle Volunteers. 
The Committee also reported that they had under consideration 
“the construction of new by-laws intended to facilitate the 
carrying out of as complete a horticultural policy as possible— 
one in which all aspects and departments should be considered 
to the undue preponderance of none; but to the general advan- 
tage of all.” After some discussion the Committee’s recommen- 
dations weie adopted. Several members of the Council having 
placed their resignation in the hands of the Fellows, it was 
resolved on the motion of Mr. Wilks, seconded by Mr. Veitch, 
to decline to accept their resignation, and they were then all 
formally re-electéd, including Sir Trevor Lawrence, who was 
1e-appointed President. 


THE Calendar and General Directory of the Science and Ait 
Department for 1888 has been issued. 


THE curious fact was some time ago brought to light by 
Nahrwold that solid particles are ejected from a platinum wire 
glowing under the influence of an electric current, and form a 
metallic incrustation upon the walls of a glass tube by which 
the wire is surrounded. The cause of the emission of these 


solid particles of platinum has, however, until recently, remaimed ; 


a complete mystery. In the number of the Annalen der Physik 
und Chemie just received will be found an interesting paper by 
Dr, Alfred Berliner, who, in the course of a series of experi- 
ments upon the occlusion of gases by platinum and palladium, 
has discovered the source of this singular phenomenon. Thin 
strips of platinum, before being charged with the gas under 
experiment, were inclosed in a narrow glass tube, and freed from 
all occluded gas by being heated to redness, in vacuo, by the 
passage of a constant electric current for several hours. At the 
expiration of this tume the metallic incrustation was invariably 
found when occluded gas had been evolved. On charging the 
strips with various quantities of any particular gas, the amount 
of mcrustation formed after the complete expulsion of the gas 
in each experiment was found to vary in the same proportion. 
Hence it appears pretty clear that the evolution of gas is neces- 
sary for the emission of solid particles, This result is strongly 
confirmed by the fact that palladium, which has such a remark- 
able power of occluding gases, produces a similar incrustation 











much more readily and at a lower temperature. It appears 
probable that the action is merely mechanical ; that we have, in 
fact, an immense number-of microscopic volcanoes or solfataras, 
evolving the occluded gases with such energy that portions of 
the crater walls are detached and cared away by main force, 
like their brethren on the large scale, the scorie and lapılli, to 


distances very considerable in comparison with the size of the 
vents, 


THE next meeting of the Fiench Association for the Advance- 
ment of Science will be held in Osa from March 29 to April 3. 
Interesting excursions will be made to Biskra and other places. 


AT the meeting of the Meteorological Society of Fiance, on 
December 20, M. E. Lemoine was elected President for the 
ensuing year, M, Renou made a communication on the rela- 
tions which exist between the annual number of solar spots and 
thunder-storms’ in various places, and concluded that the works 
hitherto published were far from sufficing to show any direct 
dependence between the two phenomena. At the meeting of 
January 11, M. Janssen, the retiring President, expressed his 
opinion of the necessity of organizing meteorological stations on 
a uniform plan at a certam number of stations, under the super- 
intendence of professional and paid observers on whom a definite 
programme could be imposed, instead of having volunteer 
observers ; this view was also supported by M. Renou. The 
latter gentleman also spoke of the importance of adopting a 
uniform cloud nomenclature, and announced that he would 
shortly present to the Society a work upon this subject. The 
general secretary presented a note from M. Ganigou-Lagange 
on a new electrical anemometer giving the direction of the wmd, 
and the horizontal and vertical components of its force (see 
Nature, November 3, 1887, p. 18), and recommended its 
adopton at some coast stations, 


THE Council of the Royal Meteorological Society, 30 Great 
George Street, Westminster, S.W., have appointed a Com- 
mittee to collect observations on British hail- and thunder-storms 
from volunteer observers. The objects which they hope to 
attain thereby are :—~(1) A knowledge of the nature and causes 
of the different kinds of thunder-storms, their attention having 
been specially called to the subject by the gieat loss of life and 
property during the past summer. (2) A discovery of the 
localities where hail and thunder are most frequent and destruc- 
tive. (3) If possible, to obtain an increased power of forecasting 
hail and thunder, whereby they hope that eventually damage to 
persons, stock, and property might be lessened. Forms and 
instiuctions will be sent to intending observers. 


We have received a ‘Brief Sketch of the Meteorology of the 
Bombay Presidency in 1886-87.” It is by Mr, F. Chambers, 
Meteorological Reporter for Western India. Mr. Chambers 
points out that the meteorology of the year 1886-87 in the 
Bombay Presidency presents several features of special interest. 
There was a decided 1eappearance, for some time, of almost 
exactly the same unfavourable meteorological conditions which 
characterized the year 1877, when the rainfall ın many parts of 
the Presidency was disastrously deficient. Fortunately, these 
unfavourable conditions did not last long enough to produce 
distress, for although n prolonged break in the rains caused 
consideiable anxiety for a time, an excessive fall of 1ain Jate in 
the season biought relief, and on the whole the year was a 
favourable one. 


A. SEVERE earthquake occured in Grenada on January 10. 
A iumbling nose was immediately followed by a slight shock 
and gentle Jateral oscillations. Then came a very violent shock 
and vertical undulating oscillations. These were succeeded by 
gentle oscillations, The shock is supposed to have lasted 
fiom twenty to thirty seconds. Several houses in the town of 
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St. George’s were so much damaged that they cannot be safely 
occupied. The walls of the St. David’s Roman Catholic Church 
are so Seriously injured that they will have to be taken down in 
some places and rebuilt. The sacristy was all but demolished ; 
the basement wall of the presbytery was thrown down, and the 
building itself had to be propped up with posts. The Comt 
House in the same parish sustained considerable injury. The 
tower of the Anglican Church in Grenville was cracked. During 
the succeeding week several mild shocks of earthquake were 
experienced in the island, the strongest of which occurred 
between 7 and 8 o’clock onthe night of Sunday, January 15. 


Dr. Forss Watson’s collection of commercial products, 
which was lately offered to the University of Aberdeen at the 
comparatrvely small price of £250, has been bought by Dr. 
Carnelley and his father, and presented to University College, 
Dundee, Prof. D'Arcy W, Thompson, at whose suggestion the 
purchase was made, writes to the Dundee Advertiser: “ This 
excellent gift puts us at once in possession of a museum which is 
first-class of its kind, and of which town and College should be 
proud for ever. Dr. Forbes Watson is-well known to many of 
the older men in Dundee for his knowledge of jute and all other 
commercial fibres. His works are standard on the subject. His 
collection was amassed with umivalled opportunities and the 
highest technical skill. Great part of it was brought together as 
an official duty for the India Museum, and was presented by the 
Department to Dr. Forbes ‘Watson when that Museum was 
broken up. It contains nearly 7500 samples, Between 700 and 800 
of these are fibres, includmg textiles and paper- making materials. 
There are over 500 dyes and dye-stuffs, 500 oils and oil-seeds, 
600 or 702 gums, resins, and guttas, nearly 2009 medicmal 
substances (may they be useful to usin the future), and more than 
as many samples of food-stufls. The bulk of the collection is 
stored in bottles, filling fourteen cabinets, and there are also 
stands and cases for the ‘display of specimens. Altogether the 
cases and bottles in which this gieat collection 1s stored repre- 
sent a cost gieater than the piice which Dr, Forbes Watson now 
asks and receives.” 


THE Batavia Viewsblad announces that the Government has 
decided upon establishing a bacteriological laboratory in that 
town. An institution for the pursuit of that special branch of 
study will’be built immediately the funds for the purpose become 
available. The existing laboratory arrangements will be improved 
and extended, go as to admit of pathological and bacteriological 
investigations. 


WE are glad to learn from the American Naturalist that the 
project of a Marine Biological Laboratory on the New England 
coast is not languishing. Seveial thousand dollars have already 
been subscribed towards the erection of the necessary building 
and its equipment and maintenance. The Committee on the 
Laboratory have arranged a course of eight lectwes, the proceeds 
of which are to be added to the fund. 


Lisut. NIBLACK, U.S.N., has returned to Washington from 
a three-years’ voyage to Southera Alaska, where he has been 
engaged on coast-survey duty. He has brought with him many 
photographs and objects which will be of interest to students of 
ethnology and anthropology. He devoted special attention to 
the totem posts of Southern Alaska He says that in that 
country winter 1s the best season for ethnological studies. The 
natives aie then at home, whereas_in the summer they are often 
far inland. 


ASSISTANT CHARLES A. SCHOTT, assistant in charge of the 
Computing Division of the United States Coast and Geodetic 
Survey, has addressed a letter to the Superintendent of his Bureau 
about the iecent discovery, by Assistant G. Davidson, of records 
of the magnetic declination, A.D. 1714. He says that these 
records greatly increase our knowledge of the secular variation 














of the declination.  Scesexce gives the following account of the 
substance of M. Schott’s letter :—‘* By means of these observa- 
tions we me able to improve materially the expressions for San 
Blas and Magdalena Bay, to add the new station Cape San Lucas, 
and to make their influence felt as far north as San Diego and 
Santa Barbare. It is the range which is greatly improved ; 
besides, the epoch of maximum declination is shifted in the right 
direction, Apart from the fact that a region of west declination 
is here for the first time observationally indicated on the Pacific 
coast, the power of the newly recovered declinations 1s due to 
the circumstance, that, as far as known, they cover a time when 
the needle was in or near a phase the opposite of the present one. 
For want of early observations, those previously collected for 
San Diego and Santa Barbara, Cal., were extiemely difficult to 
handle ; and, while it was not an easy matter to establish new 


' expressions for these stations, their correctness, or rather applic- 


ability over the whole period of time the observations cover, is 
quite reassuring. He points out the desirability of new obser- 
vations (either using funds yet available before July next, or 
providing funds to be used after that date) at San Diego, Santa 
Barbara, and Monterey, and states that these stations have re- 
ceived no attention for seven years. These observations are 
demanded to give greater precision to the computed variations 
on our chats,” 

A NUMBER of American geographers, all belonging to Wash- 
ington, have incorporated the American National Geographical 
Society for a term of 100 years. The principal objects of the 
Society are to increase and diffuse geographical knowledge, to 
publish the Transactions of the Society, to publish a periodical 
magazine and other works relating to the science of geomaphy, 
to dispose of such publications by sale or otherwise, and to 
acquire a library under the restrictions and regulations to be 
established by its by-laws. 

THE Commissioners of Public Schools of Baltimore, Md., 
deserve much credit for the efforts they are making to secure 
for the schools under their care important reforms which have 
always been advocated by students of sanitary laws. They lately 
resolved ‘that the Mayor and City Council of Baltimore should be 
requested to authorize them to appoint an officer, to be known 
as the Sanitary Superintendent of Public Schools, whose duty 
would be: (1) to carefully examine all plans submitted for the 
construction of new school-houses, and suggest such .modifica- 
tions as may be necessary from.a sanitary point of view. (2) to 
advise with the Commissioners with reference to necessary alter- 
ations in school-buildings to improve thei hygienic-condition ; 
(3) to examine all text-books before adoption, ım order that type, 
printing, or paper injurious to the eyesight of pupils may be 
avoided in selecting such books ; (4) to satisfy himself, by per- 
sonal examination if necessary, that all pupils admitted to the 
schools have been properly vaccinated, or are otherwise pro- 
tected against small-pox; (5) to take such other measures, in 
conjunction with the Health Commissioner of the city, as may 
be necessary to prevent the spread of contagious diseases in, or 
through the medium of, the public schools; (6) to examine 
annually the eyesight of all children attending the public 
schools, and keep an accurate record of such examinations ; 
(7) to report annually, or as often as may be required by the 
Commissioners, upon the samtary condition of the schools, and 
of the pupils attending them, and to advise the Commissioners 
upon sanitary questions connected with schools whenever re- 
quired ; (8) to give instruction, ,by-lectures or otherwise, to the 
teachers in the schools upon the elementary principles of -school 
hygiene. 

We havesreceived the second volume of the Transactions of 
the Meriden (Conn., U.S.A.) Scientific Assocmtion. It contains, 
among other things, a valuable list, drawn up by Mr. ‘Franklin 
Platt, of the birds of Meriden, 
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A THIRD edition of Mr. John Venn’s “Logic of Chance” 
(Macmillan) has just been issued. The work has been re- 
written, but the author explains that the alterations he has made 
do not imply any appreciable change of view on his part as to 
the foundations and province of probability. In the preface 
Mr. Venn mentions that he is engaged in preparing a work on 
iaductive logic. 


THE scientific writings of Jean Méry (1645-1722) have been 
brought together in a work edited by M. L. H. Petit, Assistant 
Librarian to the Medical Faculty of Paris. The work contains 
many contributions to biology which have not hitherto been 
generally known. 


TOME 111, Cahier r, of the ‘‘Mémoires de la Société des 
Sciences Physiques et Naturelles de Bordeaux,” is devoted toa 
full bibliography of the r function. 


We have received the Annuaire de [Observatoire Royal de 
Bruxelles for 1888, this being the fifty-fifth year of its publica- 
tion, It contains the usual astronomical tables and data for the 
current year, and a mass of meteorological, geographical, finan- 
cial, and other statistics. There is a complete list of the asteroids 
and comets discovered in the past year, with the elements of 
their orbits, and there is also an account of the state of solar 
activity in 1886. The tables of units and physical constants 
have been considerably extended, and a detailed account of 
electrical and magnetic measurements has been added. In 
addition there are, as usual, several scientific papers by the 
officials of the Observatory. M. Folie gives an account of his 
further investigations into the movements of the earth’s axis, 
and in a subsequent article M. Niesten applies the correction for 
diurnal nutation to the various and widely differing determina- 
tions of the annual parallax of y Draconis; the value obtained 
ig +0086. The umportant series of barometric observations, 
extending over a period of fifty years, are discussed at great 
length, and illustrated by diagrams, 


Mr. Jonn Heywoop, of Manchester and London, has 
issued a little book called ‘‘ Flower-Land,’’? by the Rev. R. 
Fisher. It is written in a simple style, and will no doubt be 
useful as an introduction to botany for children, 


Tue Perthshire Society of Natural Science has begun to 
issue Transactions and Proceedings. We have received the 
first part of the first volume, It contains notes on some rare 
birds lately placed in the Society’s Museum, by Colonel H. M. 
Drummond Hay; mnium riparium, by R., H. Meldrum ; some 
localities for Perthshire plants, by R. H. Meldrum ; origin of 
the interbedded and intrusive volcanic rocks of Kinnonll Hill, 
by H. Coates; and the flora of the Woody Island, by W. 
Barclay. 


Messrs. KEGAN PAUL, TRENCH, AND Co. will publish 
immediately, in the ‘‘International Scientific Series,” Sir J. 
William Dawson’s new book entitled ‘The Geological History 
of Plants.” 


‘A HISTORY oF PHOTOGRAPHY,” by Mr, W. J. Harrison, will 
shortly be published. It ıs intended to serve as a practical 
guide to photography, and as an introduction to its latest 
developments. 


A WORK containing n full account of the volcanic eruptions for 
the last sixty-four years on the island of Hawaui has been printed 
and will shortly be published in the city of Honolulu. The 
author is Mr. William Lowthian Green, at present Prime 
Minister of the kingdom of Hawaii, whose work on ‘The 
Vestiges of the Molten Globe” appeared in England some years 
ago, and has since attracted the attention of M. Lapparent and 
other Continental geologists. Mr. Green’s new work will contain 
a complete tabular statement of the eruptions, and a map of the 
sland of Hawaii, 


Mr, EDGAR THURSTON, Superintendent of the Government 
Central Museum, Madras, has printed a list of fishes obtained. 
during a residence of three weeks at Raméswaram Island, which 
is separated on the one hand from the Indian continent, and on the 
other from the Island of Manaar, by an interrupted ridge of rocks 
known a3 Adam’s Bridge. The fish-fauna of the coral reefs of this 
island stands out in striking contrast with that of other places 
on the Madras coast. ‘Coral Fishes,” s.e. brightly coloured 
fishes—-Chatodon, Platyglossus, Heniochus, Pseudoscarus, &c.— 
abound round the reefs, and feed either on the small delicate 
marine Invertebrata which swarm ‘on the living corals, or, if 
their teeth are adapted for the purpose, on the hard calcareous 
substance of the corals. The bright colouring of the fishes is 
explained by Mr. Thurston on the well-known principle that 
‘the less the predominant colouring of any creature varies from 
that of its surroundings, the less will it be seen by its foes, the 
more easily can it steal upon its piey, and the more ıt is fitted 
for the struggle for existence,” Conspicuous by their abundance 
are several species belonging to the family Sclerodermi, includ- 
ing Balistes (file-fish), whose jaws are armed with teeth well 
suited for breaking off pieces of hard coral, or boring holes into 
the shells of the Mollusca, on the soft parts of which they feed. 
The file-fishes are said to destroy an immense number of mol- 
lusks, thus becoming most injurious to the pearl-fisheries. 
Present, too, in great numbers are several species of the family 
Gymnodontes: Tetrodons (globe fishes), including the beauti- 
fully marked little Tetrodon margaritiferus, and Diodons, which 
have a very bad reputation among the natives as being very 
poisonous. 


Ir is generally supposed that the Ainos of Yezo are amongst 
the disappearing races of the earth, and that they are ‘‘ fast 
dying out,” as the phrase usually runs. This appears to be an 
error, for according to a communication on the subject in the 
Japan Weekly Aari, from Mr. Bachelor, during the past fifteen 
years there has been little, if any, diminution in their number, 
which he puts down, so far as the Island of Yezo is concerned, at 
from 1300 to 1600 souls, Actual detailed statistics respecting 
the numbers of the Ainos do not appear to be given in the 
Japanese censuses, but official statistics do exist for certain Aino 
settlements since 1871, which may be taken as an index. These 
show an increase of 129 persons in sixteen years, although, bya 
careful examination of the data, it appears that one village not 
included in the earlier was given in the later years. In 1871, 
there were 665 males, 639 females, and 260 huts; in 1886, the 
numbers were 691, 742, and 318 respectively. These figures, 
making every reasonable allowance, show at least that there is 
good ground for doubting whether the Ainos are dying out, in 
Yezo at least, as rapidly as it is the fashion to assume that they 
are, 





THe seventh annual meeting of the members of the Sanitary 
Assurance Association was held at their offices, 5 Argyll Place, 
Regent Street, on Monday. Prof. Roger Smith presided, and 
expressed his satisfaction at the continued prosperity of the 
Association, 


In the footnote in NATURE, December 15, 1887, p. 
second column, line 5 from foot, for Careton read Cureton. 


152, 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Boa (Boa constrictor) from South 
America, a Royal Python (Python regius), two West African 
Pythons (Python sebz) from West Africa, an Indian Python 
(Python molurus) from India, presented by Mr. Leopold Field ; 
a Griffith’s Fox (Cans griffitht) from Persia, two Cockateels 
(Calopsitta nooe-hollandie) from Australia, deposited ; a Pluto 
Monkey (Cercopithecus pluto) from West Africa, an Antarctic 
Skua (Stercorarius antarcticus) fiom the Antarctic Seas, received 

“| in exchange. 
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OUR ASTRONOMICAL COLUMN. 


MELBOURNE OBSERVATORY.—The Annual Report of this 
Observatory, dated August 14, 1887, states that the buildings 
and equipment of the Observatory were in good condition with 
the exception of the mirrors of the great Cassegrain reflector, 
which had become so dull as materially to interfere with the 
observation of the fainter nebulæ. It was proposed to substitute 
mirror A, the less tarnished of the two, for mirror B, now m the 
telescope, and either to have B repolished on the tor to send 
it to Dublin to be re-polished under the care of Sir H. Grubb. 
The new transit circle was in excellent oder, and 2487 right 
ascensions and 1301 polar djstances had been observed dunng the 
year, Eighty-seven southern nebule had been examined with 
the great reflector, and four searched for, but not found. The 
use of the photo-heliograph, which had been altered in July 
1886, so as to take pictures on a scale of 8 inches to the solar 
diameter, had been much interfered with by bad weather, and 
only 121 photographs had been secured. The principal fresh 
work proposed for the Observatory was the co-operation in the 

hotographic survey of the heavens ; the Victorian Government 

ving consented to the Observatory joining in that undertaking, 

and having placed £1000 on the estimates of the current year 
towards the necessary expenditure. 


THE AMERICAN NAUTICAL ALMANAC OFFICE.—The Re- 
port of Prof, Newcomb, Superintendent of the Office, for the 
ear ending 1887 June 30 has recently appeared. From this we 
earn that the printing of the several Nautical Almanacs published 
by the Office fell a little mto arrear in 1887, the printing of the 
American Ephemeris for 1890, which should, according to custom, 
have appeared in June, not being quite ready in October. The 
computations for the following years were in their usual state of 
forwardness. The principal part of the Report deals with the 
new tables of the planets on which Prof. Newcomb and his 
assistants are engaged. The work 1s divided into four sections— 
viz. : (I.) The computation of the general perturbations of the 
planets, the work now in hand relating to those of the four inner 
planets ; on twelve of the fourteen pairs of planets which come 
into play in this part of the undertaking, the work has already 
been campleted. The incomplete perturbations are those of 
Venus and Mars by Jupiter, (II.) The re-reduction of the older 
observations, and discussion of the later ones, with a view of 
reducing them all to a uniform system. In this section Maske- 
lyne’s Greenwich observations from 1765 to 1811, and Bradley’s, 
1750 to 1762, have been already reduced, the latter by Dr. 
Auwers. Airy’s Greenwich observations, the Paris observations 
from 1800 as reduced by Leverrier, and Bessel’s Konigsberg 
observations, will need no discussion except that necessary to 
reduce them to the adopted standard system, The re-reduction 
of Piazzi’s Palermo observations, 1791-1813, is in hand, but it is 
not yet decided as to whether Taylor’s Madras observations should 
be included. (ILI.) The computation of tabular places of the 

Janets from Leverrier’s tables up to the year 1864—the most 
aborius and difficult part of the work—is in a fairly advanced 
state. (IV.) The final discussion ofthe results. Prof. Newcomb 
estimates that the equations of condition for correcting the 
elements of the four inner planets will be ready for solution 
towards the end of 1889, but they will involve extended dis- 
cussion and comparison in order to get the results in the final 
form for publication. Of the work on the four outer planets, 
Uranus and Neptune are yet untouched; but Mr. Hill’s new 
theory of Jupiter and Saturn is in the bands of the printer, and 
Mr. Hill is now engaged in the construction of the tables and 
ephemerides for y correcting their elements. In connection 
with the lunar theory, the principal work on hand is the com- 
parison of Hansen’s tables with observed occultations smce 
1750. Another branch of the planetary work is the determina- 
tion of the mass of Jupiter from the motions of Polyhymnia : 
the perturbations of the planet have been computed from its 
discovery in 1850 to October 1888, and the work awaits the 


observations during the approaching opposition to be brought to 
a final discussion. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 FEBRUARY 19-25. 
(FOR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 














At Greenwich on February 19 

San rises, 7h. 9m.; souths, 12h. 14m. 6'2s. ; sets, 17h. 19m. z 
right asc. on meridian, 22h. 9'7m.; dech 11° 27 $, 
Sidereal Time at Sunset, 3h. 15m. 

Moon (at First Quarter February 20, 2h.) rises, roh. 25m. ; 
souths, 17h. 46m. ; sets, rh. 18m. * : right asc. on meridian, 
3h. 42°8m., ; decl, 14° 34’ N. 

Right ase, and dechnation 


Planet. Rises: Sonha Seis: ` on meridian 
m m PE ma E mm 4 
Mercury.. 7 29...1317..19 5... 23133. 3 7S. 
Venus... 5 39... 949... 13 59 . 19 44°5 ... 20 4658. 
Mars ..., 22 3B. 357 9 16... I3 517 a. 8 438. 
Jupiter... 2 3. 617... 1031... 16 tar... 20 128, 
Saturn. 14 20 ... 22 16 6 12*.. 8 13'4 . 20 29N. 
Uranus.. 21 36* 3 9 8 42...13 33... 6 OS. 
Neptune.. 10 5 .. 17 45 1 25*.. 3 47 17 56 N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning 
Occultations of Stars by the Moon (visible at Greenwich). 


Co: ding 
angles from ver- 


Feb Star Mag. Disap. Reap tex to right for 
inverted mage. 
hom. h. m. o o 
20 .. Aldebaran I .. 15 56 nearapproach 346 — 
21 ... 119 Tauri... 54 19 to near approach 7 — 
24... d’ Cancn . 21 30 . 22 28 .., IIZ 226 
Feb h 
23 I Mercury stationary. 
24 20 Satum in conjunction with and 1° 22’ north 
of the Moon. 
Variable Stars. 
Star. RA Decl. 
ho om oe h m 
U Cephei o 524... 81 16 N. ... Feb. 19, 19 38 m 
» 24,19 17 ™ 
R Arietis 2 98 24 32N... , 22, At 
R Tauri 4 22'2 9 55 N 9 21, M 
R Leporis ... .. 4 54'5 14 59S Sin 23; M 
R Canis Majoris . 7 14°5 ..16 12S s» 2, 2026m 
s» 22,23 42 07 
3 Libræ 14 55'0 8 4S... p 22, 158 m 
U Corone ... 15 13°6..32 3N... 4, 20, 20 51 7 
U Ophiuchi .. 17 10°9 1 20N.... 5, 19, 3 2m% 
and at intervals of 20 8 
X Sagittarii... 17 40°5 .. 27 47 S. ... Feb. 19, 2 oM 
W Sagittarii 17 579 .. 29 35 S. ... 5) 19, 4 Of 
Z Sagittarii .. 18 148... 18 55S. 0. 4, 25, 1 OM 
B Lyre... 18 460... 33 I4N.... p 240 oM 
S Sagittarii 19 12°9...19 148. n. n 24, it 
3 Cepher 22 25°0...57 SIN.. 4, 20, 2 OM 
» 23,20 OM 
M signifies maximum ; st minimum. 
Meteor-Showers. 
R.A. Decl. 
Near 8 Tri in. 4. 90 35 N. .. February 24. 
From Canes Venatici .. 181 34 N. .. February 20. 
Near 3 Serpentis... .. 234 u N. .., Swift; streaks. 
» x Herculis... .. 262 36 N. .. Feb. 20. Swift. 


GEOGRAPHICAL NOTES. 


AT Monday’s meeting of the Royal Geographical Society, the 
paper read was by Mr. Randle F. Holme, on Labrador, which 
e visited in July-October of last year. Mr. Holme succeeded 
in penetrating into the heart of Southern Labrador, as far as 
Lake Waminikapou, and not far from the Grand Falls, which 
Mr. Holme believes will turn out to be the greatest falls in the 
world ; but, as General Strachey pointed out in the discussion, Mr. 
Holme’s conception of the height is probably exaggerated. Mr. 
Holme went from Newfoundland to Bonne Espérance on the south- 
east coast of Labrador, and sailing northwards touched at several 
pomts, proceeding up Hamilton Inlet and the Grand River, to the 
point mentioned above. Mr. Holme found many difficulties in 
the way, and much of the country he visited was virtually 
unexplored. With regard to the height of the Grand Falls, Mr. 
Holme states that the cenhe of Tabrador, as is generally known, is 
a vast tableland, the limits of which are clearly defined, though 
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of course the country intervening between this limit and the 
coast always consists, more or less, ofa slope. Roughly speak- 
ing, 1t may be said that ın the south and north there is a more 
or less gradual slope from the height of land to the coast, while 
in the south-east the descent is sudden, and almost immediately 
after leaving the tableland there is reached a level which is but 
little above that of the sea. In the north-east portion the edge 
of the tableland approaches nearest to the coast, while it trends 
considerably to the west in the rear of Hamilton Inlet. The 
most fertile part of the country is that which lies between the 
tableland a the sterile belt on the coast, though the height of 
land itself is by no means a desert, On the height of land there 
is found a succession of great lakes gomet together by broad 
placid streama. When the stieams of water reach the edge of 
the tableland, they of comse commence a wild career dowa 
towards the sea. In: the case of the Grand River this rapid 
descent commences with the Grand Falls, and almost the whole 
of the great drop to the sea-level is effected in the one waterfall, 
The elevation of the Labrador tableland is given by Prof. IImd 
as 2240 feet. From this height the Moisie and Cold Water 
Rivers descend to the sea by means of a considerable number of 
falls. But in the Grand River below Lake Waminikapou there 
is only one fall, viz. that which occurs 25 miles from the nver- 
mouth. This fall is 70 feet, Itis true that the whole of the 
river from Lake Wamunikapou to the First Falls is rapid, but 
there is no place where there is any considerable drop, and 
indeed no place where it is necessary to take the boat out of the 
water. Now the lake first above the Grand Falls ıs on the 
height of land. In the channels joining the various lakes above 
the falls there are no rapids and there is scarcely any stream. 
It therefore follows, assuming the elevation of the tableland on 
the east to be approximate to that on the south, that in the 30 
miles beginning with the Giand Falls and ending with Lake 
Waminikapou, there is a drop of about 2000 feet. Some of this 


drop ıs probably effected by the rapids immediately below the ' 


falls, but the greater part 1s no doubt made by the fall itself. 
The river is said by Maclean to be 500 yaids broad above the 
falls, contracting to 50 yards at the falls themselves. The 


interior of the country Mr. Holme found was richly wooded, and ' 


the climate mild, though the plague of flies and mosquitoes was 
almost ‘intolerable, The few Indians who inhabit Labrador 
belong mostly to the Ciee nation, and according to Mr. Holme 
are probably perfectly unmixed with either whites or Eskimo. 
As an icultural or pastoial country Mr. Holme thinks 
Labrador has no future, though something may be made of its 
iron, of the existence of which strong indications exist. Mr, 
Holme’s observations have enabled us greatly to improve our 
maps of Labrador, and the photographs he brought home give 
an excellent idea of the general character of the country, 





OUR ELECTRICAL COLUMN. 


Some very interesting and remarkable trials of the trans- 
mission of energy were recently made between Kriegstetten and 
Solothurn in Switzerland, by Prof. H. F, Weber and others, 
when it was found that 30 horse-power put in at the first place 
delivered 23 horse-power at the other, 8 kilometres away— 
showing an efficiency of 75 cent. The current, 1r amperes, 
driven under an E.M.F. of 2000 volts, showed absolutely no 
loss whatever, owing to the use of Johnson and Phulips’ “oq ” 
insulators. This mode of insulation proved absolutely perfect. 


THE distribution of electricity for lighting purposes by means | 


of secondary generators, is now being discussed at the Society 
of Electrical Engineers. This mode of working seems to have 
solved the question of the economical erection of conductors. 
Alternate currents of high tension in the main conductors allow 
wires of small diameter to be used, and a special form of induc- 
tion coil transforms these cmrents of high tension, 2000 volts, 


to currents of low tension, 100 volts and under, for use in ' 


private houses. The system, due to Messrs. Gaulard and Gibbs, 
is in use at the Grosvenor Gallery installation, as well as at 
Eastbourne and Brighton, and is probably going to be largely 
used. Mr, Kapp’s paper “On Alternate Current Transformers, 
with Special Reference to the Best Proportion between Iron and 
Copper,” will lead to an interesting discussion. All mduction 


coils, when used as transformers, are simply a magnetic circuit : 


or closed iron core interlaced with an electric circuit or a closed 
copper core, and constructed so that the electric circuit shall 
embrace as many as possible of the lines of force of the mag- 
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netic clicuit. Mr. Kapp divides transformers into two classes 
—one in which the copper coils are spread over the surface of 
the iron core as in a Gramme armature, and the other in 
which the iron core is spread over the surface of the copper 
cou. The former he calls ‘‘ core transformers,” and the latter 
‘shell transformers.” He advocates working transformers at 
low inductions—that is, far below the point of saturation of iron 
—because it increases the plant-efficiency, reduces the heat or 
energy lost in the iron core through hysteresis, and prevents the 
production of sound. The plant-efficiency of transformers 
sometimes reaches as high as 99 per cent., and they are perfectly 
self-regulating, There ıs very little choice between core- and 
shell-transformers, but the former haye the advantage. Economy 
in construction and facility in mannfacture and repair seem to 
be principal points of advantage to reach. It is amusing to find 
how, now that the system has proved to be practical, every man 
is devising his own transformer, and labouring to show that 
Gaulard and Gibbs were not the inventors of the system, and 
that their transformers are not the best. 


ProF. Ewrne’s discovery of hysteresis in iron has been 
shown, both hy Kapp and Ferran, to play a very significant 
figure in the efhciency of transformers. 


GUGLIELMO, of Turn, has shown that no loss of electricity 
takes place through moist air surrounding an aerial wire unless 
the E.M.F. exceeds 600 volts, after which the leakage increases 
with the E.M.F. and the saturation of the air. 


In Boston an electric lamp has recently been used to search 
for a body drowned in the haibour. The U.S steamship 
Albatross is furnished with a full complement of lamps for 
fishing. The glow-lamp is encased in a wire netting, which 
acts as a trap. The fish, being ‘attiacted by the light, swarm 
. into the net, which is then closed and pulled ın. 


THE new number just issued (No. 201) of the Proceedings of 
the Royal Society contains the following electrical papers : 
“On the Photometry of the Glow-lamp,” by Captain Abney 
| and General Festing; “On the Development of Feeble Cur- 

rents,” by Dr. Alder Wright and Mr. C. Thompson ; and ‘On 
the Heating-Effects of Electric Currents,” by Mr. Preece. 





MAKING GLASS SPECULA BY HAND? 


"THE author of this paper gives a very interesting account 
| of the construction of glass specula, discusses the actual 
difference in form between a sheriet and a parabolic mirror, and 
| gives an account of some experiments to determine the thickness 
i of the silver film. In making the specula Mr, Madsen used 
; glass for the grinding tool in place of. metal, as he considered 
that the coefficient of expansion of iron and glass being different, 
greater truth would be obtained by the use of the same materal 
j for the tool, thus following the practice of Foucault and of the 
į; French opticians of the present day. When a true spherical 
| surface was thus obtained the polish was given by rouge on pitch 
i with a tool the same size as the mirror, and the correction of 
the sphetical curve was obtained by a very ingenious plan of 
graduating the pohsher in such a way that the greatest action 
| would be on the required part of the mirror, the arrangement 
of the squares of pitch being such as to prevent the occurrence 
| of rings of unequal polish. In this Mr. Madsen seems to have 
| been most successful. 

In working, the mirror was uppermost, and this is a very 
important point im many respects. There is no doubt that in 
| Working this way the mirror is in the condition of least strain, 
and if it were possible this plan should always be followed, but 
it is absolutely impossible to do this with a mirror much larger 
than the size he worked, which might almost be taken as the 
limiting size of mirror possible with this method of working, 
Short, Mudge. Herschel, and all the early workers used this 
plan in making their comparatively small murrors, but since, 
with larger sizes, the mirrors have been worked face upwards as 
the only po sible way, and it 1s to be regretted that this plan 

was not followed. 
| In discussing the actual amount of the glass to be abiaded to 

obtain the conection, the author finds that for telescopes where 
1 the focal length exceeds twentytimes their diameter this amount 1s 
2 Notes on ie Pr cess of pohshing and figuring 18-inch Glass Specula 

Hand, aul Experiments with Flat Surfaces,’ by H, F. Madsen 
oural ani Pro:selags of the Royal Society of New South Wales, 
* vol, ax., 1886 pp 79 91) 
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so small that it can be neglected, and that a spherical form is as 
good if not better than any other ; and there 1s no doubt, for tele- 
scopes of about this ratio, Sir John Herschel is quite right when 
he makes the statement in The Telescope,” p. 81, “‘thatis a good 
form that gives a good image; and that the geometrical distinc- 
tions between the parabola, sphere, and hyperbola, tecome 
mere theoretical abstractions in the figuring and polishing of 
specula,” But in the case where the aperture of the mirror is 
about one-sixth of the focal length the distinction betwen the 
sphereand the parabola does exist and becomes a large quaniny, 
which only the Foucault method of working allows to be dealt 
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with properly. In enumerating the different plans used by opti- ; 


cians in getting the parabolic curve, the author is in eror in 
stating that Lassell adopted"the method of local polishing, as he 
always used a luge tool, and got the figure by alterations of 
the stioke, J’oucault was the inventor of the system of local 
polishing, and this was afterwaids used by Diaper, who finally 
rested on that as the best method of working. 

The author considers that when the focal length exceeds 40 feet 
even with a theoretically perfect mirror the slightest touch or 
variation in temperature will be sufficient to destroy good 
definition with high powers, irrespective of the disturbing effects 
of the atmosphere, and he comes to the remarkable conclusion 
that ‘by decreasing the focal length the rays cross at a less 
acute angle, and small variations in the reflecting surface have 
not so detrimental an effect”——-a statement that 1s entirely 
unsupported, 

No actual tests of the work that the 18-mnch mirrors will do are 

iven, The experiments on the thickness of silvcr-on-glass 

ms are interesting, as are also those on the effect of pressare 
or heat m alteri 
plane suifaces almost in contact. Ur. Draper, by actually 
weighing the amount of silver deposited on a large surface, came 
to the conclusion that it was about 1,200,000 of an inch thick; 
and the author, by compaiing its thickness with the length of a 
wave of light, comes to about the same conclusion, and consider~ 
that by oidinary care in polishing no optical change will be 
produced in the reflecting surface by the film of silver 
deposited upon it. 

The roads to success in making the mirrors of a reflecting 
telescope are many and various. Almost every maker m this 
fascinating pusut had his own that gave to him best results. 
This was more particularly the case before Foucault published 
his most adinirabig memoir on the consuuction of silver-on-glass 
telescopes, In this memoir Foucault describes his method of local 
polishing, and the tests that can be applied to the concave surface, 
and a method of obtaining the tue parabolic surface with 
absolute certainty, bringing the art of specula-making at once to 
a system of working by mensurements in place of the old 
empnical pieces that had up to that time been in use; and 
everyone now uses Foucault’s method of festing concave surfaces, 
and nearly everyone his plan of figur.ng by local polishing. 
Mr. Madsen gives a very interesting account of the road he took, 
an account that would have been much more valuable if the 
details of the processes used in making both the concave and 
the flat mirrors had been fully given, as it is now more in 
the improvements 1n these details that gain 1s to be looked 
for than in any of the main lines already known. 

eA, AINSLIE COMMON, 





SOCIETIES AND ACADEMIES, 
LONDON. 


Royal Society, Feln 
Oxyhydrogen Flame,” 
Dewar. 

Tn a former communication the authors described simultaneously 
with Dr. ITuggins the strongest portion of the spectrum of water ; 
subsequently they decribed a second less strong but more 1e- 
frangible section of the same spectrum. M. Deslandres has 
noticed a third still more refrangible section. The authors now 
find that the spectrum extends, with diminishmg mtensity, mto 
the visible region on the one hand, and far into the ultra-violet 
on the other. These faint parts of the trum they have 
photographed, using the dispersion of a single calcite prism and 
a lengthened exposure ; and in the present communication they 
give a map of the whole extent observed, and a list of wave- 
lengths of upwards of 780 lines. 


wary 2,—‘'On the Spectrum of the 
By Profs. G. D. Liveing and J. 


the colours or colour bands seen between two | 





\ paradoxus,” 
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The spectrum exhibits the appearance of a series of rhythmical 
groups more or less overlapping one another, and the arrange- 
ment of the lines in these groups is shown to follow, ın many 
cases, the law that the distances between the lines, as measured in 
wave-lengths, me m an arithmetic progression. M., Deslandres 
had previously announced that the succession of lines in several 
spectra, as well as in the tellure groups A, B and a of the solar 
spectrum, follow this law when their distances are measured in 
reciprocals of wave-length:, and he has stated that the groups 
A, B and a have counterparts in the spectrum of water. 
The author find a striking resemblance between those groups 
and certain parts of the water spectimm, but no exact corre- 
spondence. 

Dr, Grunwald, of Prague, predicted on theoretical grounds 
that certain lines would appear in the spectrum of water, and 
the authors have found a considerable number of Lines which tally 
closely with Di, Grinwald’s predictions, some of them, in the 
extremities of the spectrum, being the strongest lines observed 
in those regions. 


Febuary 9.—‘' True Teeth in the Young Ornithorhynchus 
By Edward B, Poulton, M.A., F.L.S., of Keble 
and Jesus Colleges, Oxford. Communicated by W. K. Parker, 
E.R.S. 

This paper was a preliminary account of typical mammalian 
teeth developing beneath the site of the horny plates, which sub- 
serye mastication in the adult animal. In the upper jaw there 
are three teeth on each side: in the lower jaw two teeth, corre- 
sponling to the two posterior teeth of the upper jaw, were proved 
to cust, but the anterior one may be also present, for the jaws ex- 
amined were not complete. The acimal :n which the teeth were 
found was about 8°3 decimetres long in the curled up attitude in 
which it had been received, and the larger hairs had alone ap- 
peared above the skin. 

The anterior tooth of the upper jaw was long, narrow, and 
simple, as compared with the others ; it was very fully developed, 
containing completely formed dentine and enamel, and its apex 
was nearly in contact with the lowe: surface of the oral epi- 
thehum. All the other teeth were broad and large, those of 
the upper jaw possessing two chief cusps on the inner side of 
the ciown, and three or four small cusps on the outer side, while 
this arrangement was reversed in the lower jaw. Dentine was 
only formed upon the large cusps, and was not present upon all 
of these. The histological details and the manner of develop- 
ment appear to be precisely as in the higher Mammalia, a fact 
which strongly supports the identification of teeth with the 
placoid scales of Elasmobranchs. If teeth aie so extremely 
ancient, then we should expect them to be unmodified in the 
ancestral Mammalia, although the other more recently special- 
ized characteis in the higher mammals are found in a more 
pumitive condition in the former, 

The teeth were found in some sections of the skull prepared 
for Di. Pather by his son, Prof. W. Newton Parker. These 
sections, which had not been examined by Dr. Parker, were 
lent to the author, and Dr. Parker most generously encouraged 
the publication of the discovery, and assisted the investization 
with other material. 


Mathematical Society, February 9.—Sir J. Cockle, F.R.S , 
President, in the chau.—Messrs. i E. H. Love and G. G. 
Morrice were admitted into the Society.—The following com- 
munications were made :— Further remarks on the theory of dis- 
tributions, by Capt. Macmahon, R.A.—The free and forced 
vibrations of an elastic spherical shell containing a given mass 
of liquid, by A, E. H. Love.—On the volume generated by a 
conmrusney of lines, by R, A. Roberts.—Isoscelians, by R. 
Tucker 


EDINBURGH. 


Royal Society, January 16.—Prof. Chrystal, Vice-President, 
in the chnair.—-Obituary notices of some former Vice-Presidents 
of the Society were read.—Prof. Tait communicated a paper b 
Prof. A. Macfarlane, on a problem in relatonshi ans r, W. 
Peddie read a paper on transition-resistance and polarization at 
platinum surfaces, He showed that transition-resistance in- 
creases greatly while polarization is proceeding. The ratio of 
the final to the imtial resistance is in some cases as 2 to I, 
when the electromotive force of polanzation is equal to that of 
a Daniell cell. From his results ing the time-rate of in- 
crease of polarization he deduced (to~%} cm. as the value of 
the distance between the platinum and the layer of gas 
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condensed upon it.—Mr. Peddie also read a note showing 
that the phenomenon of ‘‘electric-absorption’’ must be 
exhibited if a dielectric has a film of gas condensed on 
its surface.—Prof, Tait communicated a paper by Mr. Albert 
Campbell on the change in the thermo-electric properties 
of tin at its melting-point. While the tin 1s solid its line on 
the thermo-electric diagram is inclined upwards, Liquefaction 
occurs before the line reaches that of iron. At this point the 
direction of the line changes and becomes nearly identical with 
that of iron. Thus the “specific heat of electricity ” in tin 
changes sign at the melting-pomt. This shows that the loosening 
of molecular attraction, which occurs at the melting-point, pro- 
duces the same effect in tin as is produced in 1ron, while still 
solid, at the higher of the two temperatures at which its magnetic 
and other properties suddenly alter.—Prof. Tait read a paper on 
the thermo-electric properties of Signor Battelli’s iron ; and 
showed from Mr. Omond’s Ben Nevis observationt that ice- 
crystals may, in the greater number of cases, have at least a 
share in the production of the observed phenomena. 


PARIS. 


Academy of Sciences, Februaiy 6.—M. Janssen in the 
chair,.—Second note on the law of probabilities as apphed to 
target-finng, by M. J. Bertrand. The paper deals specially with 
the objections urged by General Putz in the Revue d Artillerte 
against the principle admitted by Poisson, and against the law of 
probability now generally adopted in schools of gunnery. 
Reference was also made by General Menabrea to the important 
researches of M. Siacci in this field of inquiry. — Remarks in 
reply to an objection raised by M. Khandrikoff to the theory of 
solar spots and protuberances, by M. H. Faye. During his 
observation of the recent lunar eclipse Prof, Khandrikoff noted 
some protuherances, the presence of which in the absence of 
spots for some days before the eclipse seemed to militate against 
M. Faye’s well-known theory. To this objection M. Faye replied 
at some length, pointing out that 1t 1s partly based on a misunder- 
standing of the true character and bearing of his views.--On 
perfect numbers, by Prof. Sylvester. Recently M. Servais 
stated that a perfect number (if such exist) containing only three 
distinct prime factors 1s necessarily divisible by 3 and 5. It 
is here shown that no such number exists, the line of argument 
employed at the same time demonstrating the theorem that there 
exists no perfect number containing less than six distinct prime 
factors.— Observations made at the Observatory of Algiers 
during the total lunar eclipse of January 28, by M. Ch. Trépied, 
These observations comprise, among other matters, a study of 
the colours assumed by the lunar disk ; a spectroscopic examina- 
tion of the eclipsed portion of the disk ; and the occultations of 
the stars contamed in the list prepared by the Observatory of 
Pulkowa for the purpose of obtaining an exact determination of 
the apparent diameter of the moon. Communications were also 
received from the Observatories of Bordeaux and Nice on various 
phases of the same occurrence. -—Ephemeris of the planet 252 for 
the opposition of the year 1888, by M. Charlois, The true 
positions, right ascension and declination, are given for the 
period from March 5 to March 19. At opposition (March 12) 
the magnitude will be 13'4.—-Note on permanent deformations 
and thermodynamics, by M. Marcel Brillouin. Two propositions 
are established : (1) that for most elastics solids there exists no 
finite relation between the temperature ¢, the mechanic variable 
X, and the geometric variable x ; (2) that for most solid bodies 
there exists a linear equation with total differentials between /, 
X, and x: or, more correctly, there exist as many equations of 
this class as there are independent geometric vanables, In a 
future communication the theoretic results of this study will be 
announced.—Influence of diet m determining the fixation and 
elimination of carbon in man, by MM. Hanriot and Ch, Richet, 
The results are tabulated of mixed nitrogenous, fat, and feculent 
diets, including beef, bread, potatoes, butter, cheese, sugar, wine, 
and coffee, continued for a period of fifteen days.---On the 

yesence of striated muscles im mollusks, by M. Raphael 

Janchard. M. Hermann Fol’s recent statement that true 
transversal striation of the muscular fibre is found in no mollusk, 
is shown to be erroneous and based on defective observation of 
these organisms, in some of which truc transversal stration cer- 
tainly occurs.—On the endomorphic modifications of the gianu- 
huc systems in Morbihan, Buittany, by M, Charles Barrois, This 
paper is devoted to a careful study of the remarkable endo- 
morphic modifications and mechanical transformations of the 
Guéméné, Saint-Jean Brevelay, and Grandchamp granulitic 


formations, which traverse the Department of Morbihan in its 
entire length, and the typical constituents of which are: 
fe mrcon, apatite, black mica, oligoclase, orthose, and quartz ; 
2) orthose, microcline, quartz, tourmaline, and white mica.—On 
the Senoman and Danian systems of South-East Spain, by M. 
René Nicklés. Without attempting accurately to determine the 
respective limits of these formations, the author indicates the 
resence of extensive marine deposits ın the Devonian contain- 
ing fossiliferous limestones with several species of Hemipneustes 
associated with large banks of Hippunites and Pironea,—General 
Menabrea presented to the Academy the prospectus of a new 
edition of the works of Galudeo, n about twenty-five volumes, 
which is about to be issued at the nse of the Italian Govern- 
ment, and copies presented to all the’more important public libra- 
ries, —-The Administrative Commission of the Academy announces 
that it has decided to supply Corresponding Members with the 
Comptes rendus free of charge from January 1, 1888. Cor- 
respondents are requested to acknowledge receipt of the first 
number, and notify their change of address to Messis. Gauthrer- 
Villars et Fils, publishers, Pairis. 
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THURSDAY, FEBRUARY 23, 1888. 





PHYSICAL SCIENCE AND THE WOOLWICA 
EXAMINATIONS. 
INCE the appearance of our article of January 26 con- 
siderable interest has been manifested in this ques- 
tion, and during the past week important communications 
on the subject have come from the Secretary of State for 
War, and from the head master of Clifton College. We 
learn from Mr. Wilson’s letter to the Zmes that the 
new regulations are not only calculated to do harm by 
the discouragement of science, but that they are also 
retrograde in another very important particular. By 
increasing the range of the obligatory examination in 
mathematics, though they will not very greatly affect the 
selection of candidates, yet, in the case of very many of 
them, by compelling wider and less thorough study, they 
will damage the training in that subject. 

In answer to a question put by Mr. Howorth, in the 
House of Commons on February ‘15, the Secretary of 
State for War is reported to have said that the new 
regulations are intended to encourage those subjects 
which it 1s believed can be least easily crammed ; to give 
a preponderance to those subjects which are to the ma- 
jority of officers of greatest practical importance ; and that 
the new regulations are to be of permanent application. 

Are the regulations calculated to achieve these pur- 
poses? We think it can be shown very clearly that they 
are not. It is therefore with renewed hope that dis- 
cussion will lead to their amendment that we enter upon 
the following examination of them. 

(1) The new regulations are intended to encourage 
subjects which it is believed can be least easily crammed. 
Mr. Wilson, as we have already pointed out, has indicated 
that in the case of mathematics they will distinctly tend to 
encourage quantity at the expense of quality. With regard 
to science subjects, the examination statistics which 
we published in 1884 clearly proved that experimental 
science was not then chosen by candidates on account 
of susceptibility to cram, for it was at that time less 
frequently selected than any other subject by successful 
candidates. During the three or four years that pre- 
ceded 1884, a branch of experimental science was offered 
by only 22 per cent. of the successful. candidates ; 
since that date the numbers have risen, notwithstanding 
the increased thoroughness of some parts of the examina- 
tion; and in 1887 about 38 per cent. of the successful 
candidates offered a branch of experimental science. 
This development is noteworthy, and may be con- 
sidered to indicate an imcreased appreciation of the 
value of such work by teachers and students, since it 
has taken place in spite of the subject being rather a 
bad than a good one from the mark-winning point of 
view, and also during a period notable for improvement 
in’ some parts of the examination. Geography and 
geology, which may be, as some hold, more susceptible of 
cramming than chemistry and physics, show no cor- 
responding tendency, In 1887 this subject was taken up 
by a distinctly smaller proportion of successful candidates 
than in the years that preceded 1884 

There does not appear, then, to be any justification for 
treating science as a subject more casy to cram than 
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others that are more favourably treated. Had it been 
true that it is so, it would have been selected by a greater 
proportion of candidates formerly, and it would certainly 
have been discouraged by the nature of the examination 
during the last few years 

(2) Are the subjects selected those most calculated to 
be of practical importance to a majority of officers in the 
Engineers and Artillery? A flood of light is thrown 
upon this point by the course of instruction given to the 
cadets in the Royal Military Academy. 

During the first year of training at Woolwich, cadets will 
study in the compulsory courses the following subjects :— 


Mathematics, for which 3000 marks are given. 
Field Foutification, p 2000 n ” 
Military Topography, ” 2000 ” ” 
French or German, s 1020 ” ” 
Chemistry and Physics, 53 1000 n ” 
Model Diawing, ” 300 n ” 


Dwing the second year of training, the cadets are 
divided into two classes. Those who are selected for the 
Engineers will then study, in addition to purely profes- 
sional subjects — 


Mathematics, fot which 2000 marks are given. 


Chemistry and Physics, 1000 

Frechand Drawing, T 1000 
In the case of the Artillery cadets during their second 
year, chemistry and physics alone of the ten or eleven 
subjects examined in the entrance competition are con- 
sidered to be of sufficient practical importance to be 
retained. 

Thus it stands admitted by the military authorities, 
according to their own regulations for the education of 
cadets, that, of the subjects examined in the competition 
for Woolwich, experimental science stands next to mathe- 
matics as a subject of practical importance in the train- 
ing of officers for the scientific branches of the army. 

That very great weight should be given to mathematics 
and modern languages in the examinations for Woolwich 
cadetships is obviously proper ; but since it is admitted, by 
the courses of instruction in the Royal Military Academy, 
that capacity for and extensive training in expermmental 
science form part of the necessary equipment of an officer 
of Engineers or Artillery, a system of selection which in- 
cludes no means whatever of securing youths capable of 
such studies in the preliminary examination, and which 
places youths of scientific power at such considerable 
disadvantages in the competitive part of the examina- 
tion, plainly needs to be amended, in the interest both 
of the service and of the candidates. We do not doubt , 
that those who get into the Academy will be excellently 
taught there, but under these regulations many will be 
rejected who are eminently fitted to do well, in favour 
of others who are less gifted with the qualities that are 
admittedly most valuable. 

The Committee who framed these regulations has. 
we fear, forgotten that the Professors at Woolwich will 
not create a capacity for science work by the mere 
teaching of science to the successful cadets, and that 
the utmost they can do im the case of those whose 
talents are linguistic rather than scientific,! will be to 
compel them to acquire by hard, uncongenial labour 
the necessary mmimum of knowledge that is required 
in the subsequent examinations. It is abundantly ` 


* The enormous value to be given to moder languages is likely to 
result in many such winniog admi-sion to Woolwich in future 
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evident that the War Office Committee has made a 
serious mistake. The new regulations, so far as ex- 
perimenta] science is concerned, are needless as pre- 
cautions against cramming; they will not give due 
weight to the subjects which are, by their own showing, 
of most practical importance to officers; and they will 
influence most unfairly the selection of candidates by 
giving no chance for scientific power to tell in the results 
of the examinations. ° 

There is another side of this question which is of 
very great public importance, viz. the influence of these 
and other examimations on school work in general. 
Regulations such as those now in force at Sandhurst, 
and those about to come into operation at Woolwich, 
make it incieasingly difficult for science subjects to main- 
tain their proper place in schools where they are already 
adopted, and hinder their adoption elsewhere. Many of 
the ablest youths in our public schools enter as com- 
petitors in these and other examinations, and as they 
must offer the subjects that pay best, such regulations as 
those under discussion lower the general standard of 
schoo] work by constantly withdrawing from the 
science classes a large proportion of the best stu- 
dents. At present good work in science pays less well 
very often than mediocrity in other subjects. This, 
as was pointed out by Sir Lyon Playfair in his Pre- 
sidential Address to the British Associationin 1885, helps 
to arrest progress in science teaching. We do not, of 
course, claim that the interests of science in schools 
should be allowed to outweigh the manifest needs of the 
public services. But the fact that public examinations 
eaercise a potent influence, not only on the education of 
the candidates, but also on the general tendency of school 
work, throws gieat responsibility on those who con- 
trol them, and makes it our duty to urge that this 
influence shal! not be lost sight of, especially when, as 
im the case of Woolwich cadets, an aptitude for expen- 
mental science is admittedly a quality that will be of 
great, practical value in the professional work of the 
successful competitors. 


THE MOTHS OF INDIA. 


A Catalogue of the Moths of India. Compiled by E. C. 
Cotes, First Assistant to the Superintendent, Indian 
Museum, and Colonel C, Swinhoe, F.L.S., F.Z,S., &c. 
Pait I. Sphinges. Part II. Bombyces. (Calcutta: 
Printed by the Superintendent of Government Print- 
ing, 1887.) 

[T is not too much to say that the task of writing a 

catalogue of the moths of India is one which might 
appal an entomologist of far longer experience than 
either of the authors of this work. For when we consider 
that no general catalogue or revision of the Heterocera 
exists more recent than that of Guénée, that almost the 
whole of the types of the described species are in Eng- 
land, whilst both the authors of this book are in India, 
and that the number of Indian moths is so great that in 
the two first families alone upwards of 1600 species or 
supposed species are catalogued, it is evident that the 
difficulty of such a work is enormous; and as the authors 
are not known as lepidopterists of long standing, and 
are resident on opposite sides of India, no one would 
eapsct too much from the first attempt at what has long 








been very much wanted—namely, some wosk which would 
enable the rapidly-growing circle of working naturalists 
in India to know what has already been described and 
where the descriptions have appeared 

I think, therefore, that the cordial thanks of all will be 
given to Colonel Swinhoe and Mr. Cotes for their bold 
attempt to fill this blank, and that no one wilt be too 
critical as to how their task has been done when the 
great difficulties under which they labour are remembered. 
There is not a word of introduction to say to what extent 
either of the authors is responsible for the work, but I 
believe that Mr. Cotes is really the compiler, and that 
Colonel Swinhoe, whose collection is much richer than 
that of the Indian Museum in the species which occur in 
Western India, has added such additional species and 
notes as he possesses, 

The plan of the work is nothing more than a bare 
catalogue of names and references, with localities so far 
as known to the compilers or to the authors of these 
names ; and, as we see that in some genera almost all the 
species are unknown to either of the authors except from 
the descriptions or plates, it is evident that a large pro- 
portion of the names are names and nothing more. 

In the genus Syntomis, for instance, we find forty-two 
supposed species catalogued, of which fifteen are described 
by Moore, nine by Walker, and ten by Butler; of all 
these only eleven are in Colonel Swinhoe’s collection, and 
thirteen in that of the Indian Museum, and we do not 
find that a single attempt has been made to discover 
how many of these forty-two names represent distinct 
species. 

As long as authors continue to do as Messrs. Moore, 
Butler, and the late Mr. Walker have so freely done— 
namely, to describe anything they do not personally 
know, with little regard to what has already been 
described—it ıs evident that, when their views as to 
variation are also extremely narrow, a great many 
synonyms must result, and we think a httle genuine 
work would tend to show that of the forty-two supposed 
species of Syntomis not more than perhaps twenty really 
exist in nature. It is, however, quite as probable that 
while not more than twenty distinct species are described 
from India, at least twenty more remain undiscovered, 
for it is hardly possible for anyone who does not know 
India personally to understand how infinitesimal our 
knowledge of the moths is, except in some half-dozen 
localities hke Bombay, Calcutta, and Sikkim; and even 
in such places as these what we know is but little com- 
pared to what we do not know. Surely here ıs a field 
for study and amusement which must attract many who 
will, sooner or later, provide the materials and collect the 
knowledge necessary for a “ Catalogue raisonné” but 
the sooner a good example is set, by the careful and 
scientific description of the genera and species which are 
known, with due regard to distribution and variation, 
the more and better will be the work done. 

A book is projected by Mr. F. Moore, whose knowledge 
of Indian moths is certainly greater than that of all other 
entomologists combined ; but it is sincerely to be hoped 
that he will not adopt such a plan or style of work as 
his recently published “ Lepidoptera of Ceylon.” The 
bulk and cost of such a-work on the Lepidoptera of 
India would quite prevent its use by those most hkely 
to use ıt to advantage, and even if it was completed in 
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his lifetime the earher parts would be out of date before 
the last were published. 

What is wanted is something like Stainton’s “ Manual 
of British Lepidoptera,” together with a serial publica- 
tion which would give such a medium to entomologists ' 
for publishing their discoveries as Stray Feathers gave to 
Indian ornithologists. When such a journal has been 
going on for twenty years or so, it will be time to think 
of a Catalogue of the moths of India really worthy of 
the name. At present such an ambitious scheme as that 
proposed by Mr. Moore*seems to me only likely to stand 
in the way of something better hereafter. 

It is a great pity that no references are given in this 
Catalogue to the descriptions of the very numerous genera, 
so many of which are the creation of Mr. Moore. How 
many of them will eventually stand, time alone can show, 
but certainly many of them will merge in genera known 
in other parts of the world besides India. 

I think also that if the authorities for the localities given 
for the various species were stated, as has been done in the 
case of specimens in the Calcutta Museum, this would bea 
great addition to the Catalogue. It is quite as important to 
know who collected a particular species as to know in 
whose collection it exists; and many localities are given 
without any good authority. 

Another improvement in the form of the work would 
be an abbreviation of the references, in the same way as 
is done in Standinger’s “Catalogue of European Lepido- 
ptera”; a short bibliography of works cited, and their 
abbre viated citations, will take away any possibilty of 
doubt, and save innumerable repetitions of such 
references as 


“Walker, Cat. Lep. Het. B. M.,” 
Moore, Proc. Zoo]. Soc. Lond., 2 

“ Felder, Reise Novara Lep.,” 
“Butler, Il. Typ. Lep. Het. ’B. M.,” 


which might be reduced with advantage to 


“Walk, B.M.” 
“ Moore, PZ: S., 2 
“Feld, Nov.,” 
“ Butl, B.M? 

But riotenthetandiag the imperfections of this Cata- 
logue, its publication will be a real blessing to naturalists, 
if only by saving them an immense deal of the most 
tedious, troublesome, and unsatisfactory work—the hunt- 
ing up of descriptions and references. How far these are 
correct, I have not as yet been able to prove ; but the 
few omissions which I have discovered may easily be 
forgiven. H. J. ELWES. 





PROLEGOMENA TO THE STATISTICS OF 
THOUGHT. 

Die Welt in ihren Spiegelungen unter dem Wandel des 
Völkergedankens. Prolegomena su einer Gedanken. 
statistik. (“The Universe as reflected in the Move- 
ment of Thought among the Races of Mankind. Prole- 
gomena to the Statistics of Thought.”) By A. Bastian. 
One vol. in 8yo, with an Atlas or Ethnographical Pic- 
ture-book in oblong folio. (Berlin : E.S,Mittler, 1887.) 


R. BASTIAN’S idea ıs that the new science of 
ethnology supplies materials from which it 13 
possible to construct a system of psychology. on. the 











inductive methods of natural science. The inductive 
study of the material universe has given us our modern 
science, and with it modern materialism. But material- 
ism, says Dr, Bastan, is but a one-sided expression of 
the legitimate tendency of the age towards induction and 
natural science. It overlooks the fact that the world of 
ideas offers as legitimate a field for the application of 
scientific method as the world of material phenomena. 
Ethnology, which considers man not as an individual, 
but in his social aspects, teaches us that the universe 
of thought also obeys laws, and can be studied by the 
genetic method. And therefore Dr. Bastian desires to 
see the statistics of thought put together in a way that 
will exhibit the whole range of ideas about the univeise 
and its contents which have been prevalent among the 
various races of men. These statistics will form the basis 
for a psychology constructed on inductive principles. 

The description of a science which has still to be 
created must necessarily be vague and hazy, and in 
the present case the vagueness is increased by the fact 
that Dr. Bastian wiites in a very involved and enigmatic 
style, so that his meaning cannot be read, but must be 
divined. But so far as we have been able to follow him 
we gather that in his “ Prolegomena to the Statistics of 
Thought” he designs something different from what is 
given in ordinary Prolegomena, and that the volume 
should rather be called a provisional collection of 
materials for the comparative study of the ideas enter- 
tained by different races, or in different stages of culture, 
as to the universe and the leading matters of human 
interest thatit contains. Tt would seem that Dr. Bastin, 
whose great range of knowlege in matters ethnological 
is well known, and who is also a voracious and somewhat 
undiscriminating reader of books on all possible subjects 
connected with the history of human thought, has accu- 
mulated huge commonplace-books to lustrate his 
favourite project. The small-type sections which make 
up a large part of the volume are simply chunks from 
these note-books, to all appearance entirely undigesied. 
Commonplace-books have always a tendency to become 
chaotic, especially in the hands of a man who reads so 
widely and miscellaneously as Dr. Bastian has done; 
but we have never seen anything quite so formless 
as these pqges. In themselves many of the. extracts 
given are interesting or curious, but the disorder in 
which they stand 1s simply bewildering. Moreover, 
there are no exact references to chapter and verse ot 
the authors quoted, and verbal excerpts stand side by 
side with brief jottings and condensed indications such 
asaman may make for his own use, but which are so 
many enigmas to the reader. There has evidently been 
no verification and no revision of the notes originally 
made by the author for himself, and many of them, there- 
fore, are not only obscure, but not quite accurate; while 
others were not worth printing at all. The last remark 
is specially applicable to a vast number of quotations 
from ancient and modern metaphysicians, into whom 
Dr. Bastian has evidently dipped at hazard, without 
having any clear conception of the history of philosophy 
asa whole. On half a page we find Proclus, Anaxim- 
ander, Philolaus, Aristotle, the Pythagoreans, F. A 
Muller, Spencer, Schelling, Samuel ben Gebirol, and 
Anaxagoras. Who can hope to be instructed by-such a 
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jumble? The large-type sections that connect these 
masses of confused notes are still more perplexing. 
Here, also, the commonplace-book predominates, but the 
‘extracts are worked up into some semblance of a con- 
tinuous exposition. It is very seldom, however, that one 
can read a page on end without losing the thread. The 
reason soon becomes obvious. What is offered as a 
book is really nothing more than a transcript of rough 
jottings, in which Dr. Bastian had from time to time 
` recorded his ideas in a form just sufficient to preserve a 
record for his own use. The sentences are often not 
even grammatical, and in brief the volume is only the 
roughest of rough note-books printed without revision. 
In spite, therefore, of the enormous labour and learning 
which it attests, the whole must be pronounced a failure, 
for the elementary reason that it is not a book. We 
trust that the publication may be useful to the author in 
helping him to get his superabundant material better 
under control, and so to produce hereafter something 
that is a book and can be read. 

The ethnological picture-book is designed for young 
people, and its illustrations of cosmogonic and cosmo- 
graphic ideas, of various conceptions of the future life 
and so forth, are well calculated to excite their curiosity 


and stimulate their interest in such things. 
TEN 





OUR BOOK SHELF. 


Experimental Chemistry i" Funior Students. By J- 
merson Reynolds, M D., F.R.S. Part IV. Organic 
rere (London: Longmans, Green, and Co., 
1887. 
THIS volume on organic completes the author’s course of 
experimental chemistry. atever may be the opinions 
on the three previous volumes, there is no doubt this is 
the most rational attempt to treat organic chemistry 
epg ated a thing for students actually to do—that 
asas yet appeared. There is scarcely an experiment 
in the book that a student will be unable to do from the 
description given, and the order in which they are taken 
and general arrangement is the natural order of synthesis, 
proceeding from the less complex and easy to the most 
complex and least known. 
e author begins with destructive distillation, and the 
production of alcohols, their salts, &c. The fourth chapter 


deals with metallic compounds or organo-metallic bodies. | 


In the description of the manufacture of zinc ethide the 
method of making from zinc, C,HsI, and iodine might 
have been given, as the action is much quicker than with 
the Cu—Zn couple and the yield greater. The current of 
CO, can also be distensed with advantageously. Two 
experiments here we must take exception to as being rather 
dangerous for beginners—sealing up sodium with zinc 
ethide, and in Experiment 691 making mercuric ethide 
as a sort of starting-point material. The author cautions 
against inhaling the vapour of this substance, as it is 
A Can to be poisonous.” We thought it was quite 
settled that it is about the most dangerous substance one 
has to deal with ; and we certainly do not agree with the 
author that the method of employing mercuric ethide for 
making zinc ethide is the easiest of all methods for making 
the last-named substance. 

‘In the remainder of the little book there is nothing 
either in arrangement or process to which objection can 
be taken, and undoubtedly it should be most useful to 
students attending a course of organic lectures, As a rule 
English students stop off with organic before they have 


really made its acquaintance; very few indeed continue ! 
its study long enough for it to be of any use to them, ' 
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Most of the works in England where “ organic 
chemistry” is the rule are obliged to obtain the services 
of German chemists ; the English student’s acquaintance 
with the subject generally stopping at the knowledge that 
there are such things as hydrocarbons, or “ hydrocarbides,” 
as the author of this book calls them. 

Perhaps when such practical instruction is given in our 
schools as the course outlined by this book, we may begin 
to produce students who can go into “a works” and be 
trusted not only to follow a process but to originate new 
ones. R H. 


The Farmers Friends and Foes. By Theodore Wood, 
F.E.S. (London: Swan Sonnenschein, Lowrey, and 
Co., 1888.) 

THIS is a well-meant and well-put-together little volume, 

giving an account of the life-history of most of the 

animals which, for good or for evil, come across the path 
of the British agriculturist. Throughout, the attempt is 
made to prove that, when it is necessary for the saving of 

a crop to destroy any animal, it is far better to trust to 

Nature, as being more competent, than to man; but then 

this seems to beg the whole question, as it presumes that 

man has not already very much interfered with Natwe’s 
regulations. 

The volume is, in part, the result of personal investiga- 
tion, but the author quotes freely from all our best-known 
writers on the subjects of which he treats. 

The figures are good. A table of contents would have 
added to the usefulness of the work, especially as the 
index is not very detailed. The volume may be safely 
placed in the hands of all interested in the subject. 


The Story of Creation. By Edward Clodd. (London : 

Longmans, Green, and Co., 1888.) 
THE author of this book does not pretend to make his 
readers acquainted with new facts and ideas, His object 
is to present a popular exposition of the theory of evolu- 
tion, using the word evolution in its widest sense. The 
work is divided into two parts—one descriptive, the other 
explanatory. In the descriptive he begins with a 
chapter on matter and power. e then considers the 
distribution of matter in space, and gives a general 
account of the sun and the planets, of the past life-history 
of the earth, and of present life-forms. In the explana- 
tory part he discusses the questions relating to inorganic 
evolution and to the origin of life and life-forms, and 
sets forth in logical order the arguments which are held 
to establish the truth of Darwin’s theory of the origin and 
development of species. A final chapter is devoted to 
social evolution, including the evolution of mind, society, 
language, art and science, morals, and theology. The book 
is vigorously written, and well illustrated ; and readers 
who have had no special scientific training will find that 
it enables them to understand and appreciate some of 
the greatest and mosf fruitful generalizations of modern 
science. 








LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 

expressed by his correspondents. either can he under- 

to return, or to correspond with the writers of, 

rejected manuscripts. No notice is taken of anonymous 
communications. 

[The Editor urgently requests correspondents to Řeep their 
letters as short as possible. The pressure on Ats space 
ts so great that it ts impossible otherwise to unsure the 
appearance even of communications containing interesting 
and novel facts.] 


Botanists and the Micromillimetre, 


I NOTICE that in a review of a ‘‘ Manual of British Disco- 
mycetes” which appeared in NATURE on February 9 (p. 340), 
and apparently also in that work itself, the word sucromi/i- 
metre is used as equivalent to the thousandth of a millimetre. 
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I have made some inquiry, and am told that it is now commonly 
employed by biologists, and especially by botanists, with that 
meaning. 

As it would be very unfortunate if the same word were 
hahitually used in different senses by students of different 
bianches of science, may I be allowed to point out that, 
according to the definitions of the C.G.S. system, a micromilli- 
metre is the millionth of a millimetre. 

In the well-known Repoit of the Committee of the British 

. Association for the ‘ Selection and Nomenclature of Dynamical 
and Electrical Units” it is laid down that the prefixes mega and 
micro are to be employed ‘‘ for multiplication and division by a 
million.” 

This ruling has been generally accepted not only by scientific 
men, but also by those engaged ın commerce. egobm and 
microfaiad are terms which are used in contracts, and are uni- 
versally understood to mean a million ohms and a millionth of a 
faind respectively. Jt will be hopeless to try to intioduce scien- 
tific systems of measurement into the affairs of daily lfe af 
scientific men themselves disiegard the rules on which those 
systems are framed 

It would also be particularly confusing if the micromillimetre 
weie wrongly used by microscopists. In its pioper sense it is 
the most convenient unit in which to express molecular magni- 

_ tudes. It has been employed for that purpose by Sir Wilham 
Thomson and others m England, and also by physicists abroad. 
If the micromulimetre of the microscopist is 1000 times too 
lage, all sorts of mistakes will be rife as to the relative dimensions 
of molecules and of the smallest objects visible with the micro- 
scope, 

The proper name for the thonsandth of a millimetre (u) is the 
wucromére, and though the similarity of this word to scrométer 
is no doubt a drawback, it is not likely that confusion could often 
arise between them. F 

If, therefore, I am rightly informed as to the custom of 
botanists in this matter, I beg 1espectfully to suggest that they 
should bring then nomenclature ‘of units of length into con- 
formity with the definitions of the C.G.S. system. Otherwise 
there will be a permanent confusion between the micromedre (p) 
and the micromillimetre (uu). ARTHUR W. RUCKER. 

Science Schools, South Kensington, February 17. 





“The Teaching of Elementary Chemistry.” 


ALLOW me to draw the attention of the chemical section of your 
readers to a few highly misleading p es in the two books 
ee under the above heading in Nature of January 19 
(p. 265). 

On p. 65 of the “Elementary Chemistry” we read :— 

‘Hence when sodium and water interact, a portion of the 
hydrogen which was combined with oxygen is evolved as hydro- 
gen gas, and another portion enters into combination with the 
sodinm and the oxygen to produce caustic soda.” 

On pp. 116-17 1s to be found the following astounding 
passage :— 

“To prepare CLO, mercuric oxide (HgO) is heated in a 
stream of diy chlorme. When mercuric oxide is heated it 1s 
decomposed into mercury and oxygen; therefore by passing 
chlorine over heated mercuric oxide ye carry out a reaction m 
which oxygen is produced in presence of chlorine.” 

In the ‘*Piactical Chemistry,” under Experiment 1, Chap- 
ter II. (p. 6), occurs the following warning to the student s 

“Do not remove the lid at any time for more than a second 
or so, else some of the magnesia will he volatilized and lost ;” 
while on p. 285 of the “ Elementary Chemistry ” we read m- 

‘ No compound of Mg has been gasified.”’ 

Even this contradiction is excelled by one on pp. 62 and 63 
of the ‘' Practical Chemistry,” which is not so manifestly a slip, 
We read (p. 62) :— 

t“ The reactions between aqueous solutions of alkalies and the 
three elements, chlorine, bromine, and 10dme, are similar ; com- 
pounds of smilar compositions and similar properties are pro- 
duced under similar conditions.” 

Under Experiments 19 and 20, which follow, the student is told 
to treat cold solutions of potassium hydroxide with chlorine and 
bromine respectively. Fhe well-known changes are described, 
and the bleaching properties of the solutions after addition of a 
little acid, are to be tried. Then follows (p. 63) :— 

“Exp, 21. Perform an experiment similar to 19 and 20, 
but use zodine in place of chlorine or bromine: the liquid 





which 1s produced does not bleach. No compound of iodine 
analogous to KCIO and KBrO has been obtained.” 
Truly this is “seeing things as they are” with a vengeance. 





Natural Science and the Woolwich Examinations. 


May I be allowed, as one of the most experienced science 
masteis in the public schools, to say a word in reply to Mr. 
Gurney’s letter in NATURE of this week (February 16, p. 365)? 

There seems to me a general fallacy running through that 
letter arising from “‘the absence (on the writer's part) of clear 
discrimination” between the nature and methods of mathe- 
matical science (which, as J. S Mull taught us long ago, are 
mainly deductive) and experimental science (which proceeds by 
inductive methods), It is on this ground mainly, coupled wit 
the extent to which it cultivates the faculty of observation, that 
we claim for it a special educational value. ; 

After an educational experience at least as extensive as Mr: 
Gurney’s, I join issue with him most distinctly on this point. I 
am afraid there lurks behind Mr. Gumey’s depreciation of the 
educational value of science the disappointment which other 
mathematicians have experienced in finding that the man who 
takes to experimental science as a mere excursion-ground for the 
diversion of the mathematician is not infrequently brought to 
confusion by Nature. Scrence ts something more than measure- 
ment, Mr, Gurney’s notion that mathematics and a knowledge 
of French and German are a sufficient groundwork for tiue 
scientific knowledge is such a confession on his part of the small 
value he attaches to experimental demonstration and to labora- 
tory training (or to field-work in the case of geology) as is 
sufficient to put him out of court as a witness on this question. 
Nor do I think that he is competent to speak with any authority 
on the work done in the public schools. If he fancies that the 
best boys of the public schools go to Powis Square to finish their 
education, he 1s labouriug under a delusion, 

The whole argument of the letter is retrogressive ; nor is it 
strengthened by the writers condemnation ot a “smattering” 
of science, which is no discovery. But I maintain that a boy 
can, by the age of eighteen, get a sound groundwork in science 
laid, though not by the cramming system ; and that to this the 
term does not apply at all. Again, he candemns premature 
specialization of a boy’s studies in favour of science, while he 
inconsistently advocates a much narrower specialization in favour 
of mathematical studies. 

How far Mr. Gurney is from being convinced by his own 
arguments is shown by the fact that ın the concluding paragraph 
of his letter he practically surrenders the point on which the 
whole question turns. 

In conclusion J would commend to his careful consideration 
the letter which appears ın the 7imes to-day from the bead 
master of Clifton College, whose competence to form a judg- 
ment on the educational aspect of this question I suppose no 
one doubts, A. IRVING. 

Wellington College, Berks, February 17. 





WITH your kind permission, and in consideration of the 
importance of the matter, I crave leave for space for a few 
remarks in addition to those contained in my reply to Mr, 


Gurney. 
(1) Looking at the history of education in this country, we 
can account for, though we deplore the existence of, a prevalent 
notion, a sort of fashionable superstition, which regards scien-, 
tific studies as outside the range of what is called “culture”; a 
superstition for which some of those who have ‘spoken in the 
name of science are not altogether unanswerable, but which 
derives its chief strength from that profound ignorance of natural 
science—its nature, its methods, and ity object—upon which so 
large a proportion of educated Englishmen seem rather to pride 
themselves than otherwise. There can be but little doubt that 
this has been turned to account as an influence in favour of the 
contemplated scheme, i 
(2) Itisim no'spirit of hostility to literary studies that one 
writes 1n these terms; on the con , it is as a lover of 
literature of the better sort that one would gladly see the literary 
spirit ın this country, as in Germany, stre ened and braced 
by the strong atmosphere of scientific criticism, and a little more 
first-hand acquaintance with things as they are, which is the true 
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aim of science, It is impossible to estimate the good that might 
be done in this direction, if only the Universities had the wisdom 
and the courage to msist upon a knowledge of soine one branch 
of science for all degrees, as was strenuously advocated years ago 
by Charles Kingsley. 2 

(3) It seems a great pity that such a change as is contemplated 
should be ado ted just now, since within the last thee or four 

ens some of us who are teachers of standing and experience 

ave gladly recognized considerable improvement in the 
examinations in science as they me conducted by the Civil 
Service Commissioners. It would appear that the cramming of 
these subjects has been conside:ably handicapped, if one ma 
judge from the considerable increase in the number of o's 
affixed to the names of candidates in the published lists pari 
passu with a considerable increase in the number of marks 
gained by one’s own pupils, who have had the same teaching 
and laboratory training as those of previous years, 

(4) It is surely faily within the province of Parliament to 
consider the question whether it is expedient or conducive to the 
common weal, that science shall be placed at such a dis- 
advantage that young men, who are candidates for the more 
scientific branches of the military service, shall be strongly 
tempted to eschew all preliminary training in science, as they 
certainly will be unless the regulations are somewhat modified. 

Four years ago the action of a single Member of Pailiament 
(Sir John Lubbock), backed up by the influence of the Councils 
of the Royal Society and the British Association, was effectual 
in securing a reconsideration of the provisional examination 
scheme for admission to Sandhurst; so that, although—as ulti- 
mately issued—the regulations contained an absurd anachronism 
in the propoition of marks assigned to scientific subjects, this 
was reduced to less startling proportions. 

Can it be doubted, then, that 1f on the present occasion the 
thréesMembers of Parliament who may be said to be the 
representatives par excellence of science in the islature (the 
President of the Royal Society, the President of the British 
Association, and the Member for the University of London), 
were to take united action in Parliament, the position of science 
(so far as the Army Entrance Examinations are concerned) might 
be from one of semi-strangulation to one of free and 
fair competition, which is all that its most ardent advocates can 
desire for 1t? This could be effected to the advantage of the 
studies of the cadet, by such a simple modification of the pub- 
lished regulations as would be involved in limiting the choice of 
optional subjects in Class I. to two, and allowing two subjects of 

lass IT to be taken up. A. IRVING. 

Wellington College, Berks, February 20. 


The Composition of Water. 


ProF. THorps, in his interesting article on the composition 
of water (p. 31 3), alludes to Dr. Scott’s very valuable determina- 
tions of the ratio of the volumes of hydrogen and oxygen which 
combine to form water. 

If we assume with Dr. Scott that the small amount of im- 

puuity present in his gases, and which he estimated in each case 
after the explosion, was evenly distributed between them, a 
curious relation may be observed between the amount of impurity 
present and the calculated ratio of the volumes. 
, This relation is apparent if we subtract the ratios calculated 
by Dr. Scott from some fixed number, say 2'000, and compare 
these differences with the relative amounts of impurity. It will 
be seen from the following table that the greater the amount of 
impurity present the greater is the difference of the iatio from 
the constant number, or, in other words, the lower is the ratio. 
The impurity is given in volumes per 100,000, and the differences 
are multiplied by 10,000, 


, Relative Difference of ratio) Relative Difference of ratio 

impurity. from constant, impurity. from constant 
35 83 102 125 
36 55 105 133 
4t 66 16 140 
47 44 146 154 
52 32 162 106 
56 go 167 224 
66 72 188 118 
72 46 254 187 
7 So 49 540 
7 120 49 506 
98 73 





The relation is better sten, however, by mapping the results, 
taking the ratios as abscissa, and the impuuty in volumes per 
100,000 as ordinates. The dotted straight hne (Fig. 1) passes 
so well through the points that it leaves ten of them on the one 
side and eleven on the other. 

Tt seems difficult to believe that this apparent relation can be 
merely a chance coincidence ; the direction taken by the points 

is too definite. Nor can it well be due to any chemical action 





Fig. n 


between oxygen and nitrogen, for Dr. Scott states that the water 
produced was free from any acid reaction, and that no trace of the 
oxides of nitrogen could be detected. The relation is even 
more marked if we assume that the whole of the impurity was 
in the hydrogen. This is shown in Fig. 2; the points obviously 
fall about a line which is nearly, if not quite, straight. 





If, however, we assume that the whole of the impurity was in 
the oxygen, and if we neglect the two experiments with the 
excessive amount of impurity, no such relation is to be observed 


(see Fig. 3), but the ratios are distributed with fair regularity 
about a mean value of 1'9965 or 1'9970. The simplest ex- 
planation of the facts appeais to be that the whole, or at least 
the greater part, of the impurity was really in the oxygen, and 
that the apparent relation of the amount of impurity to the ratio 
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is due to the error introduced into the calculations by referring 
the impurity to the hydrogen. But, whether this explanation be 
accepted or not, it 1g clear that the three lines drawn through 
the points representing the three series of ratios ought to meet 
at a point on the horizontal line of zero impurity, for the errors, 
whether due to chemical action or to calculation, would disappear 
with the cause that produced them. Hence, if no other source of 
error is present, the true ratio may be found by taking the most 
probable point of intersection of the three lines on the horizon- 
tal line of zero impurity. It is not easy to determine exactly the 
position of this point: it probably lies between the values 1°9¢6 





and 1'998, and the true ratio may perhaps be taken as 1'997 
Dr. Scott adopts the rato 1'994 but this appears to me to be 
certainly a little too low. 

Prof. Thorpe shows that the atomic weight of oxygen, calcu- 
lated from Regnault’s densities of oxygen and hydrogen, corrected 
by Prof. Le Conte, and Dr. Scott's ratio (1 994) for the com- 
bining volumes, is 16‘0c9. The ratio 1°997 would make the 
atomic weight O = 15 985. SYDNEY YOUNG, 

University College, Bristol. 


The Fog Bow and Ulloa’s Ring. 


In the summer of 1875, I made a tour of inspection ta our 
meteorvlogical stations inthe surveying-steamer //assteen, Capt 
M. Petersen, R.N. Duriog the moming hours of August 7, I 
was on shore at Gandfjord, on the south side of the Varangerfjord, 
and measured the height of some terraces there. At th. rom 
pm. we took serial temperatures in the Gandfjord with the deep- 
sea thermometer. The weather was œlm, and a dense fog pre- 
vailed. The temperature of the air was 12° C. Leaving the 
Gandfjord we pioceeded northwards. The dense fog continued. 
At once the fog began to be lighter and the sun to shine through, 
and a few minutes afterwards we were out of the fog, which was 
standing as a white wall in the south-west. In the moment the 
sun appeared, but before we were quite clear of the fog, I saw 
in the north-east a bow haying the shape of a rainbow, but quite 
white, projected on the fog. Waith a sextant I measured its 
amplitude, or the chord along the horizon, and the height of the 
summit above the horizon—in both cases the middle between the 
outer and inner edge of the bow. The horizon not being dis- 
tinctly visible, ıt 1s probable that the measures taken do not 
exactly refer to the true horizon, nor 1 it certain that the height 
of the summit was taken fiom the same horizontal plane in 
which the amplitude wa~ measured. By the captain’s reckoning, 
the apparent ship’s time, at the moment of observation, was 
2h. 40m., and the latitude 70° 1. From these data, and the 
declination of the sun, I computed the azimuth of the sun at 
south 46° 5’ west, and its apparent altitude at 31°12’, Supposing, 
as the results of the several computations tend to indicate, that 
the white bow is circular, and has its centre in the anthelic point, 
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we may calculate the angular radius of the bow by three different 


methods. 


H P 


Let Æ represent the height of the summit of the bow above the 
horizon, a half the amplitude or chord along the horizon, 
H the dip of the centre of the bow below the horizon, supposed 
to equal the altitude of the sun, and + the angular radius of the 
bow, Then we have— 

rH th wwe ec ea ee (1) 
dr=x dH + dhe. eee ee we (LY 


cos + = cos a cos H, . 1... ees (2) 


d= "29 da PP can: ace 2 
tan y tan + 
” cog r = cos a cos (r ~ A) 


I~ cos a cos Å 
tan r= se- 
cos a sin & 


cos a cos A = sin? M 


, or putting 


tan r = cot? M cot s... . . + (3) 
ma os cos r Stee = cos r 
dr = cos {r 4) 4 tan a da — sin {r 4 ae j (3) 


The observations gave 2a = 49°, a = 24° 30’, and A = 7° (ora 
little more). 
From (1) we have r = 31° 12’ + 7° = 38° 12’. 
Putting dH = + 2’, då = + 15’, we have by (1) 
dr = + Ja F r5 = E gnr = E 0°25. 
From (2) we have r = 38° 53'°5, 


and by (2) dr = 0'577 da + 0°770 dH, dl being the error in 
the altitude of the measured chord, or the choid’s altitude or 
depression, reckoned from the horizon. 


Putting de = dH = + 15 = + 0°25, we get— 
dr = 4024. 
From (3) we have r = 41° 8, 
and by (3') dr = 2'315 da — 3°074 dh. 
Putting da = dt = + 0°25, we get— 
dr = + 0°'97, 


Taking the weights inversely as the squares of the probable 
errors, we find that the results from (1) and (2) have a weight 
of 15 times that found by (3), and the mean will be— 

r = 38° 38" E 64 

From this mean we find that 4 should have been 38° 38’ — 
31° 12’, or 7° 26' instead of 7°, or somewhat greater than mea- 
sured, as supposed in my note-book, Computing from (2) we 
find that we should bave calculated with H = 30° 51’ instead of 
31° 12’, or the chord has been measured in a level 21’ lower than 
the horizon, which is highly probable with the fog spreading over 
the surface of the sea. ‘The measured chord being too great, and 
the measured height too small, it follows from (3) that (3) must 
give the radius by far too large. f 

‘The next occanon I had to observe the fog bow was in 1878, 
on the North Atlantic Expedition, when returning from Spitz- 
beigen. Dwing August 30, our ship, the Voringen, bad a rather 
tedivus work in advancing southwards, on acconnt of the foggy 
wenther prevailing the whole day. In the afternoon we had 
advanced so fat south of Bodo as to approach the Sandhorn, a 
mountain about 3000 feet high, lying to the east of the route. 

At sh. 20m. p.m. I saw an anthelic fog bow, white, with the 
outer edge reddish, the inner edge bluish. I measured, with the 
sextant, the amplitude along the horizon at 76°, the sun’s altitude 
at 12°, and the breadth of the bow at 2°. The tempernime of 
the air was about 14°C. The latitude was about 67° 10’. 

Assuming the measured chord to lie in the true houzon, we 

et by (2) fiom a = 38°, H = 12°, r= 39° 35/5. Bur it is 
highly probable, that the measured chord lay deeper than the 
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fog-veiled horizon, perhaps some degrees deeper, and it may be 

wte as possible that 1 have measured the diameter as a chord. 
This supposition gives r = 476° or 38°. The mean of these two 
determinations is 38° 48’, with a probable error surely not less 
than £: 48’, or half the difference. 

At 6h. 1m, p.m., the circumstances were more favourable. I 
measured 2a == 76° 11', H = 8° 11’, the breadth of the bow 2°. 
‘The latitude was 67° 7’. From these data we have, by (2) 
r = 38° 50’. Assuming the observed amplitude to have been the 
diameter, which 1s very probable, we have r = 38° 5/5. The 
mean value 1s 38° 28’ 22’, 

If the fog bow, lke the 1ainbow, has always the same dia- 
meter, we can join the three values thus found for the radius 
into a mean result. We have thus, giving the single determina- 
tions a weight inversely as the squares of their probable errors— 


1875 August 7, 2h, 46m. r = 38° 38’ 6’ 
1878 August 30, 5h. 20m. r = 38° 48’ + 48’ 
1878 August 30, 6h, Im, r = 38° 28’ + 22’ 


Mean r= 38°38 E rra 


The breadth of the bow being 2°, with a probable error of gy 
or + 6’, we get— 


for the outermost red ring r = 39° 38’ + 62 
for the innermost blue ring r = 37° 38’ + 6’2, 


At 7h. p.m. the bow stood white against the blue sky, the 
Sandhorn below it. At 6h. 40m. p.m., and sometimes Thee 
I remarked that my own shadow was visible on the fog wall. 
In order to get a wider view of the phenomenon, I went up upon 
the roof of the chart-house, where my eye was 27°5 feet (8'4m.) 
above the surface of the sea. From here I saw how my shadow 
distinctly imitated all my movements. The shadow of my head 
appeared dark ona lighter white ground, and from a certain 
distance surrounded by a concentric coloured glory, in which the 
colours were arranged in the order of the spectram, so that the 
outermost circumference was red, the middle yellow, and the 
innermost blue. There was no white bandın the glory. With 
the sextant I measured the radius of the yellow ring, which was 
the most intense, at 1° 31’, The intensity of the other coloured 
rings was too feeble to allow their radius to be measured with the 
sextant, From a comparison with the radius of the yellow rin 
I judged that of the blue at 1° 15’, and that of the red at 1° bs 
with a possible error on both sides of + 5’, 
is tobe Ring. 

aking all my results together, we have the fo i 
tical table :— 7 ° PPn pAO 


Ulloa’s Ring. Radius of inner blue 
yellow 





This phenomenon 


Wits, 
1° grt 2’, 
onterred 1° 4 


” »” ” ” 


” n » » 6 CES, 
Fog Bow » n» inner blue 37° 38 + 6, 
noo» ” » middle 38° 38 + 1, 


yoo ” ” outer red 39° 38" + 6, 


The fog bow cannot be the rainbow with three or four inner 
reflections, as these rainbows, if visible, would not be anthelic but 
have, for the red rays, distances from the sun of 42° and. ə 
Moreover, the intensity of the fog bow is too considerable t 2 
the result of so many reflections in drops of rain, The ordinar 
or first rainbow, with one inner reflection, has a radius or distan A 
from the anthelic point of 42° 30’ for the red, and 40° 30’ for ie 
violet rays, which gives, the sun’s radius being 16’, its innermost 
radius like 40° 14’. The outermost red ring of the fog bow has 
radius of 39° 38’. Its distance from the ordinary rainbow 15 cone 
sequently only 36’. This space we see sometimes covered b 
the sopernumerery eld Mia frre as Sir G. B. Airy’s inves 

v 
aae e shown, by the interference of the rays leavıng the 

It seems probable that the smallness of the fe 
contrasted oy the larger size of the raindrops, mas AE a 
essential in the explication of the fog bow. In Ginther’ 
“Lehrbuch der Geophysik und physikalischen Geographie,” ii : 
151, he speaks of w ite rainbows, the description of which oe 
with the aspect and position of my fi ws, and for whioh 
Bravais has given an explanation {“' Sur fe Phénomène de P’Are- 
en-ciel blanc,” Ann. de Chin et Phys. [3], vol. xxi 348). 
Not having Bravas’ memoir at hand, I may only pear aha 





When I saw the fog bow, I had, I am sorry to say, no polari- 
scope, so that I was unable to investigate the polarization of its 
light, so characteristic for the rambow. H. Monn. 

Christiania, January 31. 





The Shadow of a Mist, 


THE reticulated rippling shadow of the mist described in 
Mr. Fawcett’s letter (NATURE, January 5, p. 224) reminds 
me of a somewhat parallel phenomenon seen by me a few years 
ago. I saw a snow-storm some miles away crossing the valley be- 
tween the Mendips and the Quantocks. It hung like a long, 
heavy curtain partially obscuring the éright western sky. The 





light shining through the shower showed a fairly regular pattern, 

Ona reddish-brown ground the darker, because denser, parts of 

the shower took the form indicated roughly by the accompanying 

diagram. Was the snow falling in spiral streams, and would a 

similar explanation apply to the shadow of the mist seen 

by Mr. Fawcett ? HENRY BERNARD. 
The English Church, Moscow, January 31. 





Instability of Freshly Magnetized Needles. 


I MADE no attempt to investigate the fluctuations of the 
dipping needle, They seemed to me to pass away after a few 
minutes, and I therefore took that method to get rid of them, 
supposing that the phenomenon was well known to other ob- 
servers, The vatiations that I observed amounted to three or 
four minutes, I should think. It 1s true that the dip circle which 
I nsed was of an ancient pattern; as Prof. Rucker says, hardly 
up to modern requirements. I did not send it back to the 
maker for adjustment, as Mr. Whipple says he would have done, 
because it was lent to me, and it was the best I was able 
to get. 

Recognizing the fact that we could not expect toget the best 
results from our outfit, it was deemed best to make only one set 
of observations at each station, and multiply the number of 
stations as greatly as possible. This made it necessary to do the 
work quickly at some stations in order to adapt our time to that 
of trains, or in order toeget the drudgery involved in camp-life 
done within the twenty-four hours. Jt 1s probable that at some 
stations we overdid the matter, and that the observations would 
have been hetter if more time had been taken. The dip obser- 
vations I always ed as least satisfactory, But of the 
work has been published m such a way that its value can be es- 
timated by anyone interested, and everyone is welcome to 
place whatever value he pleases upon it, We did the best we 
could under the circumstances, and the expense was met by 


private means. , 

The dip circle was retnrned to Washington when we were 
done with it, so that I am not m w in a position to throw any 
light upon the subject under discussion. For most of the stations 
at which observations were made, I think the magnetic elements 
were determined with as great precision as a single observation 
would give them, and they seem to me to be as valuable as they 
profess to be, and not very much more. The fact that so little 
magnetic work had been done in the central part of the United 
States seemed to me to justify the plan of making the number of 
stations large, rather than of trymg to attain the precision ot 
observatory methods in field work at a few stations, 

Francis E. NIPHER. 
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Microsauria and Dendrerpeton, 


In the notice in NATURE of January 12 (p. 244) of Fritsch’s 
new number of his excellent work on the Permian fauna of 
Bohemia, which has not yet reached me, I observe a 
reference to Aficrosauria, which would seem to imply that I 
had included Dendrerpefon in that group. Possibly this was not 
intended by the reviewer, as it certainly could not have been 
intended by Fritsch, who knows my views quite well; but in 
case it should be misunderstood I beg to say that I have not held 
this view, but on the contrary have confined the name Micro- 
sauria to species with simple teeth, and have placed Dendrerpetur 
with Labyrinthodonts, though by no means as a typical genus of 
that group. In my last paper on this subject (Trans. Royal 
Society, 1882), I expressly exclude the two species of Dendrerpe- 
‘on referred to from Microsauria, and define the latter as having 
non-plicated teeth (pp. 634-35). I may add, however, that I 
have always held and now hold that the Microsauiua, though in 
some respects inferior to Labyrinthodonts, embrace in their 
ae premonitions of the true reptiles not found in the 
atter, 

The study of these creatures was one of those bye-efforts 
thrust on me by circumstances, and which I have closed up so 
far as I am concerned in the paper referred to; but I have 
learned to love the little Microsaurs and to regard them as a 
hopeful and prophetic gioup, J. Wat. Dawson. 

IcGill College, January 26, 





A New Historic Comet ? 

PERMIT me to inform Mr. Knott that the ‘fnew historic 
comet ” is not a new comet at all. Fe will find it as No. 154 in 
Mr. Chambers’s Catalogue No. II. in his well-known * Hand- 
book of Descriptive Astronomy.” Itisthere described, 302 A.D. 
“tin May-June a comet was visible in the morning—{\Ma-taoan- 
lin: Wiliams 26).” W. H. 5. MONCK. 

Dublin, February ro. 





The Proposed Teaching University for London, 


No one, I am sure, who has carefully 1eal my letters in the 
Times on this subject could agree with the writer of your article 
that I appear ‘‘to consider the dispute as one between the 
Scared of ‘lectures’ on the one hand, and of ‘reading’ on the 
other,” 

The writer of the article has ceitainly misunderstood my views 
‘upon the matters in dispute,” as well as my object in quoting 
Darwin’s dictum on the advantages of ‘‘reading” as compared 
with ‘‘lectures.” PHILIP MAGNUS. 

Exhibition Road, London, S.W., February 10. 





Institute of Chemistry. 

Wira reference to a circular letter dated the rath inst., and 
bearing the signature of Mr, W. Thomson, which has been sent 
to the Fellows of the Institute of Chemistry, we beg that you 
will be so good as to allow us to inform the Fellows, though 
your columns, that we have not been consulted in regard to the 
action taken by Mr. Thomson, and fhat we decline to offer our- 
selves as candidates for election in opposition to the nominations 
of the Council. BovERTON REDWOOD. 

London, February 20, ALFRED GORDON SALAMON. 


CORAL FORMATIONS. 


DESIRE to call attention to a condition of reef that 

I think has been very little studied, but that may 
contain a clue to a solution of some of the difficulties 
that still surround the subject of coral formations 
generally. 

I may as well at once avow myself to be one of those 
who, on reviewing the later evidence on coral growth, 
have come to the conclusion that it 1s sufficient to justify 
an abandonment of the supposition that subsidence plays 
a principal part in the production of barrier reefs and 
atolls, but are at the same time not satisfied with one 
part of the explanation offered by Mr. J. Murray. 

I refer to the great effects attributed by him to the 
disintegration and solution of dead coral by the chemical 
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action of sea-water, in hollowing out and deepening the 
large and deep lagoons inside both these classes of reefs. 

Mr. Murray’s theory on this point, as summanzed by 
himself, 1s that— 

“(r) When coral plantations build up on submarine 
banks, they assume an atoll form, owing to the more 
abundant supply of food to the outer margins, and the 
remoual of dead coral rock from the interior portions by 
currents and by the action of the carbonic acid dissolved 
in sea-water. (2) That barrier reefs have built out from 
the shore on a foundation of volcanic debris, or a talus 
of coral blocks, coral sediment, or pelagic shells, and the 
lagoon channel is formed in the same way as a lagoon.” 

‘The italics are mine, and indicate the part of his theory 
to which from my view, and, I believe, that of others, 
there are objections, but to which Mr. Murray attaches 
considerable weight. 

Is it necessary thus to invoke the aid of dissolution of 
the dead coral by chemical action as an important agent 
in the formation of these deep lagoons and channels? I 
think not, 

An examination of the forms of, and depths on, well- 
surveyed submerged banks in different regions reveals a 
considerable number of reefs, which, if their development 
continues on the same lines as apparently heretofore, 
must, in the course of time necessary to bring them to 
the surface, form perfect atolls of large size, inclosing 
deep lagoons, without any further scooping out by 
solution. 

Many instances occur in the China Sea. The Tizard 
Bank, in lat 10°20 N. and long. 114° 25 E., is 32 nautical 
mules in length, with an extreme breadth of ro miles, and 
was well surveyed in 1867. The central portion is very 
flat and almost void of patches. Its depth is from 30 
to 47 fathoms. Its edge ıs crowned with a coral rim 
varying from 4 to to fathoms in depth, broken here and 
there by openings, ın some cases over 30 fathoms deep, 
The bank rises steeply from deep water, but, as no sec- 
tional soundings were taken, the precise angle of slope 
is unknown. The rm is composed of coral in luxuriant 
growth, and it can scarcely be doubted that in time it 
will reach the surface. In fact, on its periphery of 100 
mules, in eight places small patches of reef, three of 
which bear islets, have already done so. 

When the remaining portions of the rim are also 
awash, the reef will be in all respects an atoll similar 
to the great Maldive atolls, without any necessity for 
solvent action enlarging or deepening it. 

Eight other banks of similar character, and in various 
stages, occur not far from this reef. 

The great Macclesfield Bank, farther north, over 70 
mules in length, and 42 miles in width, is of precisely the 
same nature, but its development is not so far advanced ; 
the mm being in no spot nearer the surface than Io 
fathoms, the water on it varying from that amount to 19 
fathoms, while the depth of the inclosed area is from 40 
to 6o fathoms, The survey of this bank 1s not so com- 
plete as in the case of some others, but enough has been 
done to show its character very plainly. 

The Prince Consort Shoal (300 miles S.W. of the Tizard 
Bank) is apparently at a still earlier stage, a few patches 
of 17 fathoms and a considerable area of 30 fathoms 
partly inclosing a central area of 49 fathoms depth. The 
great Seychelles Bank in the Indian Ocean, 200 miles by 
100, 18 very imperfectly known, but in most places the 
lines of soundings over its edge exhibit this tendency to 
form a rim. Here, however, the general depth on the 
bank is not over 30 fathoms. The Amirante Bank is a 
similar example. 

Theevidence afforded by these reefs has probably escaped 
notice from the fact that as published ın charts for the pur- 
pose of navigation they are mostly shown on a very small 
scale, in which thew character is scarcely apparent. The 
original manuscript surveys in the records of the Hydro- 
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graphic Department being not generally available, no 


opportunity has been afforded for their examination, but | 


on these their form is highly suggestive. It should also 
be remembered that few submerged banks have yet been 
surveyed on a sufficiently large scale and in sufficient 
detail to show their characteristics. 

I may, however, add that it is well known to seamen 
experienced in navigation in coral waters that shallower 
soundings are frequently found on the edges of banks, 

How precisely it comes about that coral is growing on 
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the yet deep rims of these large banks, and that little or 
none, is flourishing in the interior, evidence is yet wanting 
to show. These, however, are the facts, and the result, 
so far as the necessity for future scooping out is concerned, 
seems indisputable. I may nevertheless offer a suggestion. 

This condition of reef is apparently only to be accounted 
for in two ways. Either by subsidence ; or by assuming 
that the animals, be they corals or other lime-secreting 
organisms, that settle on the bank, do, when it gets, by 
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surface, and under certain conditions of currents and food 
supply, intercept so much of the food borne in by the 
currents, that similar life, suitable to that depth zone, 
- cannot be supported in the central area. Thenceforward, 
the rim alone will grow, and the organisms fitted to live 
in the successively shallower zones to the surface will only 
find on ıt foothold. 
This would be the perfect atoll, but, with less nicely 
balanced conditions, growth would also take place in 
patches in the central area, as is so often the case, 





It is to be observed that the depths on the more or less 
level tops of these large banks, as also in many perfect 
atolls, is frequently between 30 and 50 fathoms. 

The smaller the bank, the less would be its general 
depth when the rim is formed, owing to the different pro- 
portions in which an area and'its periphery, over which 
the non-consumed food must pass, relatively increase, 
and assuming that the animals that live nearer the 
surface consume more than those at greater depths. 

I am” fully aware that this view of the growth of an 
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atoll is not new. Darwin says, “A bank at the proper 
depth beneath the surface would givé rise to a reef which 
could not be distinguished from an atoll formed during 
subsidence.” Murray says, “ Very early in the history of 
such an atoll, and while yet several fathoms submerged, 
the corals situated in the central parts would be placed at 
a disadvantage.” It does not, however, appear to have 
been contemplated that the inclosed lagoon would, under 
any circumstances, without some further agency than the 
simple growth of the rim, be so deep as it appears to 
me, from the cases above cited, that ıt can be ; nor, so far 
as I can find, have any such instances been before re- 
marked. 

Darwin notices the case of the Chagos Bank, but, on 
the authority of Captain Moresby, he states that the rim 
is dead, and concludes that life was killed by subsidence, 
and he apparently also infers that it will not grow to the 
surface. 

I can find no fresh evidence on this particular reef, but 
for some of the banks in the China Sea I have the in- 
dependent testimony of two of the officers employed in 
their survey, Staff-Commanders Tizard and Petley, R.N., 
that the coral growth is most luxuriant. 

Touching for a moment on the point of the formation 
of banks at a proper distance below the surface; the in- 
vestigation of banks in the Atlantic, recently described b 
Mr. J. Buchanan, shows that banks with almost wall- 
like slopes are growing up by the accumulation of 
organisms. 

Turning to barrier reefs, similar instances can be 
found. Off the coast of the island of Palawan, a shallow 
rim is forming on the edge of the bank which stretches 
from the island to a distance varying from 15 to 30 
miles, having a general depth on it of 40 fathoms. The 
eae of the rim is 250 miles, and it consists of streaks 
and patches of coral with from 4 to 30 fathoms on them. 

On the south of the eastern end of New Guinea, a 
formation, known to navigators as the sunken barrier, lines 





the edge of a bank similar to the above, and is of precisely 
the same character. Its length is 140 miles, and the 
depth between it and the land varies from 30 to 60 
fathoms. 

_ Dr. Guppy has recently pointed out some smaller 
instances of the same tendency in the Solomon Islands, 
and has made some remarks on the formation of barrier 
reefs in the same sense as my suggestions. I am not 
therefore advancing anything novel, but simply pointing 
out evidence which tends to show that the principle may 
be carried further than has hitherto been rd, 

Looking now at the fringing class, how comes it that so 
many wide reefs of this character exist, which, if Mr. 
Murray’s contention be correct, should surely show more 
signs of the formation of a lagoon channel than they do? 

Take the case of Rodriguez, in the Indian Ocean, with 
which I am personally intimately acquainted. Here a 
fringing reef surrounds the western sides of the island for 
a-width of 44 miles. There are narrow channels it is 
true, but so shallow that in many places boats cannot pass 
at low water. The island 1s situated in the heart of the 
strong trade winds, and the reefs are exposed to a heavy 
sea, which, with a rise of tide of neatly feet, gives every 
facility for scour and rapid change of water. 

I am not disputing the fact that calcareous dead 
organisms are dissolved by carbonic acid I am no 
chemist, and moreover the Challenger observations amply 
prove it, but I would ask Mr. Murray if there is not a 
great difference between the position of small shells falling 
in water which completely surrounds them whilst they 
are constantly coming in contact with fresh particles of it, 
and of the more or less solid mass of a coral reef, which 
can pad be attacked on its upper-side to advantage, and 
where the resultant fine mud covers and protects the re- 
maining rock, especially in the case of lagoon channels, 
when the bottoms partly composed of detritus from theland. I 
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At the bottom of a lagoon of any depth, moreover, the 
motion of the water must often be comparatively slight, 
and the action consequently extremely slow. 

The rotten state of the surface of every coral reef awash 
with the water shows that this disintegration is going on, 
but the fact that for large areas it remains awash, and must 
have so remained for ages, seems to me to point to the 
supposition that the removal of matter is too insignificant 
to account for the formation of deep lagoon channels in 
this manner, though doubtless it may explain the shallow 
pools and creeks found in all fringing reefs. 

I have addressed myself solely to one point in this 
many-sided question, but I may add my opinion that, 
before any explanation which will fully account for the 
almost infinite variety of coral formations, can be given, 
much more knowledge of details of the complex conditions 
under which they may grow is required. 

Certain knowledge of the depths at which different 
corals and other lime-secreting animals live under vary- 
ing circumstances ; of the amount of food carried in the 
different strata and in different waters ; of the effect of 
the velocity of the currents that bring the food to the 
banks; and more accurate surveys on large scales 
especially of the shapes and contours of coral reefs, an 
of their composition, are all wanting. These details must 
greatly affect coral growth, and the results must greatly 
vary. On the other hand, similar results may be brought 
about by different causes. 

It may surprise some to learn how little in the prelimin- 
ary matter of surveys alone has been done in the principal 
coral-reef regions, especially in the Pacific, which is 
generally quoted ; and consequently how very inexact our 
knowledge is of the depth both inside and outside of the 
majority of atolls in the world, and also of the state of 
the bottom of the sea, on which it is very possible that 
many elevations may be found in the condition of those 
to which I have called attention. 

In the Pacific the vast majority of islands have been 
merely sketched without a single sounding having been 
taken, either inside or outside lagoons. 

I append a few statistics relating to the larger coral 
groups to show our position in this respect ; merely re- 
marking that the waters of the Fiji and the Society Islands 
are the only ones which can be said to be in any sense 
surveyed. 


No. of Islande. No. surveyed: 
Paumotu Islands 74 I partially, 
Ellice PA 10 none, 
Gubert zi 16 none. 
Maishall n 30 none. 
Caroline i 43 3 partially. 
Tonga iy 6 groups 2 groups paitially, 


W. J. L WHARTON 





THE AKKAS, A PYGMY RACE FROM 
CENTRAL AFRICA, 


At the last meeting of the Anthropological Institute, 
Prof. Flower gave a description of two skeletons 
of Akkas, lately obtained in the Monbuttu country, 
Central Africa, by Emin Pasha, and by him presented 
to the British Museum. Since this diminutive tribe was 
discovered by Schweinfurth in 1870, they have received 
considerable attention from various travellers and anthro- 
pologists, and general descriptiors and measurements of 
several living individuals have been published, but no 
account of their osteological characters has been given, 
and no specimens have been submitted to careful 
anatomical examination. The two skeletons are those 
of fully adult people, a male and a female, but un- 
fortunately neither is quite complete. The evidence 
they afford entirely corroborates the view, previously 
derived from external measurements, that the Akkas 
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are among the smallest, if not actually the smallest, 
people upon the earth There is no reason to suppose 
that these skeletons were selected in any way as ex- 
ceptional specimens, Re they are both of them smaller 
than any other normal! skeletons known, smaller certainly 
than the smallest Bushman skeleton in any Museum in 
this country, and smaller than any out of twenty-nine 
skeletons of the diminutive inhabitants of the Andaman 
Islands, of which the dimensions have been recorded by 
Prof. Flower in a previous paper communicated to the 
Institute. The most liberal calculation of the height of 
these two skeletons places that of the male at about an 
inch below 4 feet, and the female at less than an inch 
above. We may say 4 feet, or 1'219 metre, as the average 
height of the two, while a hving female of whom Emin 
Pasha has sent careful measurements is but 1'164 metre, 
or barely 3 feet 10 mches. The results previously 
obtained from the measurements of about half-a-dozen 
living Akkas are not quite so low as these, varying from 
1'216 to 1'420, and give a mean for both sexes of 1'356, or 
4 feet 54 inches. Schweinfurth’s original measurements 
were unfortunately lost, and the numbers since obtained 
are quite insufficient for establishing the true average of 
the race, especially as it is not ceitain that they were all 
pure-bred spécimens. 

In the list given in the third edition of Topinard’s 
“ Anthropologie” (1879) only two races appear which 
have a mean height below 1'500 metres, viz. the Negritos 
ofthe Andaman Islands 1'478, and the Bushmen 1'404. Of 
the real height of the former we have abundant and exact 
evidence, both from the living individuals and from 
skeletons, which clearly proves that they considerably ex- 
ceed the Akkas in stature. That thisisalso the case with 
the Bushmen there is little doubt, although the measure- 
ments of this diminutive race are less numerous and 
carefully made. 

The point of comparative size being settled, it remains 
to consider to what races the Akkas are most nearly allied. 
That they belong in all their essential characteristics to 
the black or Negroid branch of the human species there 
can be no doubt, in -fact they exhibit all the essential 
characteristics of that branch even to exaggeration. 
With regard to the somewhat more rounded form of 
head (the cephalic index in these examples being 74°4 
and 77°9 respectively), Hamy has long since pointed out 
that in equatorial Africa, extending from the west coast 
far into the interior, are scattered tribes of Negroes, dis- 
tinguished from the majority of the inhabitants of the 
continent by this special cranial character, as well as by 
their smaller stature. The Akkas are grouped by Hamy 
and Quatrefages as members of this race, to which the 
distinctive name of “ Negnillo” has been applied. Their 
small size has naturally led some anthropologists, includ- 
ing Schweinfurth, to ally them to the diminutive African 
race inhabiting the southern part of the continent—the 
Bushmen; but beyond certain characters met with in the 
whole Negroid branch, including the frizzly hair, there is 
little in common between them The Bushmen are a very 
strongly marked race, and both their external appearance 
and osteological characters are so exceptional that they 
can never be confounded with any other. The natives of 
the Andaman Islands have also very distinctive characters, 
which they do not share with the Akkas, whose position 
all recent investigations show to be that assigned to them 
by Hamy as members of the Negrillo division of the 
Negroid branch of mankind. It is possible that these 
people gave origin to the stories of pygmies so common 
in the writings of the Greek poets and historians, and 
whose habitations were often placed near the sources of 
the Nile. The name “Akka,” by which, according to 
Schweinfurth, the tribe now call themselves, has, singularly 
enough, been read by Manette Pasha by the side of a 

_ portrait of adwarf ona monument of the ancient Egyptian 
empire. a 
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REV. JOHN HEWITT JELLETT, D.D., DCL. 


|? is with extreme regret that we announce the death 

of the Reverend the Provost’of Trinity College, 
Dublin. He died last Sunday evening after a very short 
illness, 

The Provost was present in his usual health at the 
Spring Commencements, which were held on the 14th 
inst. in the Hall of Trinity College ; on the 16th he was 
not quite well; on the 18th some dangerous symptoms 
appeared ; and the end came, painlessly and unexpectedly, 
on the 19th inst. 

John Hewitt Jellett was born af Cashel in the county 
of Tipperary on December 25, 1817. He entered Trinity 
College, Dublin, when seventeen years of age. Obtaining 
a Scholarship in 1836, he graduated as a Senior Modera- 
tor and Gold Medallist ın Mathematics in 1837, and 
three years afterwards he obtained a Fellowship. 

In 1848, he was appointed to the Professorship of Natural 
Philosophy ; in 1870, on the death of the Rev. Dr. Luby, 
he was co-opted a Senior Fellow of Trinity College, and 
on the death of the Rev Dr. Lloyd, in 1881, he was 


nominated by the Crown to the Piovostship. 


Twenty years ago he was made one of the Commis- 
sioners of National Education in Ireland, and he was 
President of the Royal Irish Academy from 1869 to 1873. 

In 1850, Jellett published bis well-known “ Treatise on 
the Calculus of Variations,” a subject which had engaged 
the attention of some of the noblest mathematical intel- 
lects of the world. The volume contains improvements 
of previously existing methods, which, had they been given 
as so many separate treatises, would in themselves have 
formed no ordinary title to fame; but the authors aim 
was rather to compile a memoir which would enable the 
earnest student to be on a level with the knowledge he 
had himself attained to, however little that aim might 
be to his own glory. 

For this work the Royal Irish Academy awarded Jellett 
in 1851 their Cunningham Gold Medal. În 1872 appeared 
the “Treatise on the Theory of Friction,” a work: well 
known and highly appreciated. In addition to these 
volumes a number of scientific memoirs were from time to 
time published by him in the Transactions of the Royal 
Insh Academy, and in Leonville’s Journal de Mathé- 
matigue, of which perhaps the more important were on 
the “Equilibrium and Motion of an Elastic Solid ” 
and “On Researches in Chemical Optics.” 

Like other well-known mathematicians of the Dublin 
University, Jellett was as much thought of for his pulpit 
discourses as for his scientific memoirs. He was of good 
presence, had a clear articulation and a very persuasive 
style; and his appearance in the pulpit of the College 
chapel was always welcomed. When he dwelt on the moral 
difficulties of the Old Testament, none went their way 
without being impressed’ by the straightforward honesty 
of the man. 

Occupying a very conspicuous position in a University 
city hke Dublin, the Provost seemed to command the 
respect of all. Some perhaps theie are who would have 
preferred that the head of so ancient a seat of learning 
should have taken no part in modern political strife ; but, 
even amid the feverish excitement of party warfare, the 
Provost of Trinity College, though he often fearlessly and 
eloquently put forward his own views, did so without giving 
offence to any. : : 

Intimately associated, from the year 1834, with the hfe 
of the College over which he at the last presided, the 
Provost knew much of, and was a prime mover in, many 
of the changes which have marked out a new life in the 
place. Within its walls he was known and respected, 
while the tribute to his memory paid by all classes of 
the Dublin citizens is a striking proof of how he was 
loved. 

This is not the place to dwell on the intense loss his 
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death brings to those who had experienced the charm of 
that hidden inner life which was known to his friends as 
both kind and just, affectionate and sympatbetic. 





NOTES. 


THE retirement of the veteran Prof. Prestwich from the 
Chair of Geology at Oxford 1s an event which cannot be chroni- 
cled without iegret. But it is pleasant to know that he re- 
linquishes the post which.he has dignified for so many years 
to find in the quiet of his country home that leisure and rest to 
which his long devotion to the cause of science so justly entitles 
him. He has crowned his professorial career by the publication 
of the splendid volume which completes his great work on geology. 
On the very day after the appearance of that volume the electors 
met at Oxford to select from the numerous candidates a successor 
to fill his place. His University and the science of geology may 
both be congratulated on their choice. Prof. Green, whom they 
have chosen, is one of the most accomplished geologists in the 
country, one who has been trained in the practical school of the 
Geological Survey, who has done admirable orginal work, and 
who possesses in no common measure the power of luminous 
exposition. He is gifted, moreover, with a faculty in which 
geologists are often singularly defective, that of mathematical 
investigation, and we may hope that one of the results of his 
transference to Oxford will be to afford him an opportumty of 
devoting himself to the attack of many geological problems 
from the mathematical side. We carries with him to his new 
sphere of labour the best wishes of all to whom the progress of 
geology and the cultivation of scrence at the Universities are 
dear. 


On May 27 next Prof. F. C. Donders, of Utrecht, will be 
seventy years of age. The law requires that he shall then re- 
sign his duties as Professor at the University and as Director of 
the Physiological Laboratory, and it 1s thought that men of science 
in all parts of the world may be glad to take the opportumty of 
expressing thei: appreciation of the great services Prof. Donders 
has rendered to the study of physiology and physiological optics. 
An influential committee has been formed in Holland for the pur- 
pose of giving effect to this idea, and the proposal is that Prof. 
Donders’ name should be connected in a permanent way with the 
spot where he has lived and worked for more than forty years, by 
the creation of a fund to be devoted to a scientific pw pose, and to 
be known as the “ Donders Memorial Fund.” The uses to which 
the fand will be put, and the rules by which its administration 
will be governed, will of course be determined in accordance 
with the wishes of Prof, Donders. The Ophthalmological and 
Physiological Societies have taken the matter in hand in this 
country, and we have no doubt that the committees they have 
appointed will do their work satisfactorily. It ought not to be 
difficult for them to secure an adequate token of the respect felt 
in England for an illustrious man of science to whom the medical 
profession and the public are so deeply indebted. It 1s proposed 
that the amounts contributed by the several donors be not specified, 
but that they be grouped into a common sum for transmission to 
the Dutch Committee ; and that the names of those contribuung 
be inscribed in a suitable form for presentation to Piof. Donders. 
For this reason smaller as well as larger subscriptions will be 
acceptable. Subscriptions may be sent to Dr. Gerald F. Yeo, 
Secretary of the Committee of the Physiological Society (address — 
King’s College, London, W.C.), or to Dr. W. A. Brailey, 
Secretary of the Committee of the Ophthalmological Society of the 
United Kingdom (address—11 Old Burlington Street, London, 
W.). Subscriptions may also be sent to the office of this 
journal, 
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AT a meeting of the Royal Society of Edinbugh, held on 
January 30, Profs. Clausius, Haeckel, and Mendeléeff were 
elected Honorary Fellows. 


Sig James PAGET, F.R.S., has consented to give the annua! 
address to the students of the London Society for the Extension 
of University Teaching, at the Mansion House, on Saturday, 
March 3, at 3.30 p.m., under the presidency of the Lord 
Mayor. The subject of the address will be ‘Scientific Study.” 


A MARBLE medallion portrait of the distinguished palæonto- 
logist, Dr. Thomas Davidson, F R.S., first chairman of the 
Bnghton Museum Committee, was unveiled in the geological 
room of the Free Town Museum, Brighton, by the Mayor, Mr, 
E. Martin, on Friday, the ryth inst. The medallion, which is 
much admired, is the work of Mr. Brock, A.R.A. It was 
presented to the town on bebalf of the subscribers by Mr. 
Edward Crane, chairman of the Museum Committee, who 
referred in detail to Dr. Davidson’s services to science and 
to the Museum. Sir R. Owen sent a lette: regretting that failing 
health prevented his paying the respect of personal attendance 
to the memory of his distinguished fellow-worker. Prof. Judd 
also wrote bearing cordial testimony to the skill and enthusiasm 
with which Dr. Davidson carried on his researches. 


GENERAL PERRIER, the most eminent: French authority on 
geodesy, died at Montpelher on Monday at the age of fifty-five.. 
He had attained the 1ank of Biigadier-General m the French 
army, and was at the head of the Geodetic Department at the 
War Office. He was a member of the Academy of Sciences. 


THE relations of science and religion do not form one of those 
topics which we permit ourselves to discuss in NATURE, At the 
same time we may call attention to a series of three remarkable 
articles on ‘‘ Darwinism and the Christian Faith” recently 
published in the Guardian (January 18, January 25, and 
February 1, 1888), and now Ę1eprinted as a pamphlet. The 
author is anonymous, but is understood to be an Oxford College- 
tutor, and Honorary Canon of Christ Church. The orthodoxy 
of the Guardian is, we believe, unimpeachable. We notice 
therefore with gratification that not only 1s Darwinism 
thoroughly accepted and lucidly expounded by the writer in the 
Guardian, but that he 1s an exceptionally well-informed and 
capable critic, whose scientific knowledge 1s varied and sound. 
‘The publication of these articles in the Guardian is a proof that 
the clergy as a body are not so unwilling to accept new scientific 
views as might be supposed were we to regard Dean Burgon as 
a fair sample of his class. The Guardian’ s contributor discusses 
the difficulty of reconciling the existence of a just, omnipotent, 
and omniscient God with the existence of pain and the ceaseless 
“struggle for existence,” rand à propos has a remark tinged 
with local colour which is worth reproducing. ‘And yet,” he 
says, ‘‘man, who is so wise and good that he is always saying, 
with King Alphonso of Castle, ‘If God had called me to His 
councils things would have been in better order,’ has invented 
competitive examinations, which mean suffering and pain for all, 
without even a compensating ‘ survival of the fittest’ or improve- 
ment of the race!” We believe that competitive examinations 
were invented by the Chinese, and introduced into Europe by 
Jesuit missionaries. The Chinese are celebrated among the 
nations of the world for the elaborate system of cruel tortures 
employed in their administration of justice. On the other hand, 
we owe tea and many other nice things to them. 


TuE annual winter meeting of the Department of Super- 
intendence of the U.S. National Education Association was 
held lately at Washington. The most important topics treated. 
weie “ How and to what extent can Manual Training be in- 
grafted on our System of Public Schools?” and ‘* How can the- 


Qualifications of Teachers be determined ?” 
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THE Archeological Congress which is to be held at Moscow, 
“in 1890, will have an international character, many German, 
French, Italian, and other men of science having already been 
invited to attend. The Congress will consider the following 
subjects: (r) prehistoric antiquities; (2) historical, geo- 
graphical, and ethnographical questions ; (3) Russian ait monu- 
ments ; (4) ecclesiastical monuments ; (5) Slavo-Russian language 
and writing; (6) Slavo-Byzantine and West European anti- 
quities ; (7) Oriental and heathen antiquities ; (8) latest progress 
of archseology. 


Mrs. ZELIA NUTTALL has been elected a Fellow of the 
American Association for the Advancement of Science in 
recognition of her researches in Mexican archeology. 


A TRANSLATION of Dr. E. B. Tylor’s hand-book of ‘* Anthro- 
pology ” into Spanish by D. Antonio Machado has just been 
published in Madrid. The author contributes a special preface 
drawing attention to the valuable anthropological material still 
to be found in Spanish America. 


THs first number of what will no doubt prove to be an im- 
- portant and valuable periodical has just been issued. It 1s called 
internationales Archiv fur Ethnographie, and is edited by J. 
D. E. Schmeltz, of the Ethnographical Museum of Leyden, who 
“has received promises of co-operation from many of the foremost 
ethnologists and anthropologists in Europe and America. The 
present number (which contains German, Dutch, and French 
contribttions) opens with a striking article, in German, by Dr. 
L. Serrurier, Director of the Leyden Ethnographical Museum, 
`” on the arrows of New Guinea. Representations of the various 
types of New Guinea arrows, admirably printed in colours, 
illustrate this interesting paper. 


WE have received the first number of The American 
Anthropologist, This new quarterly periodical is issued under 
the auspices of the Anthropological Society of Washington, and 
the editorial committee seek the co-operation of all who are 
mterested in the advancement of anthropological science. In 
the first number there are papers on the law of Malthus, by Dr, 

. James C. Walling ; the development of time-keeping in Greece 
and Rome, by F. A. Seely; the human hand, by Dr. 
Frank Baker ; and the Chane-abal (four-language) tribe and 
dialect of Chiapas, by Dr. D G. Brinton. 


THE American Meteorological Fournal for January contains :— 
(1) An article by F. Waldo on instruments for measuring 
atmospheric pressure, showing the differences that exist in the 
standard barometers of different countries, and that the standards 
do not always remain constant for a number of years. (2) A 
paper by Piof. H. A. Hazen on the exposure of thermometers, 
with a discussion ofa new plan proposed by Dr, R. Assmann, 
The latter paper was presented to the Berlin Academy in 
November last. (3) On a thirty-day period of the weather, by 
H. Helm Clayton. The writer considers that the period 1 
strongly substantiated by facts, although at present they remain 
empirical facts, 


THE Deutsche Seewarte thas published the seventh volume 
‘of the results of meteorological observations for 1° squares of 
the North Atlantic Ocean. The object is to discuss the ob- 
servations collected by German and Dutch vessels between 
latitude 50° and 20°N. in the North Atlantic, adjoining the 
district of the nine equatorial 10° squares between lati- 
‘tude 29° N. and 10° S., and longitude 10° and 40° W., the 
observations for which have been discussed by the Meteoro- 
logical Council. The district now covered by the two institu- 
tions embraces 60° of latitude and 30° of longitude, with the 
excéption of one 10° square, which will shortly be pub- 
lished. The German observations are published in a tabular 
<form, showing for each degree the direction of the winds under 
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sixteen points, the number of storms, the mean wind force, 
pressure, temperature of air and sea, rainfall, and other parti“ 
culars, The number of observations for each subdivision is 
sometimes small, but always quoted, and in their present form 
the observations may be added to subsequently, or amalgamated 
with those of other countries. A small but important district 
south of 20° N. (the limit of the German investigation) and west 
of 40° W. (the limit of the English investigation), embracing 
the region of the ongin of the West India cyclones, has yet to 
be undertaken by some body, to complete these important con- 
tributions to mantime meteorology, 


A NEW chloride of gold, Au,Cly, has been prepared by Prof. 
Julius Thomsen, of Copenhagen (Journ. fiir Piakt. Chemie, 
1888, No. 2) The method of preparation is remarkably simple, 
gaseous chlorine being merely brought into contact with gold in 
a fine state of subdivision and at a moderately elevated tempera- 
ture. About 50 grammes of finely divided gold, obtained by 
precipitating a solution of the trichloride with sulphurous acid, 
was thoroughly washed, partially dried to the consistency of a 
thick mud, and placed in a previously weighed glass tube. At 
its lower end the tube was drawn out and the delivery tube of a 
chlorine generator sealed on to it. A stopper and exit tube at 
the upper end completed the arrangement. A rapid stieam of 
chlorine gas (half a litre per minute) was then passed through 
the apparatus, the lower end of the wider portion containing the 
gold being gently heated to start the reaction. The whole was 
then placed in a glass beaker surrounded by cotton-wool in order 
to prevent too rapid cooling, by which device the heat of the 
reaction itself was sufficient to complete the combination. At 
the commencement the absorption of- chlorine was perfect, not a 
bubble escaping, but at the expiration of half an hour the point 
of saturation was reached. After expelling the uncombined 
chlorine the tube was again weighed, and the amount of chlorine 
thus taken up determined. In every experiment the proportion 
of chlorine to that of gold was found to be very slightly more 
than two to one, the average ratio being 2°09 to 1'0. The slight 
excess of chlorine was due to minute spangles of trichloride of 
gold sparsely disseminated throughout the mass. The simplicity 
of this mode of preparation and the constancy of the results 
may perhaps excite wonder that Au,Cl], has not hitherto been as 
well known as AuCl and AuCl, As a matter of fact, Prof. 
Thomsen discovered it several years ago, and published his 
results, but owing to the adoption of different methods by later 
workers the conclusions of Prof. Thomsen were not considered 
confirmed. Now that the work has been repeated and com- 
pletely verified there is no longer any reason why Au,Cl, should 
remain in the background. It is interesting theoretically as 
being the aurous salt of chlor-auric acid, HAu Cls. 


From the Annual Report of the New York State Department 
of Public Instruction, it appears that during last year over 
31,000 teachers were employed in the State of New York, and 
that of this number only 5821 were males, The number of 
children of schoo] age was 1,763,115; the total enrolment, 
1,037,812 ; the average attendance, 625,610 Mr. Draper, the 
Superintendent, the author of the Report, says that the attend- 
ance in the schools does not keep pace with the growth of the 
population, and that the uneducated class is increasing. 


COLONEL LE MESSURIER has just brought out a third edition 
of his useful pocket hand-book on the ‘‘ Game, Shore, and Water 
Birds of India.” The utility of this unpretending little work 
has been vouched for by the call for its re-issue in an octavo form 
with the addition of many drawings made by the author during 
his recent fulough in England, and we are glad to see to what 
practical use he has turned some of Prof. Flower’s exhibits at 
the Natural History Museum. Colonel Le Messurier writes as 
a field-natwalist fu' field-naturalists and sportsmen, without any 
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great pretensions to scientific knowledge, but there is no doubt 
that all naturalists will gain useful hints from this little volume, 
which 1s profusely illustrated with woodcuts, giving the charac- 
teristic features of most of the species, 


‘THE STATESMAN’S YEAR-BOOK” for 1888 has been pub- 
lished. It contains additions and alterations which largely 
increase the value of the work, and the statistical and other 
information has been brought up to the latest available date. 


WE have received three issues of the “ Annuario ” published 
by the Imperial Observatory at Rio de Janeiro—the issues for 
1885, 1886, and 1887, *The work is well compiled, and the 
editor evidently takes great pains to secure that each issue shall 
be decidedly better than its predecessors. Besides the usual 
collection of astronomical facts, the work contains useful tables 
telating to meteorology, chemistry, physics, geography, and 
other sciences, 


Tue “ Annuaire Géologique Universel” of Dr. Dagincourt, 
which has just been issued for the third time, has been much 
enlarged and improved, The new volume contains an exhaustive 
1eview of recent work in paleontology and geology. 


A FOURTH edition of Piof. Nichol’s ‘Tables of European 
History, Literature, Science, and Art, from A.D. 200 to 1888” 
(Maclehose) has been issued. The idea of the work is good, 
but we cannot say that the scientific tables are always quite 
satisfactory. In his lists of men of science the compiler includes 
the names of some writers who have a very inadequate claim to 
the place he accords to them. 


Tae Trustees of the Australian Museum have issued a de- 
scriptive catalogue, by Dr. R. von Lendenfeld, of the Medusa 
of the Austialian seas. Speaking of the Scyphomeduse, Dr. 
von Lendenfeld says that he has observed three species in 
New Zealand, three species on the coast of Victoria, and five 
species in Port Jackson. Two of the latter are identical with 
the Victorian species. Of the nine species, six have been 
described by Dr. von Lendenfeld ; his specimens of the remain- 
ing three were not sufficlently well preserved for description. 
The difficulty connected with the preservation of t ese beautiful 
animals has, he points out, been a great obstacle in the way 
of a thorough knowledge of them. 


THE fifth volume of the collected works of Paul Broca has 
just been issued by M. Reinwald, in Pans. This volume, which, 
like the others, 1s sold separately, is particularly intere-ting to 
zoologists. It contains Broca’s numerous and important memoirs 
on the brain of man and primates, It is well illustrated. 


M. ZoGRaFr’s new work on the structure of the Acipenser 
ruthenus, which appeared in the /svestia of the Moscow Society 
of Amateurs of Natural Science (vof. lii. fasc. 3), will be most 
welcome to zoologists. Following the methods adopted by 
Gunther, Johann Miller, and Pallas, and more especially by the 
Swedish ichthyologist, F. A. Smitt, who has applied the system 
of numerous measurements used in anthropology to the study of 
fishes, M. Zograff has undertaken to give anew a complete de- 
scription of the Russian species of Acipenser, and the Central 
Asian species of ScaphirAynchus. IIe begins his work by a 
gene-al description of the body of the Russian Acipenseride : 
the varying shapes of their heads ; the indexes of length, width, 
‘and thickness of the body ; the skin and spines ; the teeth ; the 
muscles; and the brain. The whole 1s accompanied by numerous 
engravings and coloured plates, great attention being given to 
the minute anatomy of all parts of the different species. 


AxMoNGst the papers contained in the last issue of the 
Transactions of the Seismological Society of Japan (vol. xi.) is 
one on earth tremors in Central Japan, by Prof. Milne. The 
paper is a continuation of one on the same subject read before 








the same Society in 1883, which was referred to in these columns 
at the time. In the present paper the writer discusses recent 
investigations into earth tremors in Italy, describes tremor re- 
corders, with special reference to an automatic tromometer, 
gives numerous tables of records of the latter instrument, and 
finally refers to the subject of earth tremors on mountains, The 
paper is one of great length, and is accompanied by numerous 
charts and tables, which make it a respectable volume in itself 
The conclusions may, however, be given in a brief space. 
Prof. Milne says that his chief object has been to show the 
relationship which earth tremors hold to barometrical fluctua- 
tions, barometrical gradients, and the wind. He concludes 
that they are more frequent with a low than a high barometer, 
but even with the former they may often not be observed ; that 
with a high gradient they are almost always observed, but with 
a small gradient only seldom : that the stronger the wind the more 
likely they are to be observed ; when there has been a strong wind 
and no tremors it has often been a local wind, or one blowing 
inland from the Pacific Ocean; the recorded earthquakes do 
not appear to be connected with earth tremors, more than that 
both are more frequent at the same seasons; and tremors are as 
severe on the summit of a lofty mountain as on the plains. So 
far as his observations have hithe:to gone in Japan, it appears 
that the majority of earth tremors are movements produced by 
the action of the wind upon the surface of the eaith, and that 
these may often be propagated to distant places where wind 
disturbances have not occurred. 


ON January 13, at 11.10 pm,, a faint shock of earthquake 
was felt in the district of Orebro, in Central Sweden, It was 
not accompanied by any subterranean noise. 

AT five o’clock on Sunday afternoon a c¥clone broke over 
Mount Vernon, a town in Illinois, sixty miles to the south- 
east of St. Louis. Many persons were killed or injured, and 
five hundred buildings were demolished in a few minutes 
The cyclone is said to have come up from the south-west 
with a rotary whirling motion, sweeping a path five 
hundred yards wide and several miles long, within which 
everything was destroyed. 

DuRING last month the so-called “red after-glow” was 
observed at sunset in the vicinity of Stockholm. Varying in 
intensity the glare extended considerably towards the zenith 

THE Finnish Government is on the point of organizing a 
number of stations along the coast of Finland for the observation 
of the nature and peculiarities of the dnift-ice dwing the winte: 
months. 


A LARGE block of stone with rude drawings and some Runic 
inscriptions has just keen discovered in the island of Tyorn, on 
the south-west coast of Sweden. It is of particular interest as 
being the first of its kind found in the southern part of the 
province of Bohus. 


A MEETING has just been held at Tonsberg, in Norway, of 
those interested in the Arctic seal fisheriss in that country, for 
the purpose of considering the Scottish Fishery Board’s proposals 
that the close time for seal should end on April ro instead of as at 
present April 3, and begin on July 10 instead of July 15. 
Both proposals were unanimously rejected, the reason advanced 
being that their adoption would tend to ruin the industry, so 
far as Norway is concerned. The Scotch proposal that 
young and old seal should be treated alike during the open 
season was adopted, Finally, the following resolutions were 
passed : (1) that it was advisable that the close season should end 
at 6a.m, on April 3 instead of at midnight ; (2) that the law 
of preservation of seal should be altered so that the area covered 
by itshould range from 60° to 70° N., and from 10° E, to the coast 
of Greenland, A report of the meeting will be forwarded to the 
Scottish Fishery Board for their consideration. 
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THE Norwegian Fishery Promotion Society of Bergen has 
petitioned the Government for a grant of £15,0co for the 
development of the deep-sea fisheries of Norway. 


THE Merchant Taylors Company have recently voted ten 
guineas to the Parkes Museum to aid in its work of practical 
teaching and demonstiating sanitary science. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Macacus sinicus %), two 
Rhesus Monkeys (Macacus rhesus ? 9 ) from India, an Alpine 
Marmot (Arctomys marmottag ), European, a Vulpine Phalan- 
ger (Phalangista vulpina §) from Australia, presented by Mr. 
H. Austin Clow, F.Z.S.; three Esquimaux Dogs (Canis 
familiarts) from Greenland, presented by Mr. W. T. Tournay, 
F.Z.S. ; three Derbian Wallabys (Walmaturus derbianus) from 
Australia, presented by Lieut. C. M. Hepworth, R.N. R. ; four 
Alpine Accentors (Accentor alpinus), European, presented by the 
Lord Lilford, F.Z.S. ; a Cardinal Grosbeak (Cardinalis virgunt- 
auus) from North America, presented by Mr. Ayerst ; four Lion 
Marmosets (Midas rosalia), an Eyra (Felis eyra) from Brazil, 
four Parrot Finches (Erythrura psittacea) from New Caledonia, 
two Common Gulls (Zarus canus), a Black-headed Gull (Zarus 
ridibundus), British, purchased ; four Cereopsis Geese (Cereopsis 
novæ-hollandiæ) bred in the Gardens, 


OUR ASTRONOMICAL COLUMN. 


Mr. TEBBUTT'’S OBSERVATORY, WINDSOR, NEw SOUTH 
WALES.—Mr. John Tebbutt, the well-known and enthusiastic 
amateur astronomer of New South Wales, bas just published a 
little pamphlet giving a history and description of his private 
observatory, the work of which, he remarks with justifiable pride, 
“ has proved of sufficient importance to admit of Windsor being 
placed in the list of observatories in the British and American 
Nautical Almanacs, the Connaissance des Temps, and the 
Berliner Astronomisches Jahrbuch.” And this distinction has 
been well earned, for the lists here given of observations 
made, and of papers contiibuted to various scientific publi- 
cations, show the history of the little observatory to have 
been a most honourable one. Mr. Tebbutt has made all the 
observations himself, and until 1881 performed all the reduc- 
tions; latterly he has received occasional assistance in the 
computations from his sono: fiiends near. Hus instrumental 
equipment was for many years of the most modest description : 
for seven years it consisted principally of a sextant, and a 
telescope of 14 inches aperture. In 1861 a refractor of 3} 
inches aperture, and in 1864 a transit instrument of 2 inches, 
were added, Jn 1872,'Mr. Tebbutt became the possessor of an 
equatorial of 44 inches, which was his chief instrument until 
about a year and a half ago, when he bought a fine 8-inch 
equatorial by Grubb, once the property of the late Dr. Bone, of 
Castlemaine, The observations made have been ; pancipally of 
comets, for a number of which Mr. Tebbutt has also computed 
orbits, but daly meteorological observations have been kept up 
for twenty-five years, the results of which have been published 
in five parts, and transit observations have been taken regularly 
for time. Mr. Tebbutt has also done good service to science by 
his papers on astronomical subjects in various organs of the 
-colonial press, for hitherto the private pursuit of astronomy 
has been greatly neglected in the Australian colonies, and he 
has almost stood alone as an amateur observer. It is to 
be hoped that this record of his labours and his success may call 
forth many imitators. 


PuLKowa OBSERVATORY.—The Report of this Observatory 
for the year ending May 31, 1887, refers to the heavy loss the 
institution sustained in the death of Dr. August Wagner. Owing 
to his death, the work of publication has been somewhat de- 
layed; he had, indeed, finished a memoir on personal and 
instrumental errors for the mtroduction of vol. xii, but the 
-materials he left for the stellar and planetary catalogues were 
not so readily denlt with. Stull, it is expected that this volume, 
-and the introduction to vol. xiv., may soon be ready for pubh- 
-cation ; vols. xv. and xvi., which will contain meridian observa- 


tions for the period 1872-80, and the catalogue, aie ready to fol- 





low vol. xiv. through the press. Of vol, vi, the catalogue, form- 
ing the first part—meridian observations 1840-69 of Bradley and 
other stars down to mag. 6—-has already been distributed, and the 
remainder is in hand; vol. x., Prof. Struve’s double-star obser- 
vations, is still incomplete. The observational work of the 
Observatory has suffered no great change. The 30-inch refractor 
las been used by Dr. H. Struve for the measurement of the 
more difficult of Burnham’s stars, the fainter satellites of Saturn, 
and the satellite of Neptune. The old 15-inch has been used 
by Drs. H. Struve and Hasselberg for photographic experiments, 
and by Prof. O. Struve for observations of Procyon, which has 
now tess followed through nearly a complete period of its 
orbital motion. . 


WOLSINGHAM OBSERVATORY. —The Rev. T. E. Espio 16- 
orts that during the last year he has continued his sweeping 
or red stars and stars with remarkable spectra, and that he has 
published spectra of 126 objects in the- Astronomische Nach- 
richten, Nos. 2788 and 2825, of which eighty-six were found in 
the sweeps. Fifteen of the stars were of Secchi’s type IV. 
Three new variables of long period have been discovered, and 
the usual observations of vanables have been made and for- 
warded to Prof. E. C. Pickering. The Observatory has been 
entiched by the present from Canon Slatter of a fine 4°8-inch 
equatorial by Troughton and Simms. The new edition of 
Birmingham's Red Star Catalogue will be ready for the printer 
in a few weeks, 








ASTRONOMICAL PHENOWUENA FOR THE 
WEEK 1888 FEBRUARY 26—MARCH 34. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on February 26 

Sun rises, 6h. 54m. ; souths, r2h. 13m. ro‘os. ; sets, 17h. 3am. : 
ight asc. on meridian, 22h. 36°3m.; decl. 8° 48'S. 
Sidereal Time at Sunset, 3h. 56m. 

Moon (Full, February 27, 12h.) mses, 16h. 22m.; souths, 
23h. 5om.; sets, yh. 4m.*: right asc. on meridian, 
roh. 15°3m. ; decl, 12° 537 N. 

Right ase. and declination 


Planet. Rises. Souths. Sets. on meridian. 
m. h. m. h m. b. m ae 

Mercury.. 653 .. 1250 . 18 47... 23.133... I 26S. 
Venus ... 5 39 . 9 58 .. 1417... 20 204 .. 19 2658, 
Mars ... 22 15*.. 333 . 8 51... 13550 .. 8 58S. 
Jupiter... 1 40... 5 53 10 6 .. 16146 .. 20 178. 
Satun .. I3 50 .. 2147 . 44%... 8 116... 20 35N. 
Uranus... 21 8%... 2 41... 14 ....13 26... 5 568, 
Neptune. 9 38... 17 18 ... o 58* 3.42°0 .. 17 57N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Variable Stars. 


Star Ra Decl. 
h m 5 h. m 
U Cephei o 52°4...81 16 N. .. Feb. 29, 18 56 m 
Algol .. .. an 3 0°9...4031N. . Mar. 1,,3 12 m 
A Tauri... o n 3545 . I2I0N.... ,, » IB m 
Ç Gemnorum . 6 575 . 20 44N.... Feb. 28, 22 om 
R Canis Majoris... 7 14°5...16 12S. ... ,, 29, 19 18 m 
; Mar. 1, 22 34 m 
U Monocerotis ... 7 25°5 ... 9 33 S. ... Feb, 26, m 
3 Libræ + e 14 5570... 8 4S. n i 29, I 32 m 
R Ophiuchi.. ... 17 13... 15 57S... , 28, At 
U Ophiuchi .. 17 10°9 I 20 Mar. I, O 42 m 
and at intervals of 20 8 

X Sagittarii ow» I7 405 .. 27 478S. ... Feb. 26, 2 oM 
W Sagittarii . 17 579... 29 35 S. ... Mar. 2, 5 om 

R Lyræ .. .. 18 51°99 43 48N... 5, 2, 
U Aquile oe 19 233... 7 16S... n» 3 5 OM 
S Aguile ve 20 6'5... 15 17 N. ... Feb, 26, m 
Y Cygni o a 20 476.. 34 14N. o 4) 27, 19 24 m 
ar. I, 19 18 m 
S Cephei we 21 366.. 78 FNL. y , M 
d Cephei ... ... 22 250... 57 51N. n 2 oM 


M magnifies maximum ; se minimum. 
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Occultation of Star by the Moon (visible at Greenwich), 


Corr nding 
, angles from ver- 
Feb. Star. Mag. Disap. Roap. tex to right for 
inverted image 
7 h m h, m. ő 4 
26 ... 7 Leonis .. ... 6$. 5 16.. 6 7 ù 112 29I 
March. b. 
I... 23 «. Mars in conjunction with and 2° 37° south 
of the Moon. 
3 19 Mercury m inferior conjunction with the 
Sun. 
Weteor-Showers. 
RA. Decl. 
Near 8 Virgmis .. ... 192 4. 2N..., Mach 2 and 3. 
From Sagittarius... ... 280 ... 17S.  . Very swift; streaks. 





THE RELATIONS BETWEEN GEOLOGY AND 
THE BIOLOGICAL SCIENCES 


[NX the remarks which at our last anniversary I had the honour 

of offering from this chair, I congratulated the students of 
geology and minealogy upon the new and intimate relations 
which, to their mutual advantage, are now growing up between 
those departments of science. It has, however, been suggested 
that, while geologists are thus being brought into closer alliance 
with mineralogists, the strong bonds of union which have so 
long united us with the biologists are becoming somewhat 
relaxed, and, indeed, stand in no small danger of actual 
dissolution. 

Highly as I estimate the value of the rapprochement between 
the geological and mineralogical sciences, I for one should 
1egard such a result as far too dearly purchased, 1f it necessarily 
involved any intenuption of the close relations which have so 
long subsisted between geology and biology. But I cannot for 
one moment believe that such a grievous misfortune seriously 
threatens the cultivators of the two great departments of natural 
science. 

Notwithstanding certain divergencies of opinion which have 
made themselves heard within an ancient University, and have 
awakened a faint echo in the halls of our National Museum, I 
cannot doubt that the teachers of geology and biology will easily 
discover a modus vivendi upon what 1s, after all, a subject of 
very secondary importance—the arrangement of natural-history 
collections. 

No one can read recent declarations of the present Director of 
our National Museum without being impressed by his manifest 
desire to make the splendid collections under his care reflect, 
as completely as possible, the present condition of our knowledge 
of natural hitoy. And if, on the other hand, we turn to the 
remarks made by the Keeper of the Zoological Department, at 
Swansea, m 1880, and to those of the Keeper of the Palonto- 
Jogical Depaitment, at Manchester, last year, we shall find in 
those utterances ample guarantees that, in the arrange vent of 
their collections, questions of piactical convenience will not be 
lost sight of; we shall be satisfied that there is not the smallest 
danger of revolutionary ideas leading to the removal of ‘‘ ancient 
landmarks,” or of unattainable ideals being sought through the 
wholesale commingling of incongruous elements, The collections 
of our Universities are happily free from the conditions which 
must always hamper an institution where the interests of pornlar 
amusement have to be reconciled with those of scientific work ; 
and it is for the teachers of natural science in th se centres of 
thought to agiee upon an arrangement which may best serve to 
illustrate their courses of instruction. 

But while the discussion on museum-arrangement may be 
regarded as a purely academical one, which, after scintillating 
for a while in letters and pamphlets, died out in some not ve 
formidable explosions at the recent meeting of the Britis 
Association, it may be wise on our part not to pass by quite 
unnoticed some indications of the attitude of the younger school 
of biologists towards paleontological science, this attitude 
having been very conspicuously manifested during the discussion 
in question. 

If I rightly apprehend the views of some of my biological 
friends, as gathered not only from their published utterances, 


t Address to the Geological Souety by the President, Prof. John W. 
Judd, F.R.S., at the Anniversary Meeting, on February 17. 





but also from private conversations, the position they are inclined 
to take up may be expressed somewhat as follows :— 

“ Palzonto! has no right whatever to separate existence as 
a distinct branch of science. Fossils are simply portions ot 
animals and plants, and ought to be dealt with as such; for all 
scientific purposes it is quite immatenal whether the organism 
which we are called upon to study expired only an hour since or 
died millions of years ago. Imperfect fragments can only be 
properly interpreted in the light afforded by the more complete 
structures found in recent organisms; and hence the naturalist 
who 1s engaged in studying a particular group of living organisms 
is the only person competent to deal with its fossil representa- 
tives. In our laboratories and our museums alike, therefore, 
fossil remains ought to be studied side by side with the living 
types which most nearly resemble them, and always by the same 
investigators. This being the case, it is neither necessary nor 
expedient that there should be a class of students whose chief 
concern is with extinct forms of hfe; and as for the geologists, 
they have really no farther concern with fossils than just to find 
them, attach a label indicating the period at which they must 
have lived, and hand them over to the biologist for study and in- 
corporation in his collections. Any action beyond this can only 
be regarded, indeed, as an act of usuzpation on the part of geo- 
lozists, and must tend, not to the advancement, but to the injury 
of true science.” 

Such, so far as I have been able to gather them, are the ex- 
treme opinions which some biologists now entertain. It may, 
perbaps, seem presumptuous on my part to venture to offer a plea 
or palæontology, but there are considerations which may induce 
us to regard such a plea as coming better from one whose place 
in the ranks of the geological army lies nearer the centre than 
in the biological wing; fiom one who regards paleontology 
as the borderland of the geological and biological sciences—~a 
borderland where the cultivators of both ought ever to meet, not 
for rivalry and aggression, but for the necessities of intellectual 
commerce and the advantages of mutual help. 

The view of paleontology which 1 have ascribed, I believe 
not unjustly, to some biologists is one which has just such an 
amount of tiuth in it as to render it plausible, but at the same 
time, as I cannot but believe, is one of those half-truths which 
are proverbially more dangerous than downright errors. Palæ- 
ontology is not, as has often been confidently asserted, simply a 
branch of biology ; it is equally a part of geological science, and 
there are the strongest grounds, both of 1eason and expediency, 
for retaining it in that position. All geological science 1s based 
on the principle that the past can only be interpreted by the study 
of the present; Darwin was the intellectual child of Lyell, and 
the “Ongin of Species” was the logical outcome of the 
t Principles of Geology.” No palseontologist, worthy of the 
name, has ever dreamed of studying fossils except in the light 
afforded by the investigation of their recent analogues. Indeed, 
1f we were to carry ont the aggressive xleas of some biologists to 
their legitimate consequences, there would be left to us no 
science of geology at all; for why, it may be asked, should the 
study of physical piocesses in the past be carried on separately 
from the investigation of the same processe» as exhibited at the 
present time? But then, by a strange Nemesis, I fear the same 
all-devouring physics, after swallowing up geology, would make 
very short work indeed with biology itself. And there is still 
in the background another claimant for universal empire in the 
realms of thought, for are there not some who dream of all 
sciences ultimately becoming the victims of that new portent of 
ambition—‘' geography ”? 

In considering the present position and future claims of 
palæontology, I may be permitted at the outset to offer a protest 
against a class of objections which has sometimes been very un- 
fairly urged against the votaries of that branch of science. It has 
often been assumed thai the students of fossils are contented with 
a lower standard of excellence than that which is aspired to by 
the cultivators of other branches of natural history. Now, 
setting aside for n moment the very important consideration that, 
owing to the imperfection of the remains which they are called 
upon to study, paleontologists are confronted by difficulties which 
do not beset the investigators of recent forms, I maintain that 
the charge is an altogether unjust one. Palseontologists are no 
more responsible for the unwise use made of fossils by incom- 
petent persons than are zoologists for the vagaries of shell- and 
butterfly-hunters, or botanists for the absurdities of fern- and 
diatom-collectors. a 

Doubtless there has been much work done in connection with 
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fossils, as well as with other natural history objects, of which 
we can only speak with shame and regret ns having been under- 
taken unadvisedly and performed ignorantly,—work which, 
prompted by an unwise ambition, has been conceived in error 
and brought foith in presumption 

It would ill become anyone from this chair to speak lightly of 
the great, the inestimable services rendered to our science by the 
collectors of fossils, Ilow many interesting and novel forms 
have been brought to light by their patient efforts! How often 
has the structure of ob-cure types been rendered clear through 
their constant and persevering endeavours to obtain more perfect 
specimens! Yet sometimes the very zeal of collectors has led 
them astiay. Despairing of finding systematic zoologists and 
botanists who could devote the necessary time and attention to 
the study of objects which they have obtained with so much 
trouble and pains, they have unwisely undertaken, without the 
necessary training and knowledge, the naming and description of 
forms of life which required for their proper interpretation all the 
skill and experience of the most able comparative anatomist or 
ie re morphologist : 

feel sure that, if those who have thus erred, through acting 

with “a zeal which is not according to knowledge,” could 
realize the injury done to science by such proceedings, they 
would pause before burdening scientific literature with premature 
names, imperfect diagnoses, and ill-digested materials, Fossils 
are, it is true, ‘‘the medals of creation,” and for the purposes 
of the historian of past geological times, it may seem that any 
name, however bad, which can be employed. for purposes of 
reference must be better than none at all. But fossils, it must 
be remembered, are much more than mere ‘‘ medals,” They are 
the precious relics of the faunas and floras of bygone times ; 
landmarks—the only ones we can ever hope to discover—which 
may serve to guide us in tracing the wonderful story of the 
evolution of the existing forms of life. Reverently—as the 
mineralogist treats meteorites, those pocket-planets and errant 
members of the outer universe—should the biologist regard fossils, 
the fragments of an earlier life, the collateral, uf not the direct, 
ancestors of living types. 


So far I am from thinking that the study of fossils ought in all 
cases to be undertaken by those who are actually engaged in 
working out their recent representatives, that I believe such a 
practical abolition of paleontology as a distinct branch of 
science would tend, not to the advantage, but to the injury, of 
both biology and geology. And I will venture to set forth my 
grounds for this concluston. 

It may be remarked at the outset that at a time when all the 
tendencies of biological science appear to be towanls an extreme 
specialization, it 1s strange to find that there are advocates for 
the suppression of what 1s now so well-developed a department 
of biological science as paleontology. When the woik to be 
done has become so vast that some biologists feel themselves 
compelled to restrict their studies anıl labours to the morpho- 
logical, or even to the histological department, others to the 
embryological, the physiological, the taxonomic, or the choro- 
logical bianches of zoology or botany respectively, why should 
not some concentrate their efforts upon the elucidation of the 
ancient forms of life? When the study of a single group, often 
a very limited group, of animals or plants 1s suficient to exhaust 
the energies of a particular naturalist, it is smely not unreason- 
able that forms which have become eatinct and have left only 
very imperfect evidence of their structure and affinities, and.these 
requiring peculiar methods for their study, shonld attract the 
attention of spectal investigators. 

The study of fossils, we may 1emark, if it be undertaken by 
any biologists, must fall to systematic zoologists and botanists, 
and these have become somewhat rare and ont of fashion in 
modern times ; so few in numbers, indeed, do they seem as to 
be scarcely able to cope with the ever-increasing airay of living 
forms ; and ıt would he a hopeless task if upon them were also 
cast the overwhelming mass of fossil ones. 

Imagine the embarrassment and dismay of a student of livin 
sponges, whose favourite (possibly his only) method of research 
has consisted in studying with the microscope innumerable thin 
slices cut from tissues and embryos, if a cartload of chalk-flinks 
were thrown down at his door, and he were required to interpret 
the fragments of sponge-skeletons which they contained in every 
conceivable variety of disguise through peculiar processes of 
mineralization | 

There are, indeed, a variety of special reasons why ordinary 


a 


systematic zoologists and botanists become, by the very habits 
acquired in their daily pursuits, singularly ill fitted for dealin, 
with fossil forms. 

In studying recent forms the zoologist or botanist is bound to 
take into consideration, in fixing the systematic position of an 
organism, not only its skeleton, but all its soft parts, and even 
the structure and mode of development of its embiyo; he may 
also be called upon to note physiological peculiarities, before he 
is ın a position to mrive at a decision ag to its place in the 
zoological or botanical series, But for the student of fossil forms 
none of these aids are available, he 1s compelled to do his best 
without them. Investigators of the recent Mollusca are, of 
course, “‘ malacologis's,” but he who studies the extinct forms 
of the group must perforce labour under the stigma of being “a 
mere conchologist” In examining recent vertebrates it 1s 
allowable to make every possible we of the aid afforded by 
a study of the ligamental skeleton, in unravelling their affinitics ; 
but he who works on fossil vertebrates is and must remain a 
pure osteologist, Botanists have been led to the conclusion 
that for the classification of plants the reproductive organs 
always affoid the safest guides; but paleontologists, alas ! are 
frequently called upon to do thew best in deciphering frag- 
mentary remains of the vegetative organs. 

It is not, as some biologists would almost seem to imagine, 
that paleontologists are led by any perversity of mind to reject 
the light which is afforded to them, or that they are not deeply 
sensible of the great value and importance of many rec-nt re- 
seaiches in respect to living forms ; but simply that they realize 
—often very sadly realize—the impossibility of availing them- 
selves of the help afforded by such researches, in connection 
with the very imperfect material with which they are called upon 
to deal. 

If we were to suppose that a suiveying ship brought home from 
a newly-discovered island a heterogeneous mixture of isolate l 
bones and teeth, of shells, bits of stick and fallen leave-, 
zoologists and botanists might be perfectly justified im refusin x 
to waste their time upon such unsatisfactory materials. But if, 
subsequently, news airived that after the departure of the ship 
the whole island had sunk beneath the ocean, then the circum- 
stances would have completély changed, and no pains and care 
would be felt to be too great if expended in dealing with such a 
unique collection, however imperfect ıt might be. Or, to take 
a case which has actually occurred, the curators of the Ashmolean. 
Museum weie fully justified in ordering the destiuction of the 
moth-eaten dodo skin, so long as they had no reason for 
doubting that other and better specimens were procurable ; but 
now no labour and pains is considered too great im studying the 
most imperfect fragment of the bird. 

And here I may perhaps be permitted to say a word in defence 
of what has been treated as an absurd practice on the part of 
palxontologists—that of giving names to small fragments of 
organisms. It must he admitted that when subsequent investi~ 
gation proves that distinct generic and specific names have beem 
given to the root, the stem, the outer and the inner bark, the pith, 
the foliage, and the fruit of the same plant, the absurdity does 
seem striking. But it is impossible to defer giving a name to @ 
fossil until all doubts about its structure and affinities have becr 
completely settled by the finding of exceptionally perfect speci- 
mens. ‘Nevertheless, it ought certainly to be insisted on that 
names should be given to very fragmentary fossils only by œ 
competent naturalist, and that he must accept the responsibility 
of his act <A Single tooth of a mammal may affowd gocd 
grounds for the estab'ishment of a genu; and species, while it 
might be utter folly to treat the tooth of a shark in the same 
manner. 

The remains of many extinct forms are in sach a peculiarly min- 
eralized condition as to require special skull and training for their 
proper interpretation: Skeletal elements which were originally 
siliceous are now represented by pseudomorphs in calcite, an.l 
vice versd. Characteristic structures in bones, shells, or wood 
may be wholly obliterated, and mineral structwes of a strangely 
deceptive kind may be developed in their place. The curtous 
story of Eowon canadense and its supposed allies is surely a suffi- 
cient justification for the existence of palsontologists—thnt is, 
of specialists trained equally in the interpretation of biological 
and petrological structures. Dr. Sorby has shown that whole 
families of Mollusca may disappear from a fauna because of the 
unstable condition of the calcic carbonate which composes their 
shells, and his conclusions have been confirmed by Mr. Kendall. 

Prof. Sollas has similarly shown that the absence of the por- 
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cellanous types of the Foraminifera from the Palwozoic rocks m ıy 
be due, not to their non-existence when those rocks were formed, 
but to the fact of their shells being composed of the unstable 
aragonite, 

Such facts as these must convince any unprejudiced person of 
the absolute necessity, to the naturalist who attempts to study 
extinct forms, of an acquaintance with the nature a the mineral 
changes which organic remains undergo, In his interesting 
memoir upon those cu11ous and enigmatical fossils, the Recepta- 
cultidæ, Dr. Hinde has admirably shown the advantages of this 
combination of biological and petrographical study. 

In this connection I cannot avoid alluding to a very prevalent 
and, as I cannot help thinking, very erroneous notion, that an 
intermingled zoological and palseontological collection, however 
inconvenient, would ceitainly be very instructive. To this view 
I offer the strongest protest, for I believe that the mistakes 
which would arise from the examination of such a collection 
would far outweigh any instruction to be derived from it. 

I fail to see what usefnt lesson would be taught by swamping 
a collection of the lizirds, snakes, tortoises, and crocodiles living 
at the present day with the vast slabs containing the relics of 
Reptilia which have existed in periods ranging from the Permian 
to the Pliocene. Nor is it apparent to me why the precious 
semains of Archaeopteryx should be hidden away among a wilder- 
ness of bird-skins. 

Any arrangement which could lead to the idea that even the 
aichest collection of foss'ls is in any way commensurable with 
the assemblages of specimens that ın our museums represent the 
existing fauna is very greatly to be deprecated, So numerous 
are the gaps among fossil faunas, owig to the fact that only 
animals with hard parts, and, as a rule, only those that lived in 
the sea, had any chance of preservation, that the finest palzconto- 
dogical collections are, and must always remain, extremely frag- 
mentary, We have, in the past, fallen into so many and such 
grievous errors, by ignoring the imperfection of the geological 
record, that we may well hesitate before doing anythinz that 
would confirm this mischievous delusion. 

On the other hand, it may be pointed out that our acquaint- 
ance with extinct forms of life has increased to such an extent in 
recent years that a biologist may well be pardoned for not 
iealizing the vastness and importance of the problems involved 
in the study of fossils. It can only be a very inadequate idea of 
the value of paleontological evidence which leads fossils to be 
regarded (like the fauna and flora of a newly-discovered teiritory) 
as simply supplying a few missing links requied to fill up gaps 
in a natural-history classification, or as the appropriate ballast 
for a Noah’s Ark on a scale of national grandeur, Small as may 

be the whole bulk of a paleontological collection ın the eye of 
the student of recent forms, its great and transcendent value 
depends on the fact that the objects composing it belong to the 
faunis and floras of periods widely separated from the present 
and from one another. The discovery of a new type of reptiles 
10 the Trias is a very different matter from the detection of an 
equally remarkable form living ın New Zealand. The latter 
may, it is true, be a singular survival of some old type ; but the 
former is an actual landmark in the comse of reptilian develop- 
ment; and by the study of the fossil we are actually brouet 
much nearer to the solution of the problems connected with the 
history of that development than 1s posstble by the study of any 
recent form. ° 

In pointing out how vast has been the progress of our know- 
dedge in recent years concerning the ancient life of the globe, I 
may remind you of the estimates made by Prof. Huxley when 
speaking from this chair a little more than a quarter of a century 
ago. He then characterized ‘the positive change in passing 
from the recent to the ancient animal world” as “singularly 
small” ; and he regarded the extinct orders of animals as not 
amounting “fon the most liberal estimate” to more than one- 
tenth of the whole number known. The evidence which has 
been accumulated during the jast twenty-five years, however, 
has modified this estimate in a remarkable manner, as no one 
would be more ready to admit than the author of it himself. 

There is no little difficulty in making a calculation of the pio- 
portion of living to extinct orders, owing to the discrepancies in 
the opinions of zoologists and comparative anatomists as to what 
are the characters which ought to be considered as of ordinal 
iank, . For my present purpose I very gladly avail myself of the 
useful ‘‘ Synopsis of the Animal Kingdom ” prepared by Mr. E. 
T. Newton, which is ‘‘ founded on the slassttcation proposed by 
Prof. Huxley, with such modifications as are rendered necessary 
by recent discoveries ” 
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We may, I think, take the whole number of living orders of 
anımals generally accepted by zoologists at about 1 But in 
any comparison of these with fossil forms, it is only fair to 
exclude from our consideration such as possess no hard parts 
and stand little or no chanse of being preserved in a fossil state. 
Few would be bold enough to doubt that such soft-bodied forms 
must have existed in the past, or that they probably bore about 
the same proportion to the forms with hard skeletons as in the 
existing fauna ; even the boldest cephe on this subject would, 
L should think, be convinced by such singular accidents as that 
of the finding of the impression of Råisostomites, one of the 
Discophoree, preserved ın the soft calcareous mud of the Solen- 
hofen Slate. 

Now among the 10$ living orders of animals, at least 36 
are totally destitute of any hard parts capable of being preserved 
in a fossil state, and we have thus left 72 livmg orders with 
which our compaiison of the extinct orders must be made. 

What is the number of orders which must be created to receive 
extinct forms, 1s a question that has given rise to wide diversities 
of opinion in recent years. While few naturalists would con- 
sider 18 as an excessive estimate, there are others who would 
probably double that number. 

Taking the lower estimate and comparing the 18 extinct 
orders with the 72 living ones which contain animals with hard 
parts, we find the proportion of extinct orders to be 20 per cent. 
of the whole number known at the present time. 

But in comparisons of this kind, 1t must be remembered that 
there isan unconscious tendency among the students of recent 
forms of life to teder-estimate the differences between extinct and 
living forms. If we take such groups as the Graptolitidæ, the 
Monticnh poride, and the Strematoporidz, of the nature of the 
polyps of which we can know nothing, we can only place them 
in existing orders on the ground of some very general analogies 
in the skeleton, How little this may be worth, recent zoological 
researches, like those of Prof. Moseley on the Af/leporide and 
the Stylasteride have amply shown, 

The students of existing forms of life have arranged their 
pigeon-holes ; and into those pigeon-holes our unfortunate fossils 
are too often made to go. If there were no other objection to 
the wholesale commingling of recent and fossil types in a 
museum, there would be the valid and insuperable one arising 
from the fact that there are very considerable and important 
groups of fossils which cannot, without violence, be made to find 
any place in our accepted classification of existing animals~and 
perhaps never will. 

If, however, we consider the modifications which have been 
brought abont im our views concerning the relations of extinct 
to living forms by the important discoveries that have been made 
since 1862, we shall be impressed by the conviction that no com- 
parison of the numbers of living and extinct orders can give any 
adequate idea of the important influence of palseontological 
studies upon biological thought. The discovery of transitorial 
forms, like the Archeopteryx, the toothed birds of America, and 
the reptiles with avian affinities, together with the working out 
of the rich faunas of the Rocky Mountains, of Pikermi, Quercy, 
and the Siwaliks, of the Pampean formations of South America, 
the Karoo beds of South Africa, and the cavesof Australia, have 
already done much towards revolutionizing the ideas held 
twenty-five years ago by biologists concerning the significance 
and value of fossil forms. While the recognition of the 
less specialized precursors of such types as the horse and the 
elephant have perhaps produced most effect in removing 
objections to evolutionary doctrines, the light thiown by the 
study of fossil form» on the manner in which individual structures 
have arisen, as has been so well shown by Piof. Alexander Agassiz, 
in the case of the Echinodermata, opens up to us a wide and 
perhaps far more hopeful field of inquiry. We are, however, 
only at the beginning of the great task of utilizing the grand 
paleontological collections of mammals, of reptiles, of fishes, 
and of the various groups of the invertebrates, for laining 
the significance and tracing the origin of the structures found in 


living types. 


While maintaining that studies of this kind demand and justify 
the concentration of the labours of a special class of investigators, 
I feel sure that no one will misinterpret my meaning as to the 
qualifications required by the students of fossil forms. Far from 
suggesting that the palæontologist may be one destitute of a 
proper biological traming, or that he may be satisfied with an 
equipment of knowledge which would be insufficient for a 
systematic zoologist or botanist, I would maintain that no one 


. 
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has a right to take up the study and description of any fossil 
group until he has made a very careful and exhaustive study of 
its nearest living allies ; but, in addition to this, he ought also to 
have made himself acquainted with the peculiar mineral changes 
which o ic remains are liable to undergo. He will, more- 
over, be far more likely to interpret aright and to make the best 
use of the materials that come to his hand, if he have at least a 
general knowledge of what otheis working on similar materials 

longing to othe: departments of the animal or vegetable 
world have been able to accomplish, and of the methods which 
they have followed. Such paleontologists, I insist, have as 
much ight to recognition as any other class of biological 
specialists. 

Still less should I wish it to be implied that I think systematic 
biologists can afford to be ignorant of the results of palæonto- 
logical studies, ın their own particular fields of labour, One of 
the most mischievous weeds that have accompanied the evolu- 
tionist in his incuisions into various parts of the biological field 
is the preposterous ‘‘ genealogical tree.” We can scarcely turn 
over the leaves of a modern systematic work without finding it 
flourishing ın full luxunmance. No sooner has the student of a 

articular group arranged his families, genera, and species, than 

e thinks 1t incumbent upon him to show their genetic relations, 
Very Deere has Prof. Alexander Agassiz pointed out the 
utter fatuity of such a proceeding. As Lyell used to say, in 
speaking of such proceedings, the imagination of the systematist, 
untrammelled by an acquaintance with the past history of the 
group, ‘‘ revels with all the freedom characteristic of motion tv 
vacuo.” If for no other reason, zoologists and botanists ought 
to study fossil forms in order that, by encountering a few hard 
facts in the shape of fossils, they may be saved fiom these 
unprofitable flights of the 1mayination, 
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Rendiconti del Reale Istituto Lombardo, December 1887.--On 
the Tertiary formations near Cape La Mortola, in Liguria, North 
Italy, by Prof. T. Taramelli, The paper deals specially with 
the abrupt interruption which occurs in the prevailing ene 
and Secondary systems about this part of the Ligunan coast. 
This interruption is biought into connection with the great 
development in Liguria of the marine Pliocene formation, which 
in the Varo basin and near Ventimigha stands at a ent 
altitude of over 550 metres above the sea, but which does not 
occur at all further east m Istria and Friuli, where it ig repre- 
sented by thick alluvial deposits of vast extent.—On the neutra- 
lizers of tubercular virus, by Prof. Giuseppe Sormani. In 
continuation of his previous studies, the author here deals with 
twenty-one additional substances, or chemical ents, mak 
eighty altogether. According to their different action on Koch's 
Baculus these are grouped in thiee categories: those that have 
no effect; those that only attenuate, and those that entirely 
destroy, the virus. As many as twenty-two, including camphor- 
ated chloral, the bromide of ethyl, and the nıtrıte of ethyl, are 
found to be effective.—Meteorological observations made at the 
Biera Observatory during the month of November 1887. 


Riwista Sctentifico-Industriale, January 15.—The crepuscular 
tints in connection with the hygrometric state of the atmosphere, 
by Prof. Costantino Rovelli, Constant observation shows that 
red and orange tints prevail in a dry, yellow and green in a 
moist, state of the atmosphere, ‘This suggests a threefold divi- 
sion of the solar spectrum into (1) the region of warm rays trans- 
mitted by the lower atmospheric strata, and corresponding to a 
dry condition of the air; (2) the region of middle rays, yellow 
and green, more easily diffused and partly transmitted by the air 
in moist weather ; (3) the region of cold rays diffused by an 
atmosphere abounding in aeriform vapour. The terrestrial dust 
suspended in the air, by condensing the aqueous vapour, as 
is now generally accepted, may also tend to produce those 


. occasional after-glows of intense brightness, which have been so 


often observed after violent volcanic eraptions. The varous 
character and intensity of the tints may all be thus explained by 
the theory of the eclectic transmission of the coloured rays by the 
corresponding states of the atmosphere, and partly also by the 
particles of dust held in sus .-—On the constitution of fogs 
and clouds, by Prof. F. Palagi. These phenomena are attributed 
to the presence of minute drops of water with diameter of 1/10 
to 1/20 mm. at a temperature above zero, The recent observa- 
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tions made by the author on Mount Titano show that when the 
temperature falls below zero these globules are converted into 
minute hexagonal needles and flakes of the same form, the former 
about 1/20 mm. thick, and from two to ten times longer, the 
latter from 1/10 to 1/4 mm. in diameter. In thei passage from 
the higher regions through the lower and less cold strata, but 
still below zero, these simple crystalline forms appear to be trans- 
formed by the process of condensation and lomeration into 
the stars and flakes of ordinary snow. But when the tempera- 
tare rises above zero they are again changed to the minute liquid 
drops of clouds, fog, and rain according to the varying degrees 
of altitude and temperature. 


Bulletin del Académie des Sciences de Si. Pétersbourg, vol. xxx 
No. 1.—On the effects of the earthquake of February 23, 1887, 
at the Observatory of Pavlovsk, by Dr. Wild (an German). The 
effects of the catastrophe having been observed at the Observa- 
tones of England, France, Italy, Germany, and Austria, in 
trepidations of the magnetic instiuments, it was interesting to 
see whether the earthquake was felt as faras St. Petersburg, The 
results indicate that it was not.—-On the genus Ifemiculter and a 
new species of [lenuculterella, by N. Wai pachowski (in German). 
—Russian words used in the Saga dialect, and their phonetic 
modifications, by N. Katunoff; and lists of Saga: names of 
rivers, villages, and tribes, by the same. This little dictionary 
is highly spoken of by M. Radlof.—Studies, by O. Backlund, 
about the Pulkowa catalogue of stars, ‘‘ Positions moyennes de 
3542 étoiles,” published in 1886 (ın German). A detailed com- 

arison of the Pulkowa catalogue with the measurements by Herr 

omberg at Pulkowa, a» also with the catalogues of Becker, Res- 
pighi, and Boss.—Hydrological researches, by Dr. Carl Schmidt. 
—The temperature-maxima before midday in tropical seas, 
according to the observations of the corvette Vityaz, by M. 
Rykatcheff (in German). They show the existence of two separate 
maxima, one of which sets in half an hour before midday and 
the other half an hour later. More extensive observations 
are needed.—On the synthesis of albumen in chlorophyll- 
bearing plants, by Chrapowitzki (in German). The chlorophyll 
spots must be considered as places where synthesis of both carbo- 
hydrates and albumen is going on.—New additions to the Asiatic 
Museum, by C. Salemann. Summaries of two Persian and 
three Kagata: manuscripts brought in by M. Pantusoff fiom the 
Semiryetchensk province. 


Tux vesha of the Russian Geographical Society (1887, 
iv.), contains most valuable papers reel maps. Dr. Junker 
contributes a report on his seven years’ journeys in Equatonal 
Africa, and his paper is accompanied by a map, 53 miles 
to the inch, of the region extending for ten degrees on the 
north of the Equator, between the 22nd and 33rd degrees of 
longitude. Two papeis, by M. Potanin, contain a summary 
of the information gathered from the natives as to Eastern 
Tibet (the regions of Amdo and Kam), and the region of Central 
Mongolia situated between the Nan-shan, the Khangai, Hami, 
and the Utai-shan. Both papers are accompanied by maps, on 
a scale of 100 miles to an inch, and the two maps complement 
one another, so as to give a very accurate idea of the upper 
Hoang-ho, Of the other papers, one by M. Krasnoff, on the 
manners of life of the Kirghizes in the Semiryetchensk province, 
will be welcome to ethnographers. The same number contains 
also a list of fifteen places*in Laponia, the latitudes and longi- 
tudes of which have been measured in 1864 by Captain Ernefeld ; 
and, in a separate appendix, tables, by Prof. Sharnhorst, for 
the calculation of heights from barometrical obseivations. It is 
self-evident, although ıt is too often lost of sight, that the caleu- 
lation of heights upon observations of the barometer, when it is 
made by means of logarithms, means a much greater accuracy of 
results than anything that can be obtained from a few observations 
of atmospheric pressure during a journey, and that some plainer 
tables would give the results with an accuracy quite sufficient 
for the accuracy of the data themselves. M.Sharnhorst’s tables 
are-an improvement upon those formerly in use, and ought to be 
introduced into every manual for travellers, instead of the usual 
logarithmical tables, 








SOCIETIES AND ACADEMIES. 
LONDON. 
Royal Society, Jan 26.—*' Repoit on Hygrometric 


Methods. First Part, including the Saturation Method and the 
Chemical Method, and Dew-point Inst ruments.” By W. N. 
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Shaw, M.A. Communicated by R. H. Scott, F.R.S., Secretary 
to the Meteorological Council. 

With the exception of certain ‘absolute hygrometers,” the 
behaviour of which has not yet been sufficiently tested, the 
determimation of the pressure of water-vapour in the air is in- 
direct, aud requires a formula of reduction, The formule in use 
are based upon assumptions which are at present not so com- 
pletaly verified by experiment that any hygrometric method can 

relied upon to give measures of the pressure of aqueous 
vapour trustworthy to within o1 mm. of mercury. The 
authority for these statements is given in detail in an account 
of the hygrometric work done since 1830, appended to the 
report as Note A. 

In the report, the chemioal hygrometric method is provisionally 
iegarded as a standard. 

The assumptions upon which the formula of the method is 
based are (1) that it is possible to absorb the whole of the 
moisture from air by passing it over desiccating substances ; and 
(2) that a numerical value can be assigned to d, the specific 
gravity of aqueous vapor referred to air at the same temperature 
and pressure. The first assumption is sufficiently nearly accurate 
for hygrometiic observations, With regard to the second, 
Regnault’s direct observations upon steam (free from air) and 
other evidence point to the value 0°622. The assumption can, 
moreover, be tested, by applying the chemical method to air 
saturated at a known temperature, assuming the value 0'622 for 
d, and comparing the results with the table of saturation pres- 
sures in vacuo. This, however, asses Dalton’s law to be 
strictly accurate, an open question upon which opinion is re- 
served until further experimental investigation is concluded. 
Regnault found that the value 0'623 gave results for saturated 
air which were less than the tabulated pressures, the errors being 
always of the same sign, but so smallin amount that he neglected 
them in his subsequent work. 

The ultimate object of the experiments described in the report 
was to examine the behaviour of dew-point instruments in air of 
known state, and for this purpose air was saturated at a known 
temperature and drawn by an aspirator through vessels in which 
the dew-point instruments could be placed when required, and 
subsequently through drying tubes of special pattern. The 
vapour-pressure was thus obtained at the two extremities of the 
train of apparatus and the results compared. 

The following questions ae raised and discussed :— 

(1) Were the drying tubes used as efficient as Regnault’s ? (2) 
Does the piessure of vapour in the air become changed by 
passing through the apparatus designed to contain the dew- 
point instruments, or by the mere presence of those instruments 
themselves? (3) Do the results of the chemical method 
with the tabulated vapour-pressures sn vacuo when the air 15 
more or less heated after being saturated? (4) Can the observed 
differences between the results be obviated by assuming a value 
for d {other than 0'622), which is compatible with values 
obtained by other methods? (5) Can any reason be assigned 
for the differences observed by Regnault in the case of saturated 
air? 

(1) The answer to the first question is given in an account of a 
series of twelve experiments practically repeating Regnault’s 
observations with saturated air. The tabulated results show 
divergences in the same direction and of the same order of 
magnitude as those in Regnault’s paper. Some incidental 
points are also discussed—namely, the comparative efficiency of 
phosphoric anhydride, sulphuric acid, and calcium chloride, and 
the effect of india-rubber and glass connections between drying 
tubes. It is shown that the sulphuric acid and phosphoric 
anhydride tubes are efficient, that as a rule one tube iş all that 15 
strictly necessary, but that two should be used to provide for the 
case of exhaustion of the first tube or too rapid flow of air, and 
further, that the glass-and-mercury connections between the tubes 
employed in the second series of experiments cannot be regarded 
as producing any effect. 

(2 and 3) The answers to the second and third questions are 
furnished by the results of eighty-two experiments with the 
chemical method upon air saturated at known temperatures by a 
specially designed ‘‘saturater” in a water-bath. The tempera- 
tures of saturation lay between 1° C. and 21° C., and, with one 
exception, were below the temperature of the surrounding air, 
Each experiment involves upwards of thirty readings of weight, 
pressure, and temperature. The temperature i are 
corrected by means of a special comparison at Kew. Of the 
eighty-twwo observations thirty-two are retained as being free 


from any known disturbing causes, and from them it appears 
that, with g equal to 0'622, the pressure deduced by the chemical 
method is on the average greater by 003 mm, than that given 
in Regnault’s table of vacuum pressures, as iecalculated in 
Landolt and Bomstein’s tables. This difference is very small 
compared with the discrepancies from Dalton’s Law observed by 
Regnault in the case of water vapour. 

(4) With regard to the fourth question ; if the observations be 
employed to determme the value which must be substituted for 
d, the value obtained is 0°6245, which agrees very closely with 
0°6240, the mean value for the same range of temperature de- 
duced from Clausius’s calculations based on thermo-dynamical 
reasoning. ‘The value o 622 is probably correct 1f the air is not 
nearly saturated ; in that case the measure of the pressure of 
vapour in the air ıs 2/622 greater than ıt would be if the same 
air were reduced in temperature (at constant pressure) until it 
was saturated, 

(5) The one observation of the second series with saturated 
ait gives a result o118 mm. smaller than the tabulated pres- 
sure, and thus with the twelve experiments of the first series 
confirms the results of Regnault’s observations. To account for 
this it 1s suggested that air which 1s very nearly or quite satur- 
ated would depost some of its moisture on the glass tubes used 
to conduct it from one vessel to another. This behaviour of 
nearly saturated air has been already noticed, and it is confirmed 
by the observations on dew-point 1nstruments, and moreover, by 
experiments, directly designed for the purpose, quoted in a 
note, 

Details are given of observations with R 
and Dines’s hygrometer when in glass vessels between 
the saturater and the drymg tubes. The two instruments are 
separately discussed. With Regnault’s instrument, after some 
practice, two different observers obtained practically identical 
results, In ordinary observations, the observed temperatures of 
the dew-point were below the temperature of saturation, but 
seldom by more than 0°: C. A considerable amount of un- 
certainty was shown to be attached to the readings, and by very 
close inspection readings of the dew-point were obtained above 
the temperature of saturation, in one case by as much as 
orc. 

From the experiments with Dines’s hygrometer, it appears 
that the instrument is likely to give very easy dete-minations of 
the dew-point that are within small limits of error; but that, if 
it be observed with the closest attention, the result will be con- 
siderably too high in consequence of the formation of a dew 
deposit at a temperature above the dew-point, and it may 
possibly be erroneous in consequence of variations in tempera- 
ture of the different parts of the box containing the thermo- 
meter. 

An acconnt is given of Alluard’s modification of Regnault’s 
hygrometer, and of Bogen’s hygrometer. 

second note, B, is appended to the report, showing the 
tables used in various countries for the reduction of wet and 
dry bulb observations. 


Chemical Society, February 2,---Mr. W. Crookes, F.R.S, 
in the chair.—Profs. Geuther, Ladenburg, Landolt, Nilson, 
Van’t Hoff, Wislicenus and M. Lecoq de Boisbaudran were 
elected foreign members of the Society.—The following lecture 
was delivered:—-The range of molecular forces, by Prof 
A. W. Rucker, F.R.S. In di ing the range of molecular 
forces it is convenient to adhere to the language of the theory of 
action at a distance, though with full expectation that it will 
ultimately be replaced by another, such as the vortex-atom 
theory of Sir W. Thomson, or the granular theory of Prof. 
Osborne Reynolds, which involves only action in proximity. If 
we do this, however, it must be admitted that the law of mole- 
cular action may be very complicated. It may be granted that 
we naturally look for simplicity in our fundamental assumptions, 
but it is certain that we have a priori no more right to expect 
simplicity in the results of the action of a medinm than simplicity 
in its constitution, and that the two are not necessarily obtained 
together. The largest values of the magnitude of the radius of 
molecular action which have been published have been deduced. 
from observations on the condensation of gases and vapours on 
the surfaces of solids. Estimates on this basis made by Muller- 
Erzbach (Æxners Rep., 1885, xu. 409) and Kayser (Wied. 
Ann., 1881, xiv. 450) have ranged between 1500 and 3000 
micromillimetres! (um) Such observations are open to many 


2 The micromillimetre is the mullonth of a millimetre. 
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‘objections. Bunsen ( Wied., 1885, xxiv. 335) has shown that CO, 
will not condense on glass unless a film of water be previously 
formed. Warburg and Ihmor: (Wied, 1886, xxvii. 481, and 
Wied., 1887, xxxi.‘1006) adduce reasons for believing that the 
water film is largely due to uncombined or loosely combined 
alkalies on the surface. On clean unvarnished metals, washed 
glass and quartz, the thickness of the water film which can be 
removed by dry air without heating does nut exceed 12 pu. A 
striking exception is agate, on which films 1640 gu thick are 
stated to have been formed. As this substance, however, 1s 
composed of alternate Jayers of quartz and a porous impure opal, 
the basis for an accurate calculation does not exist, On the 
whole, it seems that no definite conclusion» as to the magnitude 
of the: adius of molecular action (p) can at present be diawn fiom 
these experiments. Quincke (Pogy. Aun., 1869, cxxxvii 402), 
as is well known, by measuring the capillary elevation of liquids 
between glass plates coated with thin wedge shaped films, found 
p =50 pup. Plateau (‘‘Statique des Liguides,” 1873, i, 210) showed 
that the surface-tension of a soap-bubble, which thinned until its 
thickness was 118 uu, was unaltered. He concluded that 
p < 59 me. Maxwell (“ Ency. Brit,” gth ed., Ait. “ Capillary 
Action”), however, though by a confessedly impeifect theory, 
shows that the surface-tension may not change until the thick. 
ness of the film =p. lence Plateau's result may mean onl 

that p < II8uu. Reinold and Rucker (Phil. Trans., clxxvit. 
Part 1i. 1886, 627) have proved that the surface-tension 
does not alter by o5 per cent, when the film is so thm 
as to show the black of the first order of Newton’s colours 

This appears at first sight at variance with Quincke’s result, 
but their obseivations are 1eally in remarkable accord with 
his, The black and coloured parts of a film are separated 
by a sharp line, which proves a discontinuity in the thickness 
(Proc, Roy. Soc, 1887, No. 182, 340). The colours, which 
correspond to certain thicknesses, which may be called the 
unstable range of thickness, are always missing. The black 
part of the film has been proved by Remold and Rucker (Phil. 
Trans., Part ii. 1883, 645) to be of a uniform thickness, which 
differs but little from 12 pu Sir William Thomson (Proc. 
Royal Institution) and these obseiveis independently anived at 
the conclusion that these curious phenomena are due to the fact 
that the surface-tension diminishes to a minimom, and then in- 
creases again when the thickness is somewhat >12 uu. The 
colours of the film prove that the upper limit of the range of 
unstable thickness is between 96 and 45 wu. Quincke’s result 
indicates that it lies between 100 uu and 50 wy, according as we 
adopt Plateau’s or Maxwell's views. These calculations are 
therefore in complete accord. Quincke’s result is not an 
isolated fact, but 1s supported by observations on soap films. 
The statement that 50 au and the radius of molecular action are 
of the same order of magnitude may now perhaps rank as an 
ascertained fact. Another method of investigating the radius of 
molecular action is based on the phenomena of electrolytic 
polarization, by observing the change in the difference of poten- 
ual between a metal and a liquid in which itis immersed, when 
a gas or metal is deposited on it by electrolysis, In the former 
case we do not know the density of the gas, in the latter Ober- 
beck ( Wied., 1887, xxxi. 337) concludes that a plate of platinum 
is completely polarized by a film of another metal of from 3 to 
I ùu in thickness. The method of experiment is, however, open 
to objections, which are indicated by Oberbeck himself, Measure- 
ments of the thickness of the double electric layer of 1elmboltz, 
which is closely related to the distance between two consecutive 
layers of molecules, have been made by Lippmann (Compt. 
rend., 1882, xcv. 687), and by Oberbeck and Falck (Wied , 1884, 
xxi. 157). The values they Bre vary between I and O 02 pp. 
Wiener (MWied., 1887, xxxi. 624) has studied the alteration in 
the phase of light reflected from very thin silver plates deposited 
on mica, He finds that the effect begins to alter when the 
thickness is reduced to 12 wu, and that it was possible to 
detect a silver film the thickness of which did not exceed 
o'2 pu. The diameter of a molecule is a conventional 
term for the mean distance of the centies of two molecules 
during an encounter. It may therefore be different in the 
liquid and gaseous states. Su William Thomson (‘ Natual 
Philosophy,” Thomson and Tait, Part u. 295, 1883), as the 
result of his celebrated discussion of this point, concludes 
that the mean distances between the centres of molecules in 
liquids (supposed arranged uniformly) is between 0'07 and o 02 
pu, and that the latter quantity is an iofenor limit to the 
diameter of a gaseous molecule. The diameters of molecales 
(7) may be calculated if we know the mean free path (L), and 








the so-called condensation coefficient (v), which is the volume of 
the molecules contained in a unit volume of the Loschmidt 
(Sttstengsber. Wien Akad. Afath. Classe, hi abt. 2) and O. 
Meyer (‘‘ Die Kinetische Theone der Gase,” 225, 1887) have 
calculated d on the assumption that the molecules in a liquid 
practically fill the whole space ıt occupies. Exner (Rep. der 
Physik, xxi. 226, 1885), using a formula, given by Clausius, 
vy = (K — 1)/(K + 2), where K is the specific inductive capacity, 
and can be replaced by v = (#3 - 1) (47 + 2), where x is the re- 
fractive index, finds values of d about five times smaller. Three 
independent methods of calculating the diameter of a gaseous 
hydrogen molecule lead to results between o'14 and O'Ir pm 
The most reliable conclusions which have been reached as to 
molecular magnitudes may be summed up in the following 
table, which is reproduced from a diagram exhibited during the 
ecture, 
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~The following papers were read :—A new method of obtain- 
ing monohydrazides of a-diketones, by Prof. F. R, Japp, F.R S, 
and Dr. F. Klingemann. The authors have prepared von 
Pechmann’s monohydrazide of diacetyl by the action of di- 
azobenzene chloride on sodium methacetate.—~The formation of 
dibydiazides of a-diketones, by the same—The action of 
phenylhydrazine on anhydracetophenonebenzil, by Prof. F. R. 
Japp, F.R.S , and Mr. G. N. Huntly.—The supposed identity 
of rutin and quercitiin, byeDr. E. Schunck, F.R.S. A com- 
parative examination of rutin obtained from the leaves of 
Polygonum fasepyrum and of quercitrin shows that, thouglr 
they are extremely similar, yet they differ in composition and 
im some of their properties. Rutin has the composition 
CygkTn)O45, and yields, on hydrolysis, one molecule quercetin 
and three molecules isodulcite, whilst quercitrin CygHg0a9, as 
is known, yields, under like conditions, one molecule tercetin 
and two molecules isodulcite.—-The composition of bird-lime, by 
Dr, E. Divers, F.R.S., and M, Kawakita. Japanese bird-lime 
prepared from Zex integra contains, in addition to 6 per cent. 
of caoutchouc and minute quantities of oxalates, the ethereal 
salts of palmitic acid, and, in small quantity, of a semi-solid 
undetermined fatty acid. On hydrolysis these yield steylic 
alcohol, CHO, diftering only slightly from Personne’s iicic 
alcohol, and mochylic alcohol Calla. A resinoid body, 
CygH,,O, was also separated. When heated with palmitic acid, 
the two alcohols are converted into compounds just like purified 
bud-lime. The authors consider bitd-lime to be closely allied 
to the waxes in chemical constitution. 

ERRATA.—P. 335, Ime 15 (from top), for 3SOH,SO, read 
311,S0,; lne 19 (fiom top), for SO rea? SO, 
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Physical Society, January 28.—Prof. W. G. Adams, F.R.S., 
Vice-President, in the chair.—In opening the proceedings the 
Chatrman referred to the great loss which the Society had sustained 
by the death of Dr. Balfour Stewart, their late President, and 
said that his loss would be deeply felt by the whole scientific 
world.—The following papers were read:—On the effect of 
magnetization on the thermo-electrical properties of bismuth, by 
Mr. Herbert Tomlinson.—On the influence of magnetism and 
semperature on the electiical resistance of bismuth and tts alloys 
with lead and tin, by M. Ed. von Aubel.—On a water-dropping 
influence machine, ly Piof. S P. Thompson.—On the price of 
the factor of safety in lightninz-rods, by the sume, It is here 
shown, upon certain assumptions, that the safety against fusion 
varies as total cost Xx we where f = temperature of fusion 
of material above atmosphere, s = specific thermal capacity, 
p = specific electric resistance, d = density, 4 = cost in pence 
per lb., and Z = length of the conductor. If the total cost 
and length are supposed to be given, the factor of safety 
= ee Of the common metalgiron has the gieatest factor 
of safety, being more than four times that of copper. Such 
being the case, the author thinks it desirable that the Report of 
the Inghtninz-Rod Conference bs reconsidered. —On the optical 
demonstration of electrical stress, by Prof. A. W. Rucker, 
FERS., and Mr. C, V. Boys, A number of lecture experiments 
were shown illustratinz that electrical stress exists in the 
dielectric separating two chaged bodies. The bodies were 
placed in carbon bisulphidz, between two crossed Nicols, and on 
elec:rifying them by means of a [foltz machine, light passed 
throagh the analyzer. Two coacentric cylinders gave a blac 
cros; on the screen similar to those seen on interposiaz a plate 
of sone nuoiaxial crystal, and a model illustrating a charged 
Leyden jar was shown. 


February 11.—Annual General Meeting.—Dr. J. H. Glad- 


stone, F R.S., Vice-President, in the chair.—The Chair- 
man read the Report of the Council for the past year, and 
expressed regret at the losses the Society sustained by 


the deaths of Dr. Stewart (their late President), Prof. Kirchhoff, 
Mr. Coutts Trotter, and Prof. Humpidge. The Council regret 
that no increase of me nbers has taken place during the past year, 
and hope that the advaniazes offere] by the Society may be 
more fully appreciated in future. Obituary notices of Dr. B. 
Stewart, Mr. Coutts Trotter, and Prof. Humpidge were then 
read. The Treasurer's Report shows that the financial condition 
of the Society is very satisfactory. On the motion of Mr. Lant 
Carpenter, seconded by Mr. Inwards, the Reports were adopted. — 
The following gentlemen were elected members of Council for 
the present year :—President: Prof, A. W. Reinold, F.R S. 
Vice Presidents: Dr, E. Atkinson, Prof. W. E. Ayrton, F.R.S., 
Mr, Shelford Bidwell, F.R.S. and Prof. H. McLeod, F.R.S. 
Secretaries: Mr. Walter Baily, and Prof. J. Perry, F.R.S. 


‘Treasurer: Prof, A, W. Rucker, F.RS. Demonstrator 
and Librarian: Mr, C. V. Boys. O.ber members of Coun- 
cil: Hon. R. Abzrcromby, R. H. M. Bosanquet, M.A, 


W. H. Coffin, Conrad W. Cooke, Prof. F. Fuller, W. 
N. Shaw, A. Stroh, Prof. S. P. Thompson, II. Tomlinson, 
G. M. Whipple, On taking the caair the new President 
expressed his sincere thanks for the great honour the Society 
had conferred upon hım Prof. Fuller proposed a vote of 
thanks, to the Lords of Committee of Councd on Education 
for the use of the rooms and apparatus of the Normal School 
of Science, which was seconded by Mr. Shaw, and passed 


unanimously, A cordial vote of thanks to the Council and- 


officers of the past year, moved by Dr. Bleikley, and seconded 
by Prof. Ramsay, was duly acknowledged by the President. A 
simuar vote, proposed by Mr. Bosanquet, and seconded by Mr. 
Hadden, to the auditors for the past year, was passed unani- 
mously.—-The meeting was then resolved into an ordinary science 
meeting, at which the following pipers were read :—-On the 
limit of refraction in relation to temperature and chemical com- 
position, by Mr. T, Pelham Dale —-Note on the use of the 
term ‘‘resistance” in the descriptioa of physical phenomena, 
by Mr. R. H. M. Bosanquet. 


PARIS. 


Academy of Sciences, Februwy 13.—M. Janssen in the 
chair.—-On an ancient process for rendering ge ns ‘and vitrifica- 
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tions phosphorescent, by M. Beithelot. The treatise in which 
this process is described occus in the collection of Greek 
alchemists transcribed in certain manuscripts of the thirteenth 
and fifteenth centuries (Bibliothèque Nationale, Nos. 2325 and 
2327). It containsa series of purely technical receipts analogous 
to those of the Leyden papyrus, some apparently of great 
antiquity, explaining certain methods of ‘colouring artificial 
recious stones, emeralds, carbuncles, hyacinths, according to the 
ook taken from the shrine of the Temple.” Several Egyptian 
alchemists are mentioned, such as Agathodemon, the pseudo- 
Moses, Ostanes, and Democritus, and the text leaves no doubt 
as to the ancient practice of rendering certain gems phos- 
phorescent in the dark by means of surface colouring prepared 
from substances which are still known to possess such properties. 
-Ona the properties of a new hydraulic machine injended for 
irigation purposes, by M. A. de Caligny. For this apparatus, 
which has been for some time im use both at Aubois and on the 
canal between Mons and La Louvière, the author claims the 
advantages of great simplicity of structure as well as economy on 
the first outlay, It may also be utilized for replenishing cattle- 
troughs, and other secondary uses, at a minimum cost. It was 
awarded a gold medal at the Antwerp Universal Exhibition.— 
On the part played by the absorbing power of the soil in the 
formation of the natural carbonates of soda, by M. Paul de 
Mondesir. The paper deals with Berthollet’s well-known theory 
regarding the formation of Egyptian natron, and shows that 
Berthollet’s explanation is so far true that the marine salt really 
furnishes the soda, and carbonate of lime, the carbonic acid. But 
the reaction is neither direct nor continuous, and is produced in 
two distinct phases. In the first, the soil reacts on the marine 
salt, transforming it into chloride of calcium while yielding lime 
and absorbing soda. In the second, which can set in only after 
removal of the chloride of calcium, the bicarbonate of lime and 
the carbonic acid extract the soda from the ground, ieplacing it 
with lime. Berthollet’s theory is thus left fundamentally intact, 
but so modifiel as to become universally applicable. In fact, the 
carbonate of səda 13 produced in all permeable calcareous soils in 
pioportion to the quantity of marine salt contained in them.— 
Observations of the new planet 272, discovered on February 4, 
al the Observatory of Nice, by M. Charlois. The observations, 
including right ascension, polar distance, and the positions of 
comparison stats, extend over the period from February 4 to 
February 9 When discovered the planet was of 13°5 magnitude. 
—New observations on the variability of Saturn’s rings, by M. 
E. L. Trouvelot. Itis pointed out that the observations made 
during the last few years by Perkins, Offord, Davis, Stanle 
Williams, Stroobant, and others, all tend definitely to establis 
the prop) ution announced by the author in 1884, that, so far 
fron being stable, the rings of Saturn are on the contrary 
essentially variable, and subject to constant fluctuations. The 
same truth is confirmed by the author's own observations made 
in 1886 and 1887 at the Observatory of Meudon, and here com- 
municated to the Academy. —Theorems on Campbell’s algebraic 
uations and quadratic functions, by Father Aug. Poulain. 
ewton, or rather Campbell, formulated a very simple rule 
for determining the existence of the imaginary roots in algebraic 
equations, The author here prop2ses a few theorems, by means 
of which the application of this law may be extended and 
the accompanying calculations much simplified.-Oo chemical 
equilibria, by M. P. Duhem. In a recent note M. H. Le 
Chatelier announced that the numerical laws of chemical 
equilibrium, as deduced from the two piineiplgs of thermo- 
dynamics, may be expressed ın a simple way by means of 
M. Massieu’s characteristic function H’. Here it is shown that 
this law may be thus formulated: The variation imposed on M. 
Massieu’s function H’ by a virtual isothermic modification of the 
system is equivalent to zero. It is further pointed ont that the 
results obtamed by M. Le Chatelier-are practically identical with 
those arrived at by the author during a series of investigations 
spread over several years.—Oa the mineralizing action of the 
alkaline sulphides: reproduction of chrysoberyl, by MM, P. 
Hautefeuille and A. Perrey. During a protracted series of re- 
searches on the mineralizing action of the sulphides, the authors 
have succeeded in obtaining the crystallization of glucine, the 
separation of alumina and glucine, or inversely the reproduction of 
the aluminate of glucine, a combination which occurs in nature, 
and which is known by the name of cymophane (chrysoberyl). 
A. simple process is described by means of which from a com- 
bination of glucine and alumina extracted from the emerald the 
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glucine may be obtained with a loss of not more than 10 per cent., 
and ın such a state of pmity that its equivalent has been found 
equal to 12°58 —Influence of vaiious diets on the interchange of 
the gases in respiration, by MM. Hanriot and Ch. Richet. Con- 
tinuing their researches on the respiratory function, the authors 
find that respiration increases with the increase of food, but 
only when this consists of the hydrates of carbon ; that the inter- 
change of the gases is but slightly affected by a nitrogenous 
and fatty diet; that feculent substances increase the absorption 
of oxygen and especially the production of CO, ; that the cen- 
tesima] proportions of the absorbed oxygen or of the generated 
carbonic acid varies little during mus repose ; that the pro- 
portion of absorbed oxygen averages about 4°2 per cent., and 
of generated CO, about 3°4 per cent, The subject is illustrated 
by a diagram showing by a graphic process the influence of a 
nitrogenous and feculent diet on the respiratory functions 
generally.—Discovery of a woiked flint and a mammoth’s tusk 
at Vitry-en Artois, by M Ladriére. The position in which 
these 1emains were found seems to confirm the auther’s view that 
towards the close of the early Quaternary epoch (Mousterian 
age) Alephas primigenius ond other large mammals, as well as 
wan, were already spread over the west of Europe. 


BERLIN. 


Physical Society, January 20.— Prof. von Helmholtz, Presi- 
dent, in the chair.—Piof Oettingen spoke on the interference of 
electrical vibrations which is produced by the electrical oscula- 
tions discovered by Feddeisen, during the spark discharge. The 
discharge oscillations of two Leyden batteries, differing in fre- 
quency and amplitude, were allowed to produce an interference 
in the path of a third spark, and this led to a constant succession 
of alternatingly increased and diminished intensities of this spark, 
The phenomenon was analyzed by means of a rotating mirror, 
which resolved ıt into its several phases, and the events takıng 
place in each spark were 1ecorded by instantaneous photography, 
The speaker exhibited a large number of these photographs, 
both as negatives and as positive reproductions, and explained 
them fully. In these experiments, as in those described at the 

revious meeting of the Society on the explosion of an electro- 
fee mixture of oxygen and hydiogen, Prof. Oettingen had 
sneceeded in obtaining accuiate results only when he had 
replaced the concave 1otating mirror by a plane one, whose 
action he then thoroughly discussed.—Prof. Bornstein exhibited 
a prepmation which he had recently obtained quite by chance, 
during one of his lectures, When lecturing on the diffusion of 
Liquids, he was in the habit of using a Traube artificial cell. On 
placing a blue crystal of sulphate of copper in a solution of 
soluble glass, a precipitate 1s formed as a film on the 
surface of the salt, when it comes in contact with the soluble 
glass, The water from the solution then diffuses through the 

Im, dissolving the salt and stretching the film until it is ıuptured 
at some one point. When this occurs the solution of the sulphate 
of copper comes again into contact with thesoluble glass, a new 
film is formed at the surface of contact, closing up the aperture, 
and the diffusion begins again. The film thus grows continually 
in a tubular form, until it finally permeates the whole solution. 
When recently repeating this lecture experiment, the speaker 
noticed that the film did not grow in the usual tubular way, but 
took the form of flattened parallel membranes which advanced 
through the solution at right angles to their length. He was at 
present unable to offer any explanation of this latter phenomenon. 
—Dr. Budde had recently submitted Clausius’s fundamental law 
of electro-dynamics to a recalculation, while taking into account a 
large series of special conditions; among these he allowed for 
the motion of translation of the earth, and found that it had no 
influence on the validity of the law. At that time he had not 
calculated the influence of the é¢arth’s rotation ; he had however, 
since then, repeated his former work, and gave an account of 
the results of his calculation, which showed that the rotatory 
motion of the earth had also no influence on the law. The 
same speaker finally drew attention to an error which occurs in 
all text-books, m connection with the determmation of the 
potential of a system of points, and showed how illogical is the 
usual definition and of deducing of potential- energy. Prof. von 
Helmholtz then directed attention to the fact that he was in the 
habit of determining potential energy in a different way, and that 
its derivation from a system of points is fraught with great 
difficulties. 
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THURSDAY, MARCH 15, 1888. 


LIFE CONTINGENCIES. 


Institute of Actuaries’ Text-book of the Principles of 
Interest, Life Annuities and Assurances, and their 
Practical Application, Part II. Life Contingencies 
(including Life Annuities and Assurances). By 
George King. (London: C. and E. Layton, 1887). 


OME years ago the Council of the Institute of 
Actuaries came to the conclusion that the students 
of actuarial science were subjected to great inconvenience 
and loss of time in consequence of the number of different 
books and scientific papers to be consulted in acquiring 
a knowledge of the subject. Persons actively engaged in 
the work, and wishing to refresh their memory as to the 
best methods of solving some special question, frequently 
felt the same sort of inconvenience. The Council, with 
that consideration for the students which has always 
been characteristic of them, resolved to provide what 
was wanted. They accordingly authorized the compila- 
tion and publication—the cost to be borne by the 
Institute—of a “ Text-book of the Principles of Interest, 
Life Annuities and Assurances, and their Practical Appli- 
cation.” The first volume, entitled Part I., and treating 
of the principles of interest (including annuities-certain), 
has been before the public since 1882. The second part, 
which is concerned with “ Life Contingencies,” has now 
been issued. The editing or authorship of this portion of 
the text-book was intrusted to Mr. George King, the 
Actuary of the Atlas Insurance Company, and formerly 
of the Alliance, whose practical acquaintance with assur- 
ance calculations, well-known devotion to his work, and 
experience as a lecturer at the Institute, qualified him, in 
a high degree, for undertaking the task. 

In the opening chapters of the present volume, the 
author deals with the ordinary mortality table, its con- 
struction from different kinds of data, and its vaned 
application by the actuary and the statist, including the 


determination of the probable numbers dying or sur- | 


viving in a community, or in an annuity or other society. 
Such a table, showing out of a certain number of persons 
born how many attain to each yeareof age, may obviously 
be formed from records of the duration of life in a great 
number of individual cases ; always provided the cases 
constitute a fair selection. Here, however, arises great 
practical difficulty, and mortality tables are, in conse- 
quence, usually constructed from observations yielding 
the probability of living one year at each year of age. 
This is so important a fact, at least to students com- 
mencing the study, that we should have been glad if the 
“elementary illustrations” given by the author had in- 
cluded a numerical illustration in brief detail reproducing 
the process underlying one or other of the standard 
tables. The author has proceeded wisely, we think, in 
first collecting the elementary formule of the doctrine of 
chances, and then showing how these may be applied to 
the numbers of the mortality table in order to solve the 
many and important questions arising in connection with 
single or joint lives. He points out two fallacies which it 
VOL XXXVII —No. 959. 








is desirable the public should recognize as such. This 
is one -— 


“Tt will be found... that the higher the age from 
which we count, the greater will be the average age at 
death. Thus, at age Io, the average age at death is 
60'257 years; at age 20, it 19 62°101; at age 30, it is 
64726 ; and at age 60, it is 73'808. .. . It is frequently 
stated by shallow reasoners that some professions, such as 
that of the lawyer, must be conducive to longevity... 
because the average age at death of the members of that 
profession is much higher than that of the general popu- 
lation. But the general population starts from,age o; 
and starting from age o the average age at death, if the 
mortality were to follow the table, would be only 47°785 
years, whereas ... a lawyer does not enter the profes- 
sion until he reaches manhood ; and usually it is not until 
many years later that he attains sufficient eminence for 
his death to be commented upon. Therefore, even 1f the 
rate of mortality among lawyers be not more favourable 
than among the general population, the average age at 
death of those whose deaths attract notice must be 
greater.” 


Much attention is given in this portion of the book to 
attempts which have been made to embody the Zaw 
of mortality in a mathematical formula which should 
readily lend itself to the purposes of calculation. Two 
such attempts are introduced to our notice: the hypo- 
thesis of De Moivre, and the hypothesis of Gompertz. 
De Moivre, in his treatise on “ Annuities on Lives,” pub- 
lished in 1725, made the assumption, now well known, 
that, out of eighty-six births, one person dies every year 
until they are all extinct. Gompertz, in a paper contri- 
buted to the Royal Society in 1825, just a century later, 
observed: “It is possible that death may be the con- 
sequence of two generally co-existing causes: the one, 
chance, witbout previous disposition to death or deterior- 
ation ; the other, a deterioration, or increased inability to 
withstand destruction.” It would appear, however, that he 
did not pursue this twofold notion to its conclusion, but 
contented himself with investigating the effect of supposing 
“the average exhaustion of a man’s power to avoid death 
to be such that at the end of equal infinitely small inter- 
vals of time he lost equal portions of his remaining power 
to oppose destruction which he bad at the commencement 
of these intervals.” The words now quoted, taken alone, 
perhaps do not give a very precise idea of what was in- 
tended, but they really cover the assumption that the 
force of mortality increases in geometrical progression, 
and may be represented, as Mr. King says, by Be+, where 
B and ¢ are constants, and a the age From this, the 
equivalent of the differential coefficient of the log of the 
number living, we find the number living at age + may 
be expressed in the form (g). By judiciously choosing 
values for the constants 2, g, and c, the results approxi- 
mate more or less closely to fact for a greater or smaller 
extent of life, but it was left to Mr. Makeham, the present 
Actuary to the Church of England Assurance Company, 
to perfect the formula, and render it an exponent of the 
effect of the two co-existing causes of death originally 
contemplated by Gompertz. The final shape of the 
formula then became 4s*(g}<", wherein a fourth constant, 
5,is introduced. In this shape, although there still re- 
mains a difficulty with the youngest ages of life, the 
formula has been used for adjusting crude observations 
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and simplifying calculations involving contingencies de- 
pending on several lives. The hypothesis of Gompertz, 
as formulated by Makeham, is, no doubt, useful for 
graduating certain tables, and for dealing with some of 
the more complex problems of life contingencies, but we 
doubt whether a disproportionate consideration 1s not 
given to it and to its application. In so far as ıt presents 
itself to us as the most successful effort yet made to 
fasten down the law of mortality, it has, no doubt, a 
charm and a fascination for everyone, and especially the 
mathematician; but, keeping in view the limited use 
made of ıt for the ordinary purposes of assurance work, and 
that even for graduating it 1s only one of several methods 
1n vogue, we are inclined to think a less elaborate treat- 
ment would have been more commensurate with the 
proper scope of a text-book and book for general 
1eference, 

The next, and of course the main, portion of the volume 
is concerned with the great class of questions involving 
the consideration of interest when combined with hfe 
contingencies ; that is to say, with annuities and assu- 
ances, whether on single or joint lives, and whether abso- 
lute or contingent; with advowsons, next presentations, 
fines for the renewal of leases on lives; also with life 
interests and reversions, and the values of life policies. 
Explanations and demonstrations are given at length, 
and some of. them are exceptionally good. We may note 
that, in the chapter on annuities and assurances, the 
author says: “It has been common, in treatises on life 
annuities, to deal with annuities and assurances separ- 
ately, but the two classes of benefits are so intimately 
connected that they ought always to be taken together.” 
We are not quite sure that we have caught exactly the 
nature of the objection entertained by the author to the 
common method of dealing with the two kinds of benefit. 
We take it the intimate connection alluded to implies that 
both things are built up of the elementary forms of which 
vl, 4+ is the type, and proceed on parallel lines, and 
not that the results for the one should be obtained by 
giving an algebraic twist to the results deduced bya direct 
process for the other. We do not infer from his words, 
or gather from his, book, that he would not exhibit the 
present value of an assurance by direct reference to the 
present value of £1 to be received by each of the persons 
alive at age v -+ 7, rather than obtain it by an indirect 
process of reasoning, such, for instance, as this :—~“ If 
here be an annuity on (v) payable at the end of each year 
on which he enters, and another annuity payable at the 
end of each year which he completes, it 1s evident that 
the difference between the two is the value of £1 payable 
at the end of that year on which (2) enters, but which he 
does not complete ; that 1s, the value of £1 payable at 
the end of the year of the death of (x), or, in other words, 
the value of an assurance on (1). Now w(1 A- az) is evi- 
dently the value of the first-named annuity, and, deduct- 
ng from this the value of the ordinary annuity, ax, we 
have the value of the assurance, v(1 ++ ar) — ar” The 
building up of a formula by premising its verbal inter- 
pretation is often an admirable example of ingenuity, but 
this process can never be allowed to displace the estab- 
lished course of mathematical reasoning. 

In this, the staple portion of his work, Mr. King manifests 
his extensive acquaintance with the subject, or, rather, 





subjects With a great quantity of matter at his com- 
mand, he has used the pruning-knife very sparingly, 
possibly too sparingly. All the usual formule are given 
for precise calculation, and a number of approximative 
processes are developed where an exact calculation would 
be too cumbrous for actual use. It is woith suggesting 
for consideration whether a collection of questions to be 
worked out by students might not with advantage be in- 
serted in a future edition of the book, There are many 
precedents for such a course*in connection with text- 
books, and a goodly supply of questions is already at hand 
in the examination-papers set at the Institute in past 
years f 

There is a third po:tion of the work, occupying some 
seventy pages, in which finite differences, interpolation, 
and summation are treated with more fullness than 
branches of pure mathematics would seem to be entitled 
to in a volume professedly assigned to life contingencies. 
Indeed, the author admits in his preface that these 
subjects were not within the scope of the text-book as 
originally planned. No doubt we have placed before us 
propositions which ate specially applicable to actuarial 
needs, arranged and demonstrated with Mr. King’s usual 
ability ; but ıt seems to us they would have been more 
conveniently published in some other connection than the 
piesent. A knowledge of these things in a duly regulated 
course of study would naturally precede the consideration 
of their application, 

The text of the work is supplemented by a collection of 
interesting tables, commencing with a table of mortality 
based on a combination of data for young and mature 
lives, and intended to show the mortality of healthy male 
hfe from birth to extreme old age. We must not fail to 
mention that the collection embraces complete tables for 
finding the value of joint-life annuities up to four lives 
inclusive. . 

Looking at the work as a whole, we find the various 
subjects are cleverly handled, the propositions appear one 
after the other in well-ordered succession, the demon- 
strations are well chosen, and the wording 1s clear and 
effective. Altogether Mr. King has done his work dih- 
gently and with good judgment, and has placed all future 
students of the Institute under a debt of obligation to 
himself and to the Council. 





C 
ROSENBUSCH'S “PETROGRAPHY” 
Il. 


Mikroskopiscthe Phystographte der massigen Gesteine. 
Von H. Rosenbusch. II. Abtheilung. Zweite ganzlich 
umgearbeitete Auflage. (Stuttgart, 1887.) 

N a notice (NATURE, vol. xxxv. p. 482) of the first part 
of the present work, we showed that the author, adopt- 
ing a natural system of classification which gives the first 
place to field-evidence, divides the eruptive rocks into three 
great groups, viz. (1) the Péutonic rocks; (2) the Dyke 
rocks (Ganggestene) ; and (3) the Volcanic or Effusive 
rocks. Unable to free himself entirely from the idea that 
geological age ought to be an essential factor in rock- 
classification, he subdivides the third group into a pal@o- 
volcanic and a neo-volcanic series. It 1s the treatment’of 
the neo-volcanic series which constitutes the bulk of this, 
the second and final part of the book. 
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The neo-volcanic rocks, which are stated to be essen- | nection with this question, we must draw attention to one 


tially confined to Tertiary or post-Tertiary times, occur, 
for the most part, as lava-streams and sheets, and are 
often accompanied by tuffs. They are classified by Prof. 
Rosenbusch as follows :— 

(a) Family of the Liparites and Pantellerites (equi- 
valents, on the one hand, of the palao-volcanic quartz- 
porphyries, on the other, of the granitic plutonic rocks). 

(6) Family of the Trachytes and basic Pantellerites 
(equivalents of the paleeq-volcanic quartzless porphyries, 
and of the plutonic syenites). 

(ġ Family of the Phonolites and Leucitopbyres 
(equivalents of the plutonic elaolite-syenites). 

(d and e) Family of the Dacites and Andesites 
(equivalents of the porphyrites and diorites), 

(f) Family of the Basalts (equivalents of the melaphyres 
and certain augite-porphyrites in the palzo-volcanic 
series; and of the gabbros and diabases among the 
plutonic rocks). 

(g) Family of the Tephrites (equivalents of the 
theralites, z.e. plagioclase-nepheline rocks of the plutonic 
series). 

From this synopsis the merits of the new classification 
may be appreciated. No classification that taxonomic 
ingenuity may devise will wholly satisfy the desires of the 
sanguine petrologist. Rocks, however much they may be 
characterized by a certain amount of geological uni- 
formity persistent over large areas (which have aptly 
been termed “petrographical provinces”), are still, it 
must be remembered, mere mineral aggregates ; and the 
amount of possible variation, dependent on differences in 
chemical constitution, and varying conditions of con- 
solidation, is enormous. Rock-types, which may be 
clearly defined and sharply separated on paper, will, in 
the field, often be found passing over into one another by 
gradations so imperceptible that the petrographer must 

_ regard as hopeless any attempt to draw a haid and fast 
line between them. 

A weak point in Prof. Rosenbusch’s classification seems 
tous his fundamental separation of the “ dyke-rocks” 
(Ganggesteine) from the plutonic and volcanic series 
(Trefen- und Ergussgesteine.) Both plutonic bosses and 
volcanic sheets must necessarily be accompanied by 
dykes or pipes through which the eruption took place, 
and into the rocks composing which they pass by imper- 
ceptible gradations. The author,*indeed, calls attention 
himself to this fact (on pp. 6 and 522), and proposes to 
include under the head of “ Ganggesteine” only those 
rocks which occur solely in the form of dykes and are un- 
accompanied by tuffs. Still, rocks so nearly allied as 
these must necessarily be to the dykes and volcanic pipes 
and necks in immediate connection with the centre of 
eruption, should not, we think, be so widely separated 
from them. On the other hand, we find placed in this 
group rocks, such as granite-porphyry, which are known to 
occur m bosses, as, for instance, at Shap and at Dartmoor. 

As to the question of age, itis so far satisfactory that 
the author has gone a step m what is surely the right 
direction, in eliminating this factor from the consideration 
of the plutonic rocks. With regard to the advisability of 
retaining the separation into an older and a younger 








point. The. structure characteristic of the dolerites 
(diabases of the Germans) in which allotriomorphic 
masses of augite aie penetrated by idiomorphic crystals 
and microlites of felspar, and which is known as opAitic 
structure, occurs nowhere in more typical development 
than in the dolerites of the Western Isles of Scotland 
(descnbed and figured by Judd) and of Iceland (Bidon), a 
statement that anybody who has seen rock-sections from 
these localities will support. Yet these rocks, apparently 
because they are of Tertiary age, are placed by Prof. 
Rosenbusch (pp. 725 and 733) with the basalts, and are 
described as possessing “‘intersertal structure,” a struc- 
ture characterized, according to the definition given on 
p. 504, by the presence of a hypocrystalline interstitial 
substance (mesostasis) wedged in between the felspars. 
That some of the rocks in question contain small wedge- 
shaped portions and films of glassy interstitial substance 
nobody will deny ; but that many of them are perfectly 
holocrystalline and truly ophitic ıs equally beyond 
question. 

Besides “intersertal structure” we notice two other 
structural terms used now for the first time, viz. “pz/o- 
taxitic” and “hyaloptiitic” The former is applied to a 
holocrystalline structure, especially characteristic of certain 
porphymites and basalts, in which the ground mass consists 
essentially of slender laths and microlites of felspar in 
felted aggregation, and often exhibits fluxion-phenomena. 
The addition of films of glass produces “Ayaloptlitic” 
structure. 

New rock-names are Zholeiite (p. 504) and Alnoite 
(p. 805). The former is given to a variety of augite-porphy- 
rite with typical “intersertal structure.” Certain North of 
England dykes (the Hett dyke, Tynemouth dyke, and 
Hebburn dyke) desciibed by Teall, are referred to this 
group. Several of the English, Scotch, and Irish traps, 
described by Allport and Hull, are, according to the 
author, olivine-tholerites (p. 515). The word “ Adnoste” 1s 
applied by Prof. Rosenbusch to a subdivision of the 
melilite-rocks, hitherto classed with the melilite-basalts, 
but differing from the latter by their occurrence in the 
form of dykes and their near relation to the elsolite- 
syenites. 

Interesting to English readers are the remarks contained 
on pp. 417, 418. In referring to the Cambrian quartz- 
felsites and felsites of Wales, which have been described 
by Messrs. Bonney, Cole, and Rutley, Prof. Rosenbusch 
compliments these authors on not having overlooked the 
influence of dynamic metamorphism in developing their 
present character. He then goes on to say that he has 
been led, partly by Prof Bonney’s descriptions, partly by 
the examination of sections, to the belief that two distinct 
classes of rocks are here associated, viz. metamorphosed 
eruptive rocks (schistose porphyries),,and metamorphosed 
slates and tuffs (porphyroides). A comparative study of 
these rocks in connection with the “ Lenne-porphyren”’ 
and the porphyroides of the Thuringer Wald would, the 
author thinks, be productive of interesting results. Many 
of these rocks (eg. from between Llanberis and Cwm-y- 
Glo, north-west of Cwm-y-Glo, Llyn Padarn, near 
Llanbens ; also the nodular felsites from Conway Falls, 


series of the volcanic rocks, Prof. Rosenbusch refrains | and the rock from Digoed) ought, judging from the 
from expressing an opinion (p. xı. of preface.) In con- | frequent occurience of striated and microperthiuic felspars, 
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rather to be referred to the quartz-keratophyres than to 
the quartz-porphyries (p. 418). 

We are glad to see that olivine is no longer regarded 
by the author as an essential constituent of basalt. This 
rock-name 13 thus made to gain considerably in signifi- 
cance, since ıt now embraces all (neo-)volcanic rocks of 
éasic composition which essentially contain plagioclase 
and augite, whether they occur as lava-sheet or dyke. 
The acid plagioclase-augite rocks, on the other hand, 
whether with or without olivine, are referred to the 
andesites, ` 

In connection with the basalts, ıt may be of interest to 
point out how considerable an alteration in the minor 
subdivisions of a rock-group has been produced by 
modern microscopic research. The old familiar grouping 
of the basalts, according to their granular texture, as 
dolerite, anamesite, and basalt, has been superseded. 
The modern petrographer distinguishes, with Prof. Rosen- 
busch, between the following structural varieties, which 
may coexist with any granular dimension: (1) “ hypidio- 
morphic granular,” (2) “ intersertal,” (3) “holocrystalline- 
porphyritic,” (4) “hypocrystalline-porphyritic,” and (5) 
“ vitrophyric.” 

Welcome additions to the book are an appendix to the 
invaluable literature-index of Vol. I., bringing it up to the 
present date ; and a useful index of localities, compiled 
by Dr. H. B. Patton. The book ıs well got up, well 
printed, and remarkably free from typographical errors. 

F. H. HATCH. 





4A TREATISE ON CHEMISTRY. 


A Treatise on Chemistry. By Sir H. E. Roscoe, F.R.S., 
and C. Schorlemmer, F.R.S. Vol. II. The Chemistry 
of the Hydrocarbons and their Derivatives; or, Organic 
Chemistry. Part IV. (London: Macmillan and Co., 
1888.) 


HE present instalment of this well-known work deals 
with those benzenoid compounds containing respect- 
ively seven and eight atoms of carbon. 

The excellent features referred to in our notices of the 
previous parts are preserved in this new section. The his- 
torical portions are especially valuable. Most text-books 
of organic chemistry restrict. themselves to giving an 
account of the existing state of the science; but in the 
present work the description of every important com- 
pound, or group of compounds, is prefaced by an historical 
review of the various investigations which have led up, 
step by step, to the views now held. To students of 
organic chemistry, who, in ninety-nine cases out of a 
hundred, never see the older memoirs (and, if they did, 
would probably only be bewildered by the obsolete 
nomenclature and formule), these historical introductions 
are a great boon. As instances of this interesting mode 
of treatment, we may cite the historical introductions to 
the subjects of so/uene, of the nitrotoluenes, and of creosote 
—with the account, in the latter case, of the confusion 
between creosote and phenol, and of the way in which 
this confusion was eventually cleared up. In this con- 
nection we may call the attention of our spelling re- 
formers among English chemists to the passage (p. 33) 
quoted from Reichenbach’s original memoir in which 
he first coins the word “creosote.” The etymological 














knowledge of the average English chemist (when 
it exists at all) is little—and dangerous. He has 
learned that there is such a word as xpéas, and 
rashly opining that he is at hberty to derive an English 
word from a Greek nominative, he changes Reichen- 
bach’s spelling to “ creasote”—a corrupt form which, as 
““creasotum,” has passed into the Pharmacopoeia, em- 
balmed in the choicest apothecaries’ Latin. One regrets 
that the zeal of the reformer was not tempered by the 
knowledge that Reichenbach derives the word from the 
contracted genitive, xpéas.! 

The descriptive portion of the work 1s full and accurate. 
The only case that we have noticed in which the informa- 
tion isnot up to date is in the account of the densalde- 
hydines (pp. 141 and 142), which are represented as 
ordinary condensation-compounds of ortho-diamines 
with benzaldehyde ; whereas Hinsberg showed, about a 
year and a half ago, that they are in reality benzylated 
anhydro-bases. The name “Nevile” is also throughout 
erroneously given as “ Neville.” : 





OUR BOOK SHELF. 


A Text-book of Organic Materia Medica. By Robert 
Bentley, M.R.C.S., F.L.S. Cr. 8vo. pp. 415. (London; 
Longmans, Green, and Co., 1887.) 


IT isa difficult matter to produce a text-book of materia 
medica which shall answer the requirements of the 
student in these days. No subject 1s less clearly defined 
either by teachers or by the authorities at Examining 
Boards. Prof. Bentley indicates this difficulty in his 
introduction, where he first defines “materia medica” 
and the allied words “pharmacology” and “therapeutics,” 
and then confesses that our first English authority in this 
department of ‘science, Dr. Lauder Brunton, has used 
some of the terms in a different sense. There is one 
advantage, however, in this difference of view—namely, a 
variety in the treatment of the subject ; and we have to 
thank Prof. Bentley for having produced a work which . 
departs in many directions from the somewhat stereotyped 
arrangement of English works on materia medica. 

As might have been expected from the accomplished 
Professor of Botany in King’s College, the work 1s mainly 
devoted to a careful description of the characters of 
medicinal plants and their products. The arrangement 
of the plants is founded, so far as the Phanerogamia are 
concerned, upon that adopted by Bentham and Hooker 
in their “ Genera Plantarum.” The descriptions are given 
very fully, so as to enable the student to recognize the 
drugs with facility and certainty, and thus at the same 
time readily to detect any adulteration. The author is 
right when he expresses his belief that in the latter respect 
the book will be especially valuable to the pharmacist. 
To the medical student and to the medical practitioner 
adulteration is no longer a subject of direct interest. The 
day has gone by when crude drugs came into the dis- 
pensary of the doctor, who now buys all the preparations 
ready made; and the Examining Bodies, aware of this, 
have relieved medical students of the laborious subject of 
drug adulteration, and now require of them the recognition 
of but a few of the most important specimens. No doubt 
the book will find its largest circle of readers amongst 
young men preparing for the examinations of the Pharnia- 
ceutical Society, 

In our opinion it would have been better to give 
the strength as well as the dose of the more important 
preparations, such as those of opium. 

The sections on the chemical composition of drugs have 


* “(Of course the reformer may write “‘creatosote”’ sf bs chooses, but 
‘‘creasote ” is inadmissible. 
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been carefully brought up to the level of recent researches. 
The methods of the separation of active principles, such 
as morphine and atropine, from the crude substances, 
and their reactions, are not given. 

Prof. Bentley does not undertake to give more than the 
most general indication of the action of the remedies he 
has so fully described. All that is said of rhubarb, for 
instance, under the heading of medicinal action, 1s that 
“it possesses tonic and shghtly astringent properties, and 
in large doses it acts as a purgative.” This is a very good 
system for pharmaceutical students, and according to 
some authorities for medical students also at the com- 
mencement of their career. But it manifestly encourages 
learning by rote. What impression of definiteness or 
value does the word “tonic,” for example, represent in 
the mind of the juvenile reader? Of course none. 

Again, whilst we acknowledge that Prof. Bentley has 
on the whole confined himself to an account of the actions 
of the various drugs on the healthy organism, we must 
object to the heading “ Medicinal Properties,” which is put 
before the paragraphs descriptive of these. A drug has 
an action quite apart from the circumstance that it may 
be employed as a “medicine,” ¢¢. in relation to the treat- 
ment of disease. 

The book contains a number of beautiful illustrations 
of plants and drugs. It is remarkably free from typo- 
graphical errors, and the style of its production reflects 
credit on the publishers., 


Catalogue of the Fossil Mammalia in the British Museum 
(Natural History}. Part V., contaimng the Group 
Tillodontia, the Orders Sirenia, Cetacea, Edentata, 
Marsupialia, Monotremata ; and a Supplement. By 
Richard Lydekker, B.A., &c. (London: Printed by 
order of the Trustees, 1887.) 


Wits this part Mr. Lydekker completes his laborious 
and very meritorious work of cataloguing the large col- 
lections of Mammahan fossil remains in the British 
Museum. 

The named species are 719 in number, and are arranged 
under 301 generic and 100 family headings, 106 out of 
this total being regarded as not to be distinguished from 
existing forms. 

Rich as is the collection in the British Museum, it is 
very far from including all the known existing fossil forms 
of Mammalia ; but, failing any treatise on such, this work 
will be of the greatest assistance to all workers in this 
field. Though at the commencement of his Catalogue 
Mr. Lydekker did not give descriptions of all the forms 
detailed, yet, as ıt proceeded, he somewhat altered his 
method, giving some of the more important distinctive 
characters, and so the value of the work to the student 
has been increased. ° 

A volume of this nature is not capable of being de- 
scribed in any detail, and it will suffice to add that it will 
he quite a necessary book of reference in the library of a 
biologist. 





Lehrbuch der Histologie. Von Dr. Philipp Stobr, a. o. 
Professor der Anatomie zu Wurzburg. (Jena: Gustav 
Fischer, 1887.) 


THIS is an excellent little treatise on the same lines as 
Ranvier’s larger “Traité Technique d’Histologie” and 
Prof. Schafer’s smaller “ Essentials of Histology.” The 
various tissues are systematically described with clear and 
well selected wood-cut illustrations ; and after each section 
of the systematic description a full and careful account is 
given of the best methods of preparation, which will enable 
the student to venfy the descriptive account. The micro- 
scopic structure of the chief organs ıs treated m the same 
way. The directions as to ¢fechnigue are not merely 
those suitable for an elementary student, but such as will : 
be useful to one who is advancing in the direction of 


original research. ‘The figures are, with the exception of 
a few diagrams, actual representations of what the student 
should be able to obtain by the particular mode of pre- 
paration recommended. An introductory chapter treats 
of the arrangement of the laboratory, and the apparatus 
and reagents necessary. ‘RL 


A Treatise on Photography. By Captain Abney, 
RE, FERS. (London: Longmans, Green, and Co., 
1888.) 


THE appearance of a fifth edition of this well-known book 
18 sufficient proof of its populanty, and no trouble seems to 
have been spared by the author to make this issue a 
success. The volume has been thoroughly revised, and 
much new matteradded. The author gives the results of 
his researches, communicated to the Royal Society, on 
the “Effect of the Spectrum on the Haloid Salts of 
Silver ;” concluding with a chapter on celestial photo- 
graphy, and photography with the microscope. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself res ble for opinions 
expressed by his correspondents. either can he under- 
take to return, or to correspond with the writers of, 

rejected manuscripts intended for this or any other part 

a NATURE. No notice is taken of anonymous communi- 


cations.] 
Coral Formations. 


I HAVE read Captain Wharton’s paper on ‘‘ Coral Forma- 
tions” (p. 393), and the letters of Mr. John Murray and Mr. G, 
C. Bourne in your issue of March 1. 

There is, doubtless, room for difference of opinion as to this 
important and many-sided question, but I think the balance of 
evidence is in favour of Mr. Murray’s view as to the formation 
of lagoons. 

In this connection the fact that carbonate of lime is soluble in 
water had been practically overlooked, and its mereased solu- 
bility ın sea-water seems to have been unnoticed before Mr. 
Murray formulated his views as to their formation. The active 
life in coral reefs is practically outwards (assuming a shape 
similar to fairy rings on grass), leaving the central portion 
more or less dead, or with wide spaces of coral sand and only 
scattered patches of living animals, The organic matter in 
this dead coral, by its oxidation, produces carbonic acid, 
which dissolving m the sea-water exalts its solvent action 
on the carbonate of lime, now move or less in an amorphous 
condition. 

Reducing such a question to figures has a great advantage, 
and is often the only way of arriving at a safe conclusion. 
With assistance derived from the Scottish Marine Station, I 
have lately been conducting some experiments on the solubility 
of carbonate of lime in sea-water, the results of which may 
interest the readers of NATURE at the present time. 

The experiments were conducted with sea-water of specific 

vity 1'0265 (obtained from the German Ocean 20 miles 
rom land), and at temperatures of from 70° F. to 80° F., 
which reefs réquire. ‘The corals nsed were several species of 
Porites, 

Dead or rotten coral exposed to sea-water under these circum- 
stances is soluble to the extent of 5 to 20 ounces per ton. 

Take now a reef with a lagoon already formed, half a 
mile in diameter. This will give an area of about 600,000 
square yards, and supposing the water to be 3 feet dee 
and only one-sixth part of this to be in actual contact wi 
the dead coral, we have 100,000 tons exerting its solvent action. 
This would give, were the sixth part of the lagoon water to be 
expelled and replaced with fresh sea-water at each tide, and 
taking the solvent action at only to ounces to each ton, an 
amount of carbonate of lime removed equal to about 3000 
tons each year. 

I do not msist that such an amount of carbonate of lime mus? 


į year by year be removed from the lagoon, but I think these 


experiments show that the carbonate of lime so removed may 
ensily exceed any additions to the lagoon by secretions of 


462 








NATURE 


[| March. 15, 1888 





animals living in it, or by coral sand carried into it by wind and 
waves from the outer edge in the same space of time, and there- 
fore I think the balance of evidence is in favour of Mr, Murray’s 
explanation of lagoon formation. 

Could the experiment be made, it would be a matter of 
extieme interest to know if, and in what proportion, carbonate 
of lime really exists in lagoon waters, as also the propoition 
in the waters outside the reef, where new coral formation 1s 
actively at work, 

Itas quite reasonable to suppose that the dead coral so 
dissolved in the formation of lagoons is cainted out as material 
for fresh coral piowths. ROBERT IRVINE. 

Royston, Edinbuigh, March 6. 


In reference to the interesting discussion on coral formations 
which has recently appeased in NATURE, a few words from the 
chemist’s pomt of view may not be out of place 

For some time past I have been endeavouring to satisfy myself 
regarding the Somoy of calcium carbonate in sea-water, and 
with this end in view I immersed weighed pieces of dead coral 
{dried at 212° F. till constant) in sea-water. _These were pro- 
tected by suspending them unde: glass bells floated in about 
18 inches of water, and allowed to 1emain at iest for a known 
length of time. The following are the results obtained :— 

First Experiment,—Oculina varicosa, from St. Thomas, West 
Indies, weight 16°3164 grammes, with a surface of, roughly, 
8 square inches, lost by solution in twenty days, O 0748 gramme. 

Second Experiment,—Madrepora scabrosa, from Levuka, Fin, 
weight 21°8540 piammes, surface of 16 square inches, lost 0°1497 
giamme in thirty days. 

Third Experiment.—Afontipora folosa,’ Amboyna, weight 
15°3334 grammes, surface of 15 square inches, lost o°1223 
gramme in forty-six days. 

Every care was taken that the corals should not be subjected 
to the action of other than convection cuirents The tempera- 
ture ranged betneen 30° and 40° F. Specific giavity of the 
water found less than 1'026 

Mi. W. G. Reid, in a paper communicated to the Royal 
Society of Edinburgh, showed that the solubility of carbonate 
of calcium increased with pressure , and when determining the 
percentage of CaCQOg in certain soundings I found that the 
greater the depth the less carbonate derived from surface shells 
was present, while it is a well-known fact that in the 1ed clay 
or other deep-sea deposits, CaCO, almost completely, if not 
entirely disappears, as has frequently been pointed out by Mr. 
Munay. 

Fiom the above considerations there can be little doubt that 
there is considerable action going on in the waters of the ocean. 

Take, for instance, a circula: lagoon four miles in diameter ; 
this would give a superficial area of 124 square miles. Taking 
the :esults obtained in Exper:ment 1, and applying them to this 
imaginary case, then in twenty days, ın absolutely still water, 
there would be dissolved 464 tons of CaCO, equal to 8472 tons 
ina year. If the specific giavity of carbonate of calcium be 
taken at 2'65, this amount would give a thickness of half an 
inch covering the whole area of the lagoon. Jn other words, 
at tha same iate it would requiie about a century to deepen the 
lagoon one fathom. 

These results must be, however, very much under-stated, as 
the temperatme in the coral regions is about twice what I could 
obtain ; the sea-water is dense: ; there is the action of carbonic 
acid gas, CO, which 1s constantly being generated by decom- 

sing organic matters, especially in these warm aieas, and all 
which would increase materially the solubility, Moreover, there 
me the tides and currents continually replacing, or rather 

, miaing with, the denser waters. 

The coral animals in the lagoon are, however, constantly 
laying down new mateital in the shape of CaCO, assimilated 
either directly from the sea or through the medium of other 
organisms upon which they feed, or Bath combined. Now it 
depends upon the excess of the one process ove: the other 
whether there be an inciease or decrease in the depth of the 
lagoon. 

Growth is restricted mainly in 1eefs to the outer periphery, 
leaving laige spaces of coral sand in the intenor to be freely 
acted upon, In this way the coral formation increases outwards, 
while there 1s a deepening of the interior, albeit this deepening 
13 very small, James G, Ross. 

14 Argyle Place, Edinburgh, March 10. 











CAPTAIN WHARTON in his interesting paper satisfactorily 
explains a condition of 1eef-giowth previously little known and 
but imperfectly understood. I was pleased to learn that Mr. 
Bourne’s long-expected account of Diego Garcia will soon be 
published. is remarks concerning the directing influence of 
currents agiee closely with those of semper (‘Animal Life,” 
vol, xxxi. Internat. Sct. Ser. p. 228). OFf the importance of 
this agency there can, I think, be no doubt; but solutionis also 
an important agency within the lagoon, and one more capable 
of actual demonstration than the duecting force of the cents. 
But amongst the supporters of the anti-sudsedence theory of 
Murray there is a difference of opinion as to the relative ım- 
portance to be attached to solution; and we cannot accept the 
name of ‘‘theory of solution” for the new view if it is in- 
tended to exclude the other agencies that previously cause the 
death of the coral, such as the repressive Influence of sand, the 
diminished food-supply, the tidal scour, &e Waith this exclusive 
meaning, the name ‘‘theory of solution” would contradict 
itself, and we should be regarding the problem in much the same 
light as 1f we were solely to contemplate the mystery of our own 
existence from the point of view of the undertaker. 

The development of the new theory should be borne in mind. 
Chamisso, seventy year$ ago, advanced the view that an atoll 
owes its form to the giowth of the corals at the maigin and to 
the 1epressive influence of the 1eef-debris in the mterior; but 
this view gave no satisfactory explanation of the foundation of 
such a coral reef, and Darwin was diiven to his theory of sub- 
sidence The great defect in the view of Chamisso was, how- 
ever, removed by Murray, who supplied the. foundation of an 
atoll without employing subsidence p and investigations in the 
Flonda Sea and in the Western Pacific have confirmed his 
conclusions The orms of 1eefs he attributed to well-known 
physical causes ; but Semper and Agassiz have dwelt upon the 
impoutance of other agencies, avd in our piesent state of know- 
ledge 1t will be wisest to combine in one view the several 
agencies enumerated by these three naturalists as producing the 
different forms of coral reefs. On the outer side of a reef we 
have the directing mfluence of the currents, the increased food- 
supply, the action of the breakeis, &e. In the interior of a reef 
we have the 1epressive influence of sand and sediment, the 
boring of the numerous oi ganisms that find a home on each coral 
block, the solvent agency of the carbonic acid in the sea-water, 
and the tidal scour. These are all real agencies, and we only 
differ as to the 1elative importance we attach to each, Futwe 
investigations will probably add others to the list, besides ascer- 
taining the mode and degree of action of each cause. 

March 10. i. B. Guppy, 


Reason and Language. 


Tire kindness of Prof. Max Mullei’s reply I recognize with 
pleasure but without surprise, since those who know bim know 
him to be as 1emaikable for his courtesy as his great learning. 

Tn answer to his first question, I must say that I made a point 
of attending his Royal Institution lecture on the day his 
“ Science and Thought? was published, and was greatly dis- 
appointed that illness hindered my attending the others. But I 
immediately obtained his book, and applied myself to understand 
what seemed to me its essence, though I have not read it from 
cover to cover. Should I have to review it, of course I shall 
conscientiously peruse the whole of tt. p 

Before replying fuithei, 1t may be well to restate my position 
as follows, 

Man ıs an intellectual being able to apprehend certain things 
directly and otheis indirectly. Normally, bis conceptions clothe 
themselves ın vocal sounds, and get so intimately connected 
therewith, that the “word” becomes practically a single thing 
composed of a mental and an oral element. But these elements 
are not td-néal, and the verbum mentale is anterior and 
superior to the verbum oris which it should govern and duect. 
Abnormally, conceptions do not clothe themselves in oral ex- 
pressions at all, but only in manual or other bodily signs, and 
this shows that concepts may be expiessed (however imperfectly), 
in the language of gesture without speech, One consequence 
of these relations 1s that neither the utterance of sounds (articu- 
late or inaiticulate) nor bodily movements could have generated 
the intellect and reason of man, and Noné’s hypothesis falls to 
the giound. On the other hand, beings essentially intellectual, 
putas yet without language, would immediately clothe their 
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nascent concepts in some forms of bodily expression by means 
of which they would quickly undeistand one another. 

As to the expressions “reason” aad “reckoning,” I would 
observe that a study of an organism's embryonic develop- 
ment 1s a most valuable clue to its nature, and no doubt a 
similar utility attends histoucal investigations in Piof Max 
Muller’s science. Nevertheless, we cannot understand the 
nature of an animal or plant by a mere knowledge of an early 
stage of its existence ; an acquaintance with the outcome of its 
development is even more important. Similarly, I ventue to 
presume, the ultimate meaning of a word 14 at least as much 
its true meaning as 1s some archaic signification which may 
have pown obsolete. The word “spirit,” if 1t once meant only 
the breath, means more now—-as we see from the Professon’s first 
letter, Similarly, if “reason,” in its Latin form, once only meant 
“reckoning,” that 1s no “reason” why it should only mean rechon- 
ingnow. Here it would seem as if we had an instance of the verbum 
mentale having acted upon and modified the verbum oris, I cannot 
but regaid the representation that affirmative and negative proposi+ 
tions are mere cases of ardition and subtraction as an incorect 
and misleading representation, save when they refer to mathe- 
matical conceptions, Iam compelled also to object to another 
of the Professor's assertions. He says: —** Vhere n a wide 
difference between our appiehending our own activity and 
apprehending that Ais A. Apprehending our own activity is 
mevitable, apprehending that Ais A is voluntary.” It is true 
there is a great difference between these apprehensions, though 
they both agree in being instances of apprehensions which are 
not inferences, and as such I adduced them (NATURE, February 
16, p. 364). WNeveitheless in my judgment the difference 
between them is not the difference which the Professor states 
Both aie alike voluntary, regarded as deliberate reflex cognitions, 
and both aie alike inevitable, regarded as indeliberate, dnect 
perceptions. The labourer inevitably perceives that his spade is 
what it 1s, though the natwe of that perception remains un- 
noticed, just as he inevitably perceives his own continuous being 
when he in no way adverts to that fact. 

I must further: protest against the assgition that the idea “ there- 
fore” 1s ‘‘ present in the simplest acts of cognition ‘—that every 

erception of an object is an inference. This I regard as one of the 
undamental errors which underlie all the madness of ideajism. 
Akin thereto is the notion that a philosopher who desires to speak 
with the very strictest accuracy ought, instead of using “ the big I,” 
tosay, ‘fa succession of states of consciousness,” To me it is 
certain that even one state of conscioasness (to say nothing of 
“a series”) 15 no more immediately intued by us than is the 
substantial ego ; each being cognized only by a reflex act. What 
I intue is my ‘‘self action, im which mtuition both the “ego” 
and the “states” me implicitly contamed, and so can be ex- 
plicitly recognized by reflecuon. I was myself long in bondage 
to these two errors, fiom which it cost me severe mental labour 
to escape by working my way through philosophical subyectrvism 
These questions I cannot here go any further into, and I only 
menuon them in consequence of Prof. Max Muller'siemaiks. I 
will, however, 1n turn, refer him to my “f Nature and Thought,” 
as well as to a larger work which I tiust may before long be 

ablished, and which, I venture to hope, he will do me the 
onour to look at. : 

My object in calling attention to the fact that one word may 
have several meanings, and several words one meaning, was to 
show that there could not be ‘identity between thought and 
language. This point the Professor seems practically to concede, 
since he now only calls them ‘‘inseparable, and in one sense 
ulentical.” I do not understand degices of identity, No mere 
closeness of 1esemblance or connection can make two things 
absolutely identical. I did not, however, content myself with 
denying this “identity” on account of polyongeny and homo- 
nymy ; I also referred to common experience (which shows us 
that men do not invent concepts for preformed words, but the 
reverse), and I appealed to certain facts of consciousness. To my 
assertions about consciousness the Professor replies. ‘The 
object of all scientific inquiry 15 the geneial and not the indi- 
vidual.” But this is a quite inadequate reply, since our know- 
ledge of geneial Jaws is based on our knowledge of indisidual 
facts, and if only one man could fly, that single fact would be 
enough to refute the assertion that flight is impassible to man. 

With respect to evolution, I never sud that Prof. Max 
Muller misunderstood ‘‘ natural selection,” but only that he 
misrepresented 1t—of course unintentionally. It 15 of the essence 
of natural selection not to affirm teleology as formerly understood, 
although, of course, it can say nothing (for the whole of physical 








science can say nothing) about a primordial teleology at the 
foundation of the entire cosmos. I, in common with the Pro- 
fessor, look forward to “the ultimate tuumph of reason and 
night,” but my confidence is not due to any “faith” I have in 
“ Nature” or anything else. I profoundly distiast ‘‘ faith” as 
an ultimate basis for any judgment; I regad my conviction as 
a dictum of pure reason—the certain aud evident teaching of that 
science which underhes and gives validity to every other. I 
therefore agree with Piof. Max Muller in regarding it as a lesson 
which ‘true philosophy teaches us.” 
ST. GEORGE MIVART, 





Oıl on Troubled Waters, 


Tr may interest some of the readers of Captain Wharton's 
paper on this subject to have their attention called to a curious 
narrative in Bede, illustrative of the power of oil over troubled 
waters. When a certain piesbyter, Utta, was sent fiom the 
Noth of England by Oswiu to fetch his biide from Kent, he 
applied to Aidan, the greatest teacher of his day, for his blessing. 
Adan gave him not merely his blessing, but some conseczated 
ou, and told him that on his way back from Kent by sea he would 
encounter a storm, and thereupon he was to pour the oil on the 
sea, which would immediately become calm. It happened as 
St. Arlan had foretold. Utta and his fair charge were duly 
overtaken by a fearful tempest ; the waves were breaking over 
the ship, when Utta bethought himself of Aidan and his ail. 
‘Avsumpta ampulla, misit de oleo in pontum, et statim, ut 
prædictum erat, suo quievit a fervore ” (“ Historia Ecclesiastica,” 
hb, un. cap 15}. Aidan had been brought up atthe monastery 
of Iona. bid the bontmen of the Western Islands in the seventh 


| century hnow of this use of ol? and did Aidan bung the 


knowledge fiom thence that saved from shipwreck Utta and 
the bude Eanfleda ? Epw. FRY. 





Were the Elephant and Mastodon contemporary 
in Europe? 


ONE of the most effective services which NATURE does for 
the cause of science 15 to enable students who live fm apart to 
exchange ideas in its conespondence columns. May I be 
allowed to ask a question of some interest, perhaps, to others 
besides myself? It 15 a singular fact that we probably know less 
of the td-aerta/ conditions prevailing in so-called Pliocene times 
than we do of those of most geological horizons. The marine 
Mollusca of this age have been preserved in large numbers and in 
many places, but the 1emains of the land fauna are singularly 
sporadic and broken, 

I know of no fragment of a land surface of this age which 
exists m Britain. In the Ciags we have a very puzzling medley 
of mammalhan bones and manne shells mixed heterogeneously, 
and pomting unmistakably to the beds having been i:earanged, 
and, as the French say, remand. 

Unfortunately the Pliocene period has been largely detined on 
the evidence of these very unsatisfactory beds—unsatisfactory 
not merely because ¿z s certain that the remains of land and 
marine animals me confusedly mixed up in them, but also 
because tors eacedingly probable that the debns of two geo- 
logical stages have been mixed together also, 

Tt seems cleai to me that, if the Phocene age is to be clearly 
defined, we must not 1ely upon the evidence of the English 
Crags for defining it, but go elsewhere—namely, to France, Italy, 
ke 

It 1s very well known that nowhere in France has the 
mastodon, whichis geneially accepted asa very typical Phocene 
mammal, been found in the same beds with the elephant. In 
the English Crags, no doubt the older type of elephant (the 
E. meridionals) and possibly also molars of the later forms 
(E. antiquus and Æ. prinugenius) have occurred with mastodon 
remains and the remains of othe: so-called Phocene beasts; but 
the mixed character of these depzsits puts them out of court, 
and we aie bound to follow the evidence of the French beds, 
which occur 7 situ and unmixed, 1f we me to be assured of our 
position. . i 

My purpo e in wiiting is to ask whether the Italian evidence 
18 the same as the French. Unfortunately the Italian beds do 
not seem to me to have been studied with the minute cme which 
they deserve. No doubt enormous numbers of mastodon re- 
mains and also of remains of Æ. meridionalis occur close together 
in Italian deposits, but so far as I know the question has not 
been critically tested as to whether they occur in the same beds 
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or not. Prof. Capellini, of whom I asked the question at the 
meeting of the British Assocation at Manchester, could not 
answer me. Zrimå facie we should certainly expect the Italian 
evidence to support the Fiench, but this is by no means the 
conclusion to be drawn from teat-books, 10 which it is generally 
taken for gianted that in Italy the elephant and mastodon have 
been found at the same horizon. 

The question is one of very gieat interest and importance, 
and an answer to.it would be especially valuable to me, Perhaps 
some of your readers may have the means of answering it. 

Henry H. HOWORTH, 

21 Earl’s Comt Square, February 28. 





True Average of Observations ? 


I HAVE long been dissatisfied with the method of taking the 
arithmetic mean as the most probable value of a comparatively 
Jew direct observations of a quantity. This ıs certainly the 
legitimate tesult of the theory of probability, or ‘‘ method of 
least squares,” when one knows nothing to guide one in giving 
more weight to one than to another observation. 

But without knowing anything of the conditions under which 
the observations were made, or, otherwise, no choice among them 
being possible by considering these conditions, still, when one 
comes to compare the results among themselves, this comparison 
seems to me to afford means of idee between them. Thus, 
if all the results are plotted on sectional paper, they are found to 
be grouped closely together at one place and to be scattered 
wide apart at othe:s. Now the most probable result (whatever 
be the right method of finding it) les certainly somewhere about 
the place of close grouping ; and it seems fair to consider those 
results that come near this place as the detter ones, and to allow 
to them more weight than to the others in calculating the mean. 

if the observations were extremely numerous, there can be no 
objection to taking the alithmetic mean as the true probable 
salie. But one has usually to content one’s self with a few only, 
and in order to get a better: approximation in this case I have 
constructed the following formula. I would be glad if some of 
your correspondents will express their opinions as to its legiti- 
macy. Ina case of this kind one ought not to trust entirely to 
one’s own judgment ; one should submit one’s own judgment to 
be checked by that of several others. 

The method I propose is as follows. 

First fix upper and lower limits outside which the true value 
cannot possibly lie, and reject absolutely all measurements 
outside these limits. The result will not be appreciably affected 
by taking these limits a little higher or lower, and it is better to 
err in taking them too wide apait than vice vers@. One usually 
has, or ought to have, a general notion of the quantity sought 
for, sufficient to determine these limits; but if this be not so, 
they may be determined by adding to and substracting from the 
arithmetic mean what is thought to be the maximum possible 
error. 

Let +1, % Xy &c,, be the excesses of the various measurements 
above the lower of the above possible limits. Let +) be the 
excess above the same lmit of the as yet unknown most probable 
value as determined by the formula below. 


x N 
Attach to each x the weight) - , and take as 


0 

xo the mean of the x's with these weights attached. 

Note that equal weights are given to measurements equally 
above and below +, Also to an # comciding with the lower 
possible limit, a weight zero is given. Zero weight ıs also 

iven to an xas much above +, as the lower possible limit 18 

ow it, 
The rule results in the following formula :— 





Weight for «= 1 ~ = = ae 
‘ x x weight = ee ee 
To 
Therefore, the mean equals— 
ay = Drama = Se 
£ Wy hx be Fr 


This is a quadratic for xy, the solution of which 13—- 


E+ aT) 


Of course the labour of finding this mean is greater than that 
of finding the arithmetic mean ; it involves summing the first, 
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second, and third powers. But the method ıs only intended to 
be used when the number of values to be dealt with is not 
laige, and with the help of a table of squares, cubes, and square 
roots, the work is not really very laborious. 

It is easy to prove that this result is identical with the anth- 
metic mean in the following three cases: (1) all the x’s equal ; 
(2) the x's all equidistant, i.e. forming an anthmetic progression ; 
(3) the x's infinitely numerous. 

The practical meaning of the rule may perhaps be made 
clearer by the annexed table, giving the weights attachable 'to 
various values of x where x, is taken equal to unity. : 


=] 
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I= =>) 1 99 °96 ‘or 84 “75 “64 “51 '36 'I9 0 
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The following is a numerical example :— 





x ai Ca 
173 2°993 5'178 
‘89 “792 "705 
"42 “176 "074 
1'21 1464 17715 
rey 1'369 r'6016 
žr = 5'42 2x" = 6°794 Zr = 9°330 
aft -$ aan = "162 and x) = 10925. 


The arithmetic mean or = = 1084. 


Mason College, February 4. ROBERT H. SMITH. 





Crepuscular Rays in China. 


IMMEDIATELY after sunset enormous rays of light are fre- 
quently seen spreading from the part of the horizon where the 
sun has disappeared, and also—though somewhat famter—from 
the opposite part of the horizon. metimes the rays stret ch 
right across the sky, and when strongly developed they appear 
first in the east, and then in the west, and resemble auroral rays, 
glowing in a yellow or red colour, while the sky between the 
rays is deep blue or greenish. They ap to be caused by 
invisible cirro-stratus clouds high up in the air. This pheno- 
menon is never seen 1n England, or at any rate it is by no means 
so conspicuous as here. Ancient Greek mariners may have had 
their imagination impressed by a similar phenomenon, fodo- 
Sderiros hes being so frequently mentioned in Homer. 

Crepuscular rays at sunrise or sunset are seen at all seasons in 
Southern China, but they are most frequent at the height of the 
typhoon season, and most intense just before typhoons, which 
Jatter are indicated beforehand by crepuscular rays as well as by 

os. ° 

The following table exhibits the number of eveni when 
strong crepuscular rays were registered in each month of the past 
three years, and also the mean monthly frequency of the strongly 
developed phenomenon :— 


May. June July Aug. Sept Oct. Nov Dec 
1885 = se 3 2 4 3 = = 
1886 — I I I 3 7: — I 
1887 I — — 2 3 — — — 
Mean 0'3 0'3 13 1'7 33 33 00 03 


W. DOBERCK, 
Hong Kong Observatory, December 31, 1887. + 





“An Unusual Rainbow.” 


I ReaD with interest a letter with the above heading in 
Nature (vol. xxxvi. p. 581) from Mr. S. A. Hull of Allahabad, 
India, of date September 18, 1887. He describes a brilliant rain- 
bow which he saw after the sun had set, and states that such a phe- 
nomenon ‘‘ must be of rare occurrence,” and that he had ‘ never 
before seen anything similar, nor read anywhere a description of 
a rainbow after sunset.” I had not read his letter when, on the 
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evening of the Ist inst. I observed a similar rainbow. I saw it 
first at 7h. 25m. p.m., the registered time of sunset heie for that 
day. It lasted for nearly fifteen minutes. The western horizon 
was cloudy, and the sunset a fine one. The bow was exceed- 
ingly brilliant, and as far as I could judge, a perfect semicircle, 
the ends of the arc being about 4° above the horizon There 
was a secon bow equally peifect, and of remarkable bright- 
ness; the brilliant glow below the primary, and the marked 
dulness between it and the secondary, added to the beauty of the 
sight. After reading Mi. Hill’s letter, I published my observa- 
tions in a letter to the Argus, that others might confirm or 
correct them. I have recetved six replies, all in accord with my 
observations, One of my correspondents informed me that he 
had, some years ago, seen a lunar rainbow formed just before 
the moon had risen. H. M, ANDREW. 
The University, Melbourne, January 26. 





The Nest of the Flamingo. 


In an interesting article by Mr. Bowdler Sharpe, entitled 
“ Ornithology at South Kensington,” published in the December 
number of the Engish [/ustrated Magazine, there is a descrip- 
tion and figure of the flamingo’s nest, and an opinion is ex- 
pressed that the previously-held ideas about the nest being tall, 
and the female sitting upon it in a straddling manner, might 
now be considered as exploded. 

I have seen numbers of these tall nests in the shallow pans of 
water—or “‘vleys,” as they are locally called—in Bushmanland, 
Cape Colony, particularly at Klaver Vley. These quaint nests 
were built in the water where ıt was afew inches deep, and at a con- 
siderable distance from the shore. They were conical in form, 
about 18 inches high, and 6 inches in diameter at the top, with 
a shallow basin-like cavity for the eggs; built, so far as I can 
recollect, of slimy mud. To perform the office of incubation, 
the bird must have stiaddled over the nest. The ies no 
doubt differs from the one described in the article. There should 
be no difficulty in secuing specimens of these nests. Possibly 
the object aimed at in building the nests in the water is to secure 
them against some enemy, and the height of the nest, besides 
conventencing the long-legged owner, provides for the rising of 
the water-level. E, J. DUNN. 

Pakington Street, Kew, near Melbourne. 





Dynamical Units and Nomenclature, 


In his review of Prof. MacGregor's ‘‘ Kinematics and Dy- 
namics,” on page 361, Prof. Greenhill tits a lance against those 
whom he terms mathematical precisionists. I do not know this 
book, and I hold no brief in its defence ; but as I owe to these 

recisionisis whatever clear ideas I have on mechanics, I feel 
und to enter into the lists on their behalf, little as they need 
my aid. 

Both the piecisionnts and practical men stat with the same 
two dynamical quantities, which they respectively call mass and 
force, weight and force ; of these they,select arbitrary units, and 
respectively name them found and found-weight, weight-of-a- 
pound and force-of-a-pound (or pound-weight and pound-force). 

To the single word ford the practical man does not, so far as 
I know, attach any single definite idea, and he cannot, therefore, 
use this word singly without introducing possible confusion ; for 
it characterizes matter and force equally, and yet ts neither. On 
this view Prof. Greenhill’s own expression ‘‘the attraction of the 
eath on a pound,” should for accuracy and consistency be ‘‘ the 
eines of the earth on the weight of a pound (or on a pound- 
weight).’ 

To the precisionist a pound is a certain mass, just as a foot és 
a certain length, so that the practical man's ‘‘ weight ofa pound ” 
is simply the ‘‘ pound” of the precisionist, who would no more 
dream of ee Some D it as “the mass of a pound” than of 
distinguishing a foot as ‘the length of a foot.” : 

The attraction of the earth on a certain amount of matter is 
called “the foice of 10 pounds” by practical men, and “the 
weight of 10 pounds” by precisionists: these are purely defini- 
Jons, so that the phrases are absolutely equivalent. If, then, ia 
the specification of a force produced otherwise than by the 
attraction of the earth a precisionist is required to speak of it as 
“a foice equal to the weight of 10 ands” the practical man 
must follow suit with “a force equal to the force of 10 pcunds.” 
These expressions stand, or iather fall, together, and the con- 
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sistent precisionist would specify the force as “xro pounds- 
eight” merely. 

If, however, a dody, such as a brickbat or the iron block sup- 
plied with a balance and called a “pound weight,” is to be 
introduced into the specification, a precisionist would very 
properly say ‘'a force equal to the weight of ro brickbats or of 
10 pound-weights”; and the complete idea hereby conveyed 
cannot be expressed by the practical man otherwise than by 
“the attraction of the earth on 10 brickbats or on 10 pound- 
weights.” 

In no way, then, is ‘a force equal to the weight of a mass of 
10 pound-weights,” the precisionist equivalent of the practical 
“ force of ro pounds,” nor is it even consonant with precisionzst 
nomenclature, 

Since, therefore, the precisionist uses mass, force, pound, 
pound-werght, as the exact equivalents of the practical man's 
weight, force, weight-of-a-pound, force of-a-pound, the advant- 
age does not seem to lie on the side of the latter, more 
especially when he is untrue to himself in loosely using the word 
‘(weight ” as often in the sense of ‘‘ force” as according to his 
definition. 

But so far both practical men and precisionists labour under 
the immense disadvantage of dealing with a variable force-unit 
which can be made precise only by a specification of plaoe ; and 
it is greatly to the credit of the latter that they have introduced 
a simple invariable force-unit by which all forces, whether due 
to gravitation or other physical action, may be expressed abso. 
lutely in a form which allows of direct comparison between 
them. With this urut a 13 the correct measure of a force, and 
when Prof. Greenhill speaks of “the mathematician straining 
after the equation F = ma, when using the gravitation umt of 
force,” I utterly fail to understand what is meant, considering 
that this expression of a force necessarily implies an absolute 
force-unit; and I further feel strongly tempted to deny that 
either for this unintelligible operation or for any other the pre- 
cisionist ever uses g pounds as a maas-unit, though, if he ever 
does use a variable mass-unit in measuring the invariable mass 
of a body, he is surely countenanced by the practical man who 
does not hesitate to use a variable force-untt in m the 
invariable force exerted by a given spring compressed to a given 
extent. I might further add that the prectsiontst sever measures 
the weight ofa body in ‘‘pounds,” even if he denotes it by w, 
and that, if he does sometimes denote this variable force by the 
same number irrespective of place, it is only when using the 
practical man’s variable force unit. 

With regard to confusion arising from the use of the equation 
w = mg any more than from the use of the equation w = m, 
this would be to me inconceivable, did I not notice that Prof. 
Greenhill uses the phrase ‘‘if the equation w = sg is supposed 
to be used with absolute units.” Does there indeed exist a 
single man who thinks that this equation can be used with other 
than absolute units? If such there be, to him certainly will 
confusion be not only possible, but probable too, and deservedly 
so ; but to others theie can surely be no more confusion in ex- 
pressing a (precisionist) weight as m or my indifferently than in 
expressing an angle as 8 or 180 6/*, it beig of course premised. 
that the proper unit—(precistonist) pound weight or poundal, 
radian or degree—is named. 

Further, how it can be a solecism to measure pressure in 
poundals per square foot any more than in pounds-weight per 
square inch—which latter is the precisionist equivalent of what 
an engineer would loosely and most inaccurately call ‘ pounds ”— 
I am at a loss to understand, since pressure is the measure of the 
distribution of force over area, and a poundal is as much a force 
ay ‘the force of a pound,” and very much more defimte. And 
how the expression of the (precisionist) weight of a body in 
poundals rather than in pounds-weight 18 a solecism also demands 
explanation. 

Lastly, I must seriously protest against the suggestion that a 
precisionist should ever ask for, or want to buy, “ half a poundal 
of tea”: what he wants is the tea itself, the substance of it and 
not the earth's action upon it, and very rightly and properly he 
asks for “half a pound,” which the consistent practical man 
would have to term ‘the weight of half a pound.” 

In the above I am not concerned to defend the practice of 
those mathematicians who select fantastic units of mass or force 
as a foundation for some puzzling questions of no utility what- 
ever: I have merely attempted to define the position of the 
physicist or precisionist, and to rebut serzatzm the charges 
leaught against him in Piof, Greenhill’s criticism, 


February 27. Rogeri E. Baynes. 
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Too many Decimal Places. 


A COMMUNICATION in NATURE of January 26 (p. 294) ends 
with the sweeping suggestion ‘‘that, as a rule, only experiment- 
alists are capable of judging the lnmts of accuracy of experiment, 
and that they may be trusted to save themselves trouble where 
tiouble may be saved without saciificing accuiacy.” 

On the contiary, is ıt not true that experimenters, as a class, 
have shown a maiked tendency to give unnecessary trouble, both 
- to themselves and to those who utilize their 1e-ults, by using too 
many significant figures in their numerical work ? The strictures 
of mathematicians have done much to check this tendency. 
But can it yet be claimed that their habits need no critical 
inspection in this 1espect? Not being prepared to bring forwaid 
statistics, I can only make this remark in the form of a query, 
which applies to the general statement quoted, rather than to 
the ments of the special discussion which gave rise to it. In 
vol. lxi, (1871) of the Journal of the Franklin Institute, Prof. 
Pickering has shown by graphical methods how greatly Regnault’s 
coefficients may be simplified. J. RAYNER EDMANDS. 

Harvard College Observatory. 





“The Teaching of Elementary Chemistry.” 


In NATURE of February 23 (p. 389), an anonymous corre- 
spondent, signing himself ‘‘Z.,” draws attention to what he 
calls “a few highly misleadmg passages in the two books 
reviewed under the above heading in NATURE of January 19,” 

In the name of the authors of these books, I challenge “Z.” 
to make good his statement that the passage which he quotes 
from p. 65 of the “Elementary Chemistry,” concerning the 
reaction between sodium and water, is “highly misleading.” 
We assert that the sentence is not misleading. The second 
statement quoted by “Z ” is not quite correct: chlorme mon- 
oxide 1s piepared by passing dry chloiine over yellow mercuric 
oxide, which has been previously dried at 300°-400°, at the 
oidinary tempeiatwe, not over heated mercuiic oxide, as stated 
onp. 116 of the ‘Elementary Chemistry.” We thank “Z” for 
the conection. But, inasmuch as the iesult of passing chlorine 
over yellow mercuric oxide dried at about 100° is to evolve 
oxygen without forming chlorine monoside, the correction does 
not affect the argument, and it may still be justly said that in 
making chlonne monoxide “we cauy out a reaction in which 
oxygen is produced in presence of chlorine.” The supposcd 
contradiction found, by “Z.” between the directions given in 
the ‘ Practical Chemistry” to the student who is burning a 
weighed quantity of magnesium—~not to iemove the hd of the 
crucible lest some of the magnesia should be ‘‘ volatilized and 
lost ”—and the statement in the ‘‘ Elementary Chemistry,” that 
H no compound of magnesium has been gasified,” rests upon a 
verbal quibble. Volati/tced and gasified have not precisely the 
same connotation, I confidently asseit that no student ıs 1n danger 
of being misled by either of the statements which ‘‘Z.” has quoted 

“Z.” states that the results of an experiment on the ieaction 
betw een potash and iodine, deseubed on p. 63 of the ‘‘ Practical 
Chemistry,” contiadict the sentence on p. 62 of the same book 
concerning the similarities between the chemical properties of 
chlorine, Tomine. and iodine. I reply that “Z.” has here 
shown himself to be unacquainted with the methods of chemical 
classification ; and also that he has taken the word simlar to 
mean the same as identical, 

If Z.” will bring forwaid proofs that the statements he has 
quoted are “highly misleading,” and will sign his name to the 
letter in which he states these proofs, I am 1eady to ague each 
point with him in detal. But, 1f “Z ” contmues to chaige the 
authors of the books he has deigned to notice wih making mis- 
leading statements, while he himself 1emains anonymous, | shall 
dechne to take any notice of his communications. 

Cambridge, February 29. M. M. PATTISON MUIR. 





The Gale of March rr, 
I BEG to inclose the 1eadiogs of my standard Robinson’s cup- 
anemometer during the gale of March 11 :— 
I1-I2a,m., 64 miles, 


I2- I p.m., 67 ,, 
I~ 2 y 7I» 
2-3 » 73 » 
3- 4 os 63 ” 
General direction, S.W, ; altitude, 600 feet above mean sea- 


level. C., E. PEEK. 
Rousdon Observatory, Lyme Regis, Maich 13. 





THE DISPERSION OF SEEDS AND PLANTS. 


i a recent number of NATURE (vol. xxxv. p. 151) I 
mentioned instances which had come under my 
observation, ın which birds had taken an active part in 
the dispersion of seeds and plants. Since then I have 
come across further notes bearing upon the subject 
which ıs one of considerable interest and importance, as 
itthrows a direct light upon some at least of the agencies 
whereby plant life has been distnbuted over the surface 
of the globe. Although birds, from their greater adapt- 
ability to rapid and extensive locomotion, are more con- 
cerned than any other animals in the dispersion of plants, 
they are by no means alone in this work. 

It may seem strange, at first sight, to assert that cattle 
have been the means of distributing the seeds of certain 
plants from one country to another, but a statement is 
made by Grisebach? respecting Pzthecolodium Saman 
(N O. Leguminose), a large tree native of Tropical 
America, now naturalized ın Jamaica, that the “seeds 
weie formerly brought over from the continent [of 
America] by cattle.” This statement has been carefully 
examined, and it is fully borne out by facts. Formerly, 
Jamaica, like Trinidad at present, was dependent for 
cattle on Venezuela. The food of the animals during 
their voyage consisted amongst other things of the pulpy 
legumes of Prthecolobtum Saman. The seeds being very 
hard were uninjured by the process of mastication and 
digestion, and they were dejected by the animals in the 
pastures, where they germinated and grew up into large 
trees. In this instance the seeds were carried across the 
sea a distance of about a thousand miles, and there is no 
doubt that the cattle were directly concerned in their 
introduction. Indeed, without them the seeds, even if 
accidentally introduced amongst the fodder, would not 
have been placed under such circumstances as would 
have enabled them to give ri:e to plants. In the first 
place, by being passed through the animals the seeds 
were softened and the period of germination hastened. 
In the second place, being embedded in the droppings of 
the animals the seeds had a suitable medium to protect 
and promote geimination ; and this medium enahled the 
young plants to withstand the season of drought which 
is incidental to almost every tropical countiy. In this 
instance we have cattle not only the means of introducing 
the seeds of a valuable tiree, but also involuntarily in- 
strumental in establishing the tiee in a new country, and 
providing shelter, shade, and food for their progeny. 
Those acquainted with the guango or rain-tree, as this 
Pithecolobruim is locally called, will fully realize its value 
as a shade and food-tree for cattle, and they will also 
appreciate the singular concomse of circumstances by 
means of which such a tree was introduced to a new 
country by the very animals which required it most. 

It1s possible there may be some who will doubt the pos- 
sibility of seeds retaining the power of germination after 
undergoing the processes of mastication and digestion, 
and especially in the special case of ruminating animals. 
There is, however, very clear evidence on the subject. 
It is a common occurrence in India-to utihze the services 
of goats to hasten the germination of the seeds of the 
common Acacia arabica, known as the babul. This tree 
belongs to the same natural order as the Pthecolodium, 
and grows in the poorest and driest soils of India. 
The babul seeds will not germinate readily in the hot 
weather, and it is the regular habit, in order to save a 
season, for a person desirous of a crop of seedlings to. 
make a bargain with a herdsman or a neighbour who 
possesses a flock of goats to quaiter them for some days 
in a small inclosure in which they are fed on babu 
leaves and pods. The droppings of the animals contain a 
certain number of seeds which are uninjured, and these 
now readily germinate, and give rise to plants the same 


1 “Flora, British West India Islands,’ p 225 
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I am informed by Dr. Watt that in India 
several other plants are treated in the same way.” The 
seeds of the several species of cultivated Guava are hard 
and do not easily germinate. These, however, are said 
to germinate more freely and readily when they are 
picked up in night soil. 

While on this subject I would mention that when 
at St. Helena in 1883 I expressed some surprise that 
no attempt was made to utilize “urban” manure In 
the neighbourhood of Jamestown, when the land was 
so impoverished and ylelded such poor crops. I was 
met by the fact that if such manure was largely used 
the land would become overrun with plants of the 
plickly pear, Opuntia Ficus-indica, the fruit of which 
is largely consumed by the inhabitants. There 15 little 
doubt that the seeds of this plant, like those of the 
Guava, and I suspect also species of Passiflora, which 
are swallowed whole, are capable of germination after 
they have passed through the human body. Another 
instance occurs to me where the use of manure has been 
the means of distributing an undesirable plant on culti- 
vated lands. In many tropical countries a grass known 
as Paia, Mauritius, or Scotch grass, and sometimes as 
water gass (Pancum darbinode), has been introduced 
from Brazil, and highly esteemed for its rapid growth and 
nourishing properties. It grows wellin moist situations, 
on the banks of streams, and even in soils so swampy as 
to be suitable for nothing else. In such situations it 
spreads rapidly and yields abundant food for cattle and 
horses. Nothing, however, could be worse than this 
grass for cultivated areas, where the land ıs required to 
be kept free fiom weeds, and where crops of sugar-cane, 
coffee, tea, and cacao are raised. It has been found that 
where animals are fed on this grass the joints even after 
Lee through the animals have been known to grow. 

ence the manure, if freshly used, has been the means of 
establishing the plant over wide areas. 

In a recent work Mr. Ball has drawn attention to 
numerous intioduced plants which are met with in South 
America. He naturally mentions the cardoon, the wild 
state of the common artichoke, which is now more com- 
mon in temperate South America than it 1s anywhere 1n its 
native home in the Mediteiranean region Darwin! doubts 
whether any case exists on record of an invasion on so 
grand a scale. Several hundred square miles are covered 
with this introduced plant, which has over-run all mem- 
bers of the aboriginal flora. The introduction of the 
cardoon appears to have been effected directly by man 
for the purpose of contributing to the food supply of 
cattle; but as regards another widely-spread plant the 
mode of its introduction 1s not clearly known. 

Mr. Ball states:— As to many of these [introduced 
South Amencan plants] ıt appear$ to me probable that 
their diffusion is due more to the aid of animals than the 
duect intervention of man. This is specially true of the 
little immigrant which has gone farthest in colonizing 
this part of the earth—the common stork’s-bill (Erodium 
cicutarium), which has made itself equally at home in the 
uppe: zone of the Peruvian Andes, in the low country of 
Central Chill, and in the plains of North Patagonia Its 
extension scems to keep pace with the spread of domestic 
animals, and as far as I have been able to ascertain it 1s 
nowhere common except in districts now or foimerly 
pastured by horned cattle. It is singula: that the same 
plant should have failed to eatend itselfin North America, 
being apparently confined to a few localities. It 1s now 
common in the Noithern Island of New Zealand, but has 
not extended to South Africa, where two other European 
species of the same genus are established.” ? 

Erodium as a genus is separated fiom the true Ger- 


1 © Naturalist's Voyage round the Would,” by Charles Darwin, new ed. ; 


1870, ia 119 
4 “Notes of a Naturalstin South Amenca,” by John Ball, F R S., Lon- 
don, 1887, pp 164, 165. 


— 
aniums amongst other reasons on account of the tails 
of the carpels being bearded and spirally twisted on the 
inside. It is possible that these characteristics have 
enabled the seeds to attach themselves to the Jegs and 
bodies of cattle and so effected their distribution over 
wide areas in such situations as are favourable to their 
growth. 

In the Island of Jamaica we have a remarkable in- 
stance of the naturalization and wide distribution of an 
introduced plant in the case of the Indian mango. In 
an official Report, published in 1885, I stated that to 
the mango, possibly more than any tree ın the island, 1s 
due the reforesting of the denuded areas in the lower 
hills ; and as ın consequence of the changes taking place 
in the climate members of the indigenous flora are unable 
to-maintain their ground, it 1s fortunate the island pos- 
sesses in a vigorous and hardy exotic like the mango the 
means of counteracting the baneful effects of deforesta- 
tion. It specially affects land thrown out of cultivation, 
and the sides of roads and streams where its seeds are 
cast aside by man and animals It practically re-clothes 
the hills and lower slopes with forest, and it enables the 
land to recuperate its powers under its abundant shade- 
giving foliage.’ It is strange that in Ceylon, which is so 
much nearer the home of the species, the mango does 
not spread by self-sown seedlings. This corroborates 
Mr. Ball’s statement with regard to Zrodiuim cicutarium. 
The latter is widely spread in South America, but only 
spanngly found in other countries under apparently 
exactly corresponding conditions. We cannot say why 
such anomalies exist. They do exist, however, and 
offer problems which can only be solved by a closer study 
of the conditions of plant life, and the interdependence 
of plants and animals acting and reacting one upon the 
other. 

The orange-tree was introduced to Jamaica more than 
a hundred years ago. It is now found practically wild 
over the settled paits of the island, and the fruit is ex- 
ported to the value of nearly £50,000 per annum. Up 
to quite recently very few trees were planted. Nearly the 
whole were sown by the agency of frugivoious birds, who 
carned the seeds from place to place and dropped them 
in native gardens, coffee plantations, sugar estates, and 

ass lands. In such localities the orange-trees grew and 

ourished, and now a demand has ansen for the fruit in 
the United States an important industry has been estab- 
hshed, the active agents in which have been birds. The 
agency of birds m the distribution of the seeds of plants 
is too large a subject to be discussed at length here. A 
valuable contribution of facts in this direction has lately 
been made by Dr. Guppy in his important work on the 
Solomon Islands As the most recent addition to our 
knowledge of what takes place in oceanic islands at the 
present time it deserves careful attention. It will suffice 
only to quote one or two sentences :—“ Whilst through the 
agency of the winds and currents the waves have stocked 
the islet with its marginal vegetation, the fiuit-pigeons have 
been unconsciously stocking its intertor with huge trees, 
that have sprung from the fruits and seeds they have trans- 
ported in their crops from the neighbouring coasts and 
islets. The soft and often fleshy fruits on which the fruit- 
pigeons subsist belong to numerous species of trees. 
Some of them are as large even as a hen’s egg, as in the 
case of those of the species of Canarium (‘Kati’), which 
have a pulpy exterior that ıs alone digested and retained 
by the pigeon. Amongst other fruits and seeds on which 
these pigeons subsist, and which they must transport from 
one locality to another, are those of a species of E/go- 
carpus (‘toa’), a species of laurel (Zzfsea),a nutmeg, 
(Myrstica), an Achras, one or more species of Areca 
(palm), and probably a species (of another palm) Xentia.” 

D. Morris. 











t Annual Report, Public Gardens and Plantations, Jama.ca, for the Year 
1884, p 45 7 z 
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ON THE APPEARANCES PRESENTED BY 
THE SATELLITES OF JUPITER DURING 
TRANSIT, 


A PAPER was read by Mr. Edmund J. Spitta, at the 

November meeting of the Royal Astronomical 
Society, of especial interest to those who have devoted 
their attention to Jovian phenomena. As the paper itself 
is a long one, being the result of over four years’ work, we 





must refer our readers for details to the paper itself; but, 
speaking briefly, the author observes that since the 
discovery of the satellites by Galileo in 1610, astronomers 
have been puzzled by their discordant appearances during ' 
transit, but more especially by the fact that these pheno- | 
mena do not apply equally to all the satellites, or even 
in some instances to the same satellite in two successive 
revolutions. It appears that notably the fourth—the ! 
farthest from its primary—as it approaches the disk of | 
Jupiter, becomes rapidly and increasingly fainter until it 
arrives at contact. When once on the limb it shines with 
a moderate brilliancy for about ten or fifteen minutes, then 
becomes suddenly lost to view for another period of about 
the’same duration, and lastly reappears, but as a dark 
spot which grows darker and darker until it equals the 
blackness of its own shadow on the planet. The appear- 
ance presented by the second satellite, however, is entirely 
different, for it seems never to have been seen otherwise 
than pure white during transit; whereas the first and 
third differ yet again from the preceding two. The former 
is sometimes a steel-gray, and at others a little darker, 
whereas the latter has been seen perfectly white, and yet 
so black as to be mistaken for the fourth; both appear- 
ances having been witnessed by Marald: as far back as 
1707, and that too ın successive revolutions. 

The author seems to have spent some years in examining 
these phenomena on all possible occasions, and under 
different conditions, such as before, dunng, and after 
Po and to have collected all published and un- 
published observations; and also to have devised an 
occulting eye-piece—movable shutters in the focus of a 
Ramsden eye-piece—for the express parece of shutting 
off the hght of Jupiter; but, to use his own words, 
“without adding to the pre-existing knowledge of the 
subject.” 

The fact of having witnessed, when on the banks of the 
Rhine ın 1886, the transit of a brilliantly :llummated ship’s 
lantern as 4 dark spot on the disk of the rising full moon, 
suggested the carrying out of aseries of experiments to 
ascertain the proportions of hight which two bodies must 
possess, so that the smaller should appear gray or black 
when superimposed on the larger; and it was hoped that 
if the facts and figures thus experimentally obtained 
corresponded with the albedos of the satellites themsclves 
as compared with Jupiter, it would not be unreasonable 
to suspect that the abnormal appearances presented by 
the satellites depended on functional idiosyncrasies of the 
eye itself, rather than upon physical peculiarities of the 
Jovian system. 

Space will not allow a description of the experiments, 
which were somewhat numerous, the photometer employed 
being an adaptation of that arranged by Prof. Pritchard, 
of Oxford ; but, speaking in short, small disks of different 
tintings of Indian ink, representing the satellites, were 
superimposed on larger ones of vanous sizes of pure white 
cardboard, and it was found that, with certain restrictions, 
the difference of albedo (a term expressing “ the relative 
capacity for reflection of diffused light from equal areas”) 
between the smaller and the larger caused the gray and 
black appearances, and that they were not due to any 








was gone into, and the fading of the smaller was 
likewise found to be in direct proportion to the rela- 
tion its albedo bore to that of the greater, and was in 
no way connected with the amount of light reflected by 
either. The effects in the appearance of the same little 
moons when in transit over ditferent portions of a sphere 
were also studied, and, strange as it may seem, the whole 
of the phenomena of the dark transit were thus accidentally 
reproduced, and this caused much surprise, seeing it was 
brought about by such simple means. The concluding 
experiments consisted in photometrically ascertaining, for 


; the first time, the reflective ability of different portions of 


an unpolished sphere; and the results obtained are set 
forth in the following abridged table; column 1 giving 
the exact angle of the observation, and column 2 the 
resulting albedo. 


30 735 
40 “500 
50 *367 
60 323 
65 ‘261 
70 172 
75 133 
80 ‘080 
83 ra isa ‘O49 
86 30°... me 02 


A large number of facts and figures having been ascer- 
tained, attention was then directed to obtaining the relative 
albedos of the real satellites themselves as compared with 
Jupiter. The reduction of the observations was attended 
with several difficulties, each of which had to be dealt with ; 
but one of them especially deserves a passing mention, 
and it is this, viz. that the eye does not seem to be ım- 
pressed in the photometer with the light coming from an 
object of sensible area, such as Jupiter, to the same 
extent as it1s from a point of light such as is shown by 
the satellites. A suggestion from Capt. Abney, however, 
relieved the difficulty, and, this systematic error removed, 
the results came out in an extremely satisfactory manner, 
forit was then found that the albedos of the satellites corre- 
sponded very approximately with the requirements of the 
experiments, as the following abridged table shows; in 
column 1 1s shown the number of the satellite, in column 
2 its difference in magnitude with that of Jupiter, and in 
column 3 the resulting albedo. 


I. si 8'12 656 
I. 8°40 "715 
I. 7'88 ‘405 
IV. 8:73 266 


Thus is it shown to be more than probable that the 
reason the fourth satgllite is uniformly black during 
transit, when it has passed its period of disappear- 
ance, 18 owing to its albedo being so low as to grant 
the difference between it and the background necessary 
for a body to appear black when superimposed on another 
as ascertained by the experiments. Its preliminary 
whiteness and disappearance are also shown to be a 
question of relative albedo, for they are due to the fact that 
a sphere at its limb and edges loses so much in reflective 
ability, that up to that moment, the satellite possesses 
sufficient albedo (as compared with the background in 
that situation) to maintain its whiteness. So too with the 
second satellite: its albedo proves to be so high that it 15 
capable of preserving its brilliancy throughout the entire 
transit. The third and first satellites evidently possess 
sides of differing albedo, one high enough to maintain a 
brighter aspect than the other, or even, as in the case of 


difference in the guantity of light reflected from either. į the third, to make it appear white when one side is 


For a moon to appear gray or black, a difference of albedo | 
was required of o 42 ın the first case, and of 0°87 in the | 
second, whilst moons of a superior albedo remained white | 
during transit. i 

Further, the effect of one moon approaching another, l 


presented to the earth, and dark when the other. In 
conclusion, to quote from the original paper, “it is not un- 
reasonable to conclude that these anomalous phenomena 
are due to functional idiosyncrasies in the eye itself, rather 
than to physical peculiarities of the Jovian system.” 
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THE MONSOONSS 


VERY School Board pupil who reads a shilling 
primer of physical geography knows that the mon- 
soons aie periodical winds which blow over the Indian 
Ocean at different seasons of the year; but very few, 
even among regular meteorologists, are fully aware of the 
interesting but complex nature of the details of these 
phases of atmospheric circulation. 

The two publications which are the subject of this 
notice contain a vast amount of information and research 
connected with these winds. The charts of the Bay of 
Bengal consist of a series of maps of mean pressure, 
resultant wind, and ocean currents for every month of the 
year; with a page of descriptive letter press for each. 
They were compiled by Mr. W. L. Dallas, and are 
published in the inconvenient size of 23 by 18 inches. 

The memoir on the winds of the Arabian Sea is a long 
and exhaustive report by the same author, with a critical 
and theoretical discussion of the results obtained all over 
the North Indian Ocean. This is published in a large 
quarto form, and contams small-scale charts of mean 
pressure, and of both wind force and direction, for every 
month of the year; while simlar maps of temperature 
and vapour-tension are given for the months of Apri, 
May, and June only. 

Space will permit us to notice only the extreme con- 
ditions which characterize the months of January and 
July, or the most pronounced periods of the north-east 
and south-west monsoons respectively. It will be well to 
take the north-east monsoon first, as it is much the simpler 
of the two. One of the most important results of Indian 
research has been to modify the crudeidea that the north- 
east monsoon blows directly all the way from the great 
Siberian winter anticyclone down to the equator. Now 
it has been shown that there 1s in the month of Januar 
a small anticyclone over the Punjab, and an area of hig 
pressure over the Persian Gulf. 

This fact is of far more than local importance. The 
typical distribution of pressure over the globe consists of 
an equatorial belt of low pressure, with a belt of anti- 
cyclones on either side, about the line of the two tropics. 
Heretofore we have been constrained to look on the 
Siberian anticyclone—centered near the Arctic Circle — 
as the representative of the tropical belt of high pressure, 
but now there is the strongest presumption that these 
smaller anticyclones are the true, but diminutive, equi- 
valents of the tropical belt. 

There is a curious irregularity in the sweep of the 
isobars and winds over India towards the equator. The 
charts indicate a local depression all along the west coast 
of India, and a shght general protrusion of pressure over 
the Bay of Bengal. This latterds important, as we shall 
have to refer to the converse condition in the opposite 
monsoon. 

The conditions of the south-west monsoon are a good 
deal more complicated, for ın July we have to explain the 
following relations of pressure and wind. A belt of high 
pressure runs along the twentieth degree of south latı- 
tude almost from Australia to long. 70” E. ; but then the 
isobars mount up to the equator along the coast of Africa, 
An irregular area of low pressure lies over Scinde, but 
the baric slopes all round are by no means symmetrical. 
The most noticeable irregularity is an area of relatively 
low pressure over the south-west of the Bay of Bengal, 
so that the mean isobar of 29°80 which runs towards the 
north-east from Africa to near Bombay, bends then to 
the south-east until it arnves near Tmncomalee, in 
Ceylon, when it turns again to the north-east. The 

1 Weather Charts of the Bay of B and adjacent Sea north of the 
Equator” Issued by the Meteorological Department of the Government of 
India, (Calcutta, 1887.) 

“On the Winds of the Arabian Sea and Northern Indian Ocean” By 
W. L Dallas, late of the Meteorological Office, London. Published by 


the Meteorological Department of the Government of India. (Calcutta, 
1887.) j 
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wind conforms partially to thus distribution of pressure, 
South of the Line the south-east trade blows with great 
uniformity, crosses the equator with a regular sweep 
into the Arabian Sea, turning first to the south-west, 
and eventually to the west, between Karachi and Bom- 
bay. But in the Bay of Bengal the situation ıs rather 
different. The depression, before noted, is associated 
with a west-north-west wind over Southern India, but a 
light westerly current and rainy weather prevails all over 
the south of the Bay, from the latitude of Ceylon, down 
to the equator, while a strong south-west monsoon blows 
all up the Bay itself. Hence a ship going up to Calcutta 
will find the south-east trade replaced by light irregular 
winds between south and west, with much rain, from the 
equator to about 10° N., before she encounters the fresh 
south-west monsoon in the upper part of the Bay. 

Mr. Dallas gives many interesting details in this 
memoir, such as a discussion of the so-called “ soft 
place” in the monsoon between Bombay and Aden. 
This is a region described in the East Indian sailing 
directories as lying along, or about, the ninth parallel in 
the Arabian Sea; but the present series of observations 
afford very little evidence of the existence of this tract of 
quiet conditions, 

The author seems to find some difficulty in explaining 
the cold air found along the African coast during the 
height of the monsoon, but this is almost certainly due 
to the cold water which wells up from below, as the hot 
suface water is driven to the north-east. The weather 
shore of a tropical coast in a steady atmospheric current 
is always cold for the same reason. 

Mr. H.F. Blanford has worked out the precipitation of 
the south-west monsoon in his great memoirs on “ Indian 
Rainfall,” and has brought out most clearly a great 
meteorological principle. He finds that even with the 
saturated atmosphere of the Indian Ocean—air that con- 
tains nearly twelve grains of water in a cubic foot, as 
compared to about six grains in our own climate—no 
great precipitation takes place without dynamical cooling. 
That is to say, unless the air is forced upwards by local 
obstacles, &c, and so cooled by expansion, no great 
rainfall can occur. 

But the great question, about which there is still some 
doubt, is the precise relation of the south-west monsoon 
to the south-east trade. Dové started the theory that the 
south-east trade turns to south-west after crossing the 
equator, owing to the influence of the earth’s rotation ; 
and there can be little doubt that in the Arabian Sea the 
trade wind does sweep directly across the Line and grow 
into the monsoon. 

But in the Bay of Bengal, Mr. Blanford finds that the 
south-west monsoon is not linked up habitually with the 
south-east trade, though it is so occasionally; and he 
considers that the monsoon is drawn from a reservoir 
of air over the equatorial zone fed by the south-east trades, 
but that it is not the south-east trade simply diverted 
from its ordinary course. 

This opinion is based on the following facts, brought 
out by the charts under review, for— ; 

(1) The south-east trades are strong, but the winds are 
light and variable from the equator to 10° N., above 
which fresh winds are again developed. There is, then, 
some hitch in the sweep of the south-east current across 
the equator. 

(2) The winds just north of the line are nearly from the 
west, while they flow from south-west at the top of the 
Bay. Theoretically the wind should get more and more 
westerly the further north we go. 

(3) The south-east trade is tolerably dry; the equa- 
torial belt of westerly winds is very wet and squally ; 
while the precipitation of the south-west monsoon 1s not 
very great out at sea. Lig f 

Though these facts undoubtedly indicate some irre- 
gularıty in the flow of the south-east trade across the 
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Line, still we are constrained to think that the south- 
west monsoon is still part of the same system. If the 
monsoon was independent of the trade, there must be a 
belt of mgh pressure between the two; and of this there 
is absolutely no trace. 

We must therefore look to some explanation other 
than the conception of an independent circulatory system 
over the Bay of Bengal; but materials are at present 
wanting to form a definite conclusion on the poit at 
issue, There are two ways by which the question could 
be settled. 

A few sets of observations of cloud-motion on ships 
coming up the Bay from southward, would almost in- 
fallibly give decisive results. Jf the upper clouds over 
the west winds, just north of the Line, come from the south 
or south-east, the surface wind has been drawn across the 
equator; but if, on the contrary, the clouds drive more 
and moze fiom the north of west the higher they are, 
then the circulation over the Bay of Bengal is not fed 
directly by currents which have crossed the line. 

A set of daily weather charts for the whole Indian 
Ocean would also clear away many doubts. When 
differences of pressure are small, and winds are variable, 
charts of mean monthly isobats, and of resultant winds, 
are very delusive ; for the average relation of pressure, 
wind, and weather, may be quite different from that on 
any actual day. 

The materials at present available point unmistakably 
to some connection between the anomalous wind and 
weather in the southern portion of the Bay, and the local 
area of low pressure over Southern India. It 1s very 
conceivable that the whole width of the south-east trade 
does not cross the equator with an unbioken front; but 
that for some reason o1 other a great local eddy may be 
developed in the Bay of Bengal. No river ever flows 
regularly, but is broken up into 1pples and backwaters ; 
and though there are many differences between the flow 
of water and of air, still there are certain properties 
common to the motion of every fluid 

Very few English meteorologists care much for 
theoretical discussions of air motion; but the Indian 
workers use mathematics freely in their investigations. 
Mr. Dallas calculates the flow of a current of air from 
10° S. latitude to 10° N , according to the formula given 
by Mohn and Gulberg. He takes a gradient directed 


N. 30° E., across the Arabian Sea, and notes the differ- . 


ence both of force and direction between the observed 
and calculated winds. No doubt there is a certain 
accordance between the results so obtained; but still 
there aie errors, which, taken with other things, suggest 
that the theory 1s still imperfect. 

According to the formula—a modification of Ferrel’s 
theory—when air flows northwards down a gradient, the 
angle between the wind and the gradient should decrease 
as we approach the equator, disappear altogether on the 
line, and then gradually increase as we proceed further 
north. But in practice the trade keeps steadily in the 
south-east fiom about 20° S. almost to the equator, then 
turns rather suddenly to south-west, and the monsoon 
advances steadily in that direction from about 5° to 20° 
N. Inthe opposite monsoon, the north-east winds run 
steadily fiom about 20° N. down to the line, and then 
turn rapidly to north-west. 

It is well known in our own latitudes that, though the 
wind rotates in contrary directions round cyclones and 
anticyclones, the sweep of the wind is usually less than 
the curvature of the isobars would suggest. Forinstance, 
if an anticyclone lies to the north of Great Britain, all the 
winds will often be from about north-east instead of 
sweeping gradually from north-east through east to south- 
east. This and many other similar observations point 
to a north-east and south-west set of the winds all over 
thenoithern hemisphere, which has not yet been accounted 
for by any theory. 


In conclusion, we may remark how thoroughly the 
author has discussed the subjects of his memoirs; though 
some will doubtless differ considerably from him in the 
theoretical portion of his work. India presents a field 
fot research unique from that in any other part of the 
world ; and those who are acquainted with the magnifi- 
cent equipment, order, routine, and system of inspection 
inaugurated by Mr. Blanford, will feel confident that 
every year will add to our knowledge of a region that 
presents the most fascinating prqblems to the student of 
atmospheric dynamics RALPH ABERCROMBY. 





NO. 2 MUSEUM, KEW. 


HE Museum of Monocotyledonous Products in the 
Royal Gardens, Kew, better known, perbaps, as 

No 2 Museum, which was recently closed for rearrange- 
ment, has been again opened to the pubhe. The entire 
collection has been classified according to the plan of the 
“Genera Plantarum,” so that the whole of the collections 
contained in Museums Nos. 1 and 2 are now arranged 
according to the system adopted by Bentham and Hooker. 
A new 100m which was added to the Museum a few 
years since has now been utilized; this has given space 
that was much needed for the proper display of the 
products of such important natural orders as Sertaminee, 
Bromeliacea, Amaryllidee, Laliacee, Palmea, Aroida, 
Cyperacea, and Graminacea. In the first named order, 
a large number of valuable economic plants are included, 
such as ginger, turmeric, cardamoms, arrowroot, bananas, 
and others ; while in Z7//acee@ we find sarsaparilla, aspara- 
gus, onions, squills, medicinal aloes, and New Zealand 
hemp. All these have had much more space given to them 
than hitherto, and the fine collection of native New Zealand 
garments made of the indigenous hemp (PZormium tenax), 
which are rapidly becoming scarce, are now opened out 
‘and fully shown. A very large increase of space has been 
given to the Palmeæ, and as it 1s one of the most im- 
| portant orders to mankind generally, especially in 
, tropical countries, it was but fitting that this unique 
| collection of palm products should be fully displayed. 
In such a series as that at Kew itis difficult to particu- 

, larize any one exhibit as more important than another, 
, but we may draw attention to the fine set of specimens 
: wlustrating the coco de mer, or double cocoa-nut of the 
Seychelles (Lodoicea sechellarum). This comprises a 
| fine series of fruits, ncluding a model of the fruit in which 
i the nut is inclosed, made and presented by the late 
| General Gordon, of the so-called double or usual form, as 
| 
1 





well as quadruple, sestuple, and others, besides seeds 

showing the hone of germination, very fine male spadices, 

and carved shells. Thg series of products of Palmyra 
' palm (Borassus flabelliformis) is also a very complete 
one, comprising sections of the trunk, both longitudinal 
and transverse, toddy collecting apparatus and various 
manufactures from the leaves, 

In the Graminee, which was very much crowded 

throughout, a lage increase of space has enabled the 
‘interesting collections of maize, sorghums, sugar-cane 
| products, rice, and the numerous grains of India, to be 
t easily examined, while in the Cyperacee the Indian mats 
| from the culms of Cyperus Pangorei and C. tegetum and 
‘ other products of the order have been opened out, and 

now forma stnking series. 





APPARATUS FOR EXPERIMENTS AT A HIGH 
' TEMPERATURE, IN GAS UNDER HIGH 
| PRESSURE} 
i DIFFICULTY often experienced ın laboratories is 
how to rase a body to a high temperature while 
surrounded by a gaseous atmosphere under considerable 
pressure. ` 
1 Translated fr m La Nature, Febraary 11, 1383. 
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The apparatus which I constructed several years ago ' taining them in a gascous atmosphere, of which the 
makes ıt possible to bring bodies to a temperature | nature and pressure may be varied at will. 


approaching that of the fusion of platinum, whilst main- ; 


This apparatus (Fig. 2) 1s composed of a mass of steel 








Fic, 1.—-Apparatus of M Caillctet. 





A, mass of steel with cylindrical bore, with ats stapeock B (sce the details in Fig 2), G, mirror perattting the reaction 


to be seen; 3, anemicter; 1, ampereicter, 


A, in which there has been hollowed out a cylindrical ' 
space of about a quarter of a litre capacity. This species , 
of test-tube may be closed by means of a metallic stop- 











Fic. 2.—Explanatory figure —(z)_ Arrangement fur obtaining the clectrical 
arc. The msulated chareval is shaped in the form of a crucible. (2) 
Arrangement with wire of platinum rolled sp.rally, 


cock, B, furnished with screw. Two copper wires are 
fixed to this movable portion; the one, C, is insulated, ı 
whilst the other, D, 15 ın contact with the metal. At the | 


ends of these two wires there 1s fixed, according to the 
reqairements of the experiment, either a sheet of platinum 
moulded into the form of a crucible, ora wire of platinum 
rolled spirally, a kind of receptacle for the body experi- 
mented on, and which is brought to the desired tempera- 
ture by the passage of an electric current. Two or three 
accumulators are sufficient for these experiments. A 


' fragment of gold, placed in the spiral, melts in a few 


seconds. When it is desired to maintain the temperature 
long, the exhausted accumulators are replaced by others 
in readiness, simply by use of a commutator. The high 
temperature developed by the electric arc may also be 
turned to account; in that case two charcoal rods are 
arranged, of which one, movable, is fixed to the extremity 
of a screw, D, capable of being adjusted from the outside 
in order to place it in communication with the other 
charcoal rod, r, insulated and shaped in the form of a 
ciucible, 

The block of steel is pierced by an orifice, F, connected 
by a metallic capillary tube with the reservoir which con- 
tains the compressed gas. A window furnished with a 
thick glass, G, allows the phases of the experiment to be 
followed by lookmg in an inclined mirror, so as to be 
secure from all danger in case of the glass bieaking. 
Lastly, the gases contained in the apparatus may be col- 
lected, by means of a stopcock at the screw H, in cases 
where it 1s desirable to analyze them. 

The gas used for the experiments is compressed 
previously ina holder by means of the mercurial pump, a 
description of which I have already published ; it 15 also 
casy to employ the carbonic and sulphuric acid furnished 
by commerce, 

A metallic manometer fixed to the apparatus renders ıt 
possible to ascertain that the pressure of the gases exer- 
cises an energetic cooling influence upon the bodies which 
are heated by the electric current. 

Thus, the current which causes the fusion of the wire 
or sheet of platinum produces only a sombre 1ed temper- 
ature when the pressure is sufficiently great. I bave been 
able to lessen this cause of coolmg, by placing the bod 
on which I was experimenting in a small test-tube, whic 
resists the motion of the gases, and which is not repre- 
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sented in the figure. I have repeated, with this apparatus, 
the classical experiment of Hall on carbonate of lme- 
A fragment of chalk, heated ın a spiral of platinum, 
diminishes sensibly in volume, while it ıs being changed 
into a hard body of a brownish-yellow colour, which dis- 
solves slowly in acids, at the same time liberating car- 
bonic acid. Also, our fellow-worker, M, Debray, has long 
since shown that Iceland spar can be carried to a high 
temperature in carbonic aa without being changed, and 
without losing its transparency. I have also found that 
a crystal of spar transformed to chalk on the surface by 
the action of heat under ordinary pressure recovers the 
lost carbonic acid, but not its primitive transparency ; I 
have not been able to effect fusion of the spar in the 
‘course of my experiments. 

To sum up, the apparatus which I have the honour to 
make known, and which I have used for several years 
past, in experiments upon the electric light under pressure, 
researches which I have carried on with M. Violle in his 
laboratory at the Normal School, will be able to render, 
I hope, numerous services to chemists as well as to 
mineralogists. L. CAILLETET, 





NOTES. 


Ar the Bath meeting of the British Association, which 
will begin on September 5, Prof. Schuster will preside in 
Section A (Mathematics and Physics) ; Prof, Tilden in Section B 
(Chemistry) ; Prof. Boyd Dawkins in Section C (Geology) ; Mr. 
Thiselton Dyer in Section D (Biology); Colonel Sir C. W 
Wilson in Section E (Geography) ; Loid Bramwell in Section F 
(Economie Science and Statistics); Mr. W. H. Preece in 
Section G (Mechanical Science); and General Pitt-Rivers in 
Section H (Anthropology). 


THE Croomtan Lecture of the Royal Society will, at the 
request of the Council, be delivered this year by Prof. W. 
Kuhne, of Heidelberg. Asis well known, Prof. Kubne has for 
many years devoted attention to the endings of nerves in muscle, 
and in the Croonian Lecture he proposes tə dwell on the light 
thrown on the nature of muscular contraction and nervous action 
by the study of these nerve-endings. Since the rooms of the 
Royal Society are not well adapted for showing illustrations to 
large audiences, the lecture, which will be largely illustrated, 
will be delivered, by the permission of the Managers of the 
Royal Institution, in the lecture theatre of the Royal Institution. 
The date fixed is Monday, May 28, at 9 p.m. 


In reply to a question put by Lord Herschell in the House of 
Lords on Monday, Lord Cranbrook stated that he had come to 
the determination to 1ecommend the issue of a small Royal 
Commission to inquire as to the necessity for a Teaching Um- 
versity for London, and he hoped that at no great distance of 
time ıt would be able to report upon the subject. 


Tw accordance with the rule which empowers the election of 
nine persons annually ‘‘of distinguished eminence in science, 
literature, or the arts, or for public services,” Prof. A. W. 
Ricker, F.R.S., has been elected a member of the Atheneum 
Club, 


THE Royal Meteorological Society’s ninth annual Exhibition 
of Instruments will be held at the Institution of Civil Engineers, 
a5 Great George Street, Westminster, in conjunction with the 
Society’s meeting on Wednesday, the 21st inst., and will be 
very interesting and instructive. The Exhibition is devoted to 
apparatus connected with atmospheric electricity. A most valu- 
able collection of some fifty photographs of flashes of lightning 
from all parts of the world will be shown, as well as some 
curious effects of damage by lightning, including the clothes of 
a man torn off his body by lightning, &c. 








The Exhibition will 


remain open till Friday, the 23rd inst. Persons not Fellows, 
wishing to visit the Exhibition, can obtain tickets on application 
to Mr. W. Marriott, Royal Meteorological Society, 30 Great 
George Street, S.W. 


A PLANT of the common coffee (Cofia aradica) is now loaded 
with rpe fnut in the palm-house at Kew. Seldom, even on 
tropical plantations, is a tree to be seen with such a crop. Such 
an object-lesson should not be missed by those who take an 
interest in economic botany. . 


THe March Bulletin of Miscellaneous Information, issued from 
the Royal Gardens, Kew, contains papers on Forsteronia rubber, 
patchouli, West African indigo-plants, vanilla, streblus paper, 
urera fibre, and tea, In the last of these papers valuable infor- 
mation is given as to the growth of tea in Jamaica, Madagascar, 
and Natal. 


AN excellent biographical sketch of the late Asa Gray, by 
James D. Dana, appears in the Amerwan Journal of Science for 
March. The article is also issued separately, 


A HEAVY gale was experienced last Sunday in nearly all parts 
of the British Islands, the storm continuing in many places 
throughout the entire day, The greatest violence of the gale 
was felt over the southern districts of England and in the 
English Channel, where the direction of the wind was from the 
south-west and west. In Ireland, Scotland, and the North of 
England, the direction of the wind was easterly, the central area 
of the disturbance passing completely over the middle of Eng- 
land from west to east, At 8 o'clock on Sunday moring the 
centie of the storm was close to Pembroke, where the barometer 
was reading 28°57 inches, and at 6 o'clock ın the evening 
it was over Lincolnshire, the barometer reading 28°8 inches, 
Thestorm afterwards crossed the North Sea, and at 8 o'clock on 
Monday morning the centre had reached Holland, and was still 
travelling in an easterly direction. At Greenwich the anemo- 
meter registered a pressure of 3r pounds on the square foot at 
5 p.m. on Sunday, which is equal to an hourly velocity of about 
80 miles. The feature of especial scientific interest with respect 
to this storm is the sudden manner m which it appeaied on our 
coasts : it practically arrived without any warning, and appears 
to have been formed almost within the area of the British 
Islands. It would seem to be a secondary or subsidiary dis- 
turbance to the storm area which was situated over Scotland on 
Saturday, and was apparently formed in the south-western 
segment of the parent cyclone, which is the favourite position 
for storm development. The passage of such a storm across our 
islands illustrates very clearly the immense difficulty which 
underlies any system of forecasting. 


In vol. ii, part 2, of the Indian Meteorological Memoirs, 
recently published, Mr, Blanford has continued his discussion of 
the rainfall of India, Part 1, which dealt more particularly 
with the average conditions of rainfall, was fully noticed in 
NATURE (vol. xxxvu. p 164) The part now in question re- 
lates to the variations and’ vicissitudes of rainfall in past years, 
and their connection with other elements, With the view of 
ascertaining whether any general laws can be detected, an 
endeavour is made to determine what peculiarities are associated 
with the different distribution of rainfall, e g. the variations of 
prevailing wind currents, distribution of atmospheric pressure, 
and the frequency and courses of cyclonic storms, The penodi- 
cal recurrence of droughts and famines since 1769 18 recorded, 
and, from general conclusions drawn, it appears that serious 
droughts occur in Southern India at intervals of nine to twelve 
years, and that they generally happen about a year before the 
sunspot minimum, In Northern India, droughts sometimes 
occur in years of maximum sunspots. 
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AT the meeting of the French Meteorological Society, on 
Febiuary 7, ıt was announced that M. Janssen had offered five 
prizes, consisting of silver medals, for the best works 1elative 
to the application of photogiaphy to meteorology, and M. 
Teisserenc de Bort offered a similar prize for the best measure- 
ments of the height of clouds. M, Moureaux (Secretary) 
presented a paper on the periodicity of disturbances of declina- 
tion and horizontal force at Parc-Saint-Maur Observatory for 
the years 1883-87, showing, by means of curves, that the 
monthly values of both thése elements exhibited two maxima at 
the equinoxes, and two minima at the solstices ; and that, while 
the monthly variation of the number of disturbances appeared 
to follow a general law, the diurnal variation seems to be subject 
to complex laws. M. H. Lasne presented a note on the gyra- 
tory movements of the atmosphere, in connection with the 
experiments of MM. Weyher and Colladon on the motions of 
fluids. M. Maillot exhibited a kite, arranged to mamtain a 
constant height for some time, and designed for the purpose of 
facilitating the registration of variations of temperature at certain 
altitudes. 


A TETRASULPHIDE of benzene has been prepared in the pure 
state by Dr. Otto, of Brunswick (Fornrn. fur. praki. Chemie, 1888, 
Nos. 3and 4). When a current of sulphuretted hydrogen gas is 
* led through a warm dilute solution of benzene-sulphinic acid, 
C,H,SO,, 1n alcohol, the sulphmic acid is reduced to phenyl- 
disulphide, (CgH,),S,, a substance already well known. The 
behaviour, however, is entirely different when a very strong 
solution 1s employed: the liquid becomes 1apidly yellow, and 
eventually monoclinic crystals of sulphur and a yellow oil 
separate. This yellow oil was found to consist of phenyl-tetra- 
sulphide, (C,H,),S,, the analyses indicating an exceptionally 
pure product, after careful separation from the free sulphur by 
dissolving in ethe: and subsequent evaporation. This tetrasul- 
phide at the ordinary temperature is a very viscid, heavy, highly 
refracting oil, possessing an unpleasant odour reminding one of 
metcaptan. Itis a compazatively stable compound, remaining 
unattacked on treatment with sodium sulphite, even when 
warmed for a long time; but on warming with colourless 
ammonium sulphide it is reduced to disulphide, polysulphide 
of ammonium being formed. According to Klason, phenyl- 
tetrasulphide is also the product of the action of dichloride of 
sulphur, S,Cly upon thio-phenol, CgHs.SH, the mercaptan of 
the benzene series, and Otto shows that this ıs really the case, 
the reaction going best when the two substances are giadually 
mixed im carbon bisulphide solution. No extraneous heat 1s 
necessary, the operation being itself attended by a considerable 
evolution of heat. On distilling off the bisulphide of carbon, the 
resulting oil 1s found to be identical with the phenyl-tetrasulphide 
prepared ın the above manner. 


THE thirty-ninth Bulletin of the U.S. Geological Survey con- 
sists of a paper embodying the results of the investigations of 
Mr. Warren Upham upon the upper beaches and deltas of the 
extinct Lake Agassiz, which, in Glacial times, occupied the 
basin of the Red River of the North. Mr. T. C. Chamberlain, 
geologist ın charge of the Glacial Division, ın transmitting Mr. 
Uphamm’s paper to the Director of the U.S. Geological Survey, 
for publication, wrote :—‘‘This is but an initial contribution, 
embiacing only so much of the data gathered as fiom their 
degree of completeness and interest warrant present publication 
as a record of results. The investigation is still in progress, and 
the general discussion of data and the eduction of conclusions 
are reserved until its completion, Meanwhile the gieat mass 
of carefully-determined facts here recorded will, besides their 
inherent independent value, be of important and immediate 
service to the students of other extinct and shrunken Glacial 
lakes.” 





Tue U.S. Department of Agriculture has issued an interest- 
ing descriptive catalogue of manufactures from American woods, 
as shown in the exhibit of the Department at the Industrial and 
Cotton Exposition at New Orleans, The compiler is Mr. C. 
R. Dodge. He has brought together many interesting facts - 
about the uses of woods in architecture and building, in trans- 
portation, inimplements of industry, in articles relating to trade, 
in articles for man’s physical comfort or luxury, and in articles 
for education, culture, or recreation. There is also a paragraph 
on ‘‘miscellaneous uses,” under which are such headings as 
‘*Gun-stocks,” “ Artificial Limbs,” ‘‘Crutches,” and “ Um- 
brella-sticks and Canes.” 


Masses, GURNEY AND JACKSON will issue in April the first 
part of ‘ An Illustrated Manual of Bitsh Birds,” by Mr. 
Howard Saunders. The work will be completed in about 
twenty monthly parts. 


We have received the eighteenth Annual Report. of the 
Wellington College Natural Science Society. It contains a 
record of much good work done during the past year. The 
Report includes abstracts of lectures delivered before the Society, 
obser vations made of the plants, insects, and buds contamed in 
the Royal Meteorological Society’s lists, and a meteorological 
report for every day of 1887. 


In the twelfth Annual Report of the President of the Johns 
Hopkins University, Baltimore, Dr. Gilman says that during the 
last year the number of teachers in connection with the institu- 
tion was slightly enlarged, and the number of students con- 
siderably increased. A new department of instruction—pathology 
—~was initiated; a physical laboratory, the largest and costliest 
building yet erected for the University, was completed and 
occupied; a bulding was set apait for the petrographical 
laboratory ; and an astronomical observatory, for the mstruction 
of students, was equipped. The cost of the physical laboratory, 
including the land, funiture, gas-fitting, steam-heating, and 
astronomical dome (but not including large amounts paid 
previously for instruments and apparatus, and not including the 
dynamos, nor the telescope), stands, in the books of the trea- 
surer, 174,765°86 ‘dollars. This building will be used by 
classes studying mathematics, astronomy, and physics. 


THE Calendar, for the year 1888, of the Royal University of 
Ireland has just been issued. The Drapers’ Company have 
offered an exhibition of the average annual value of 435 for 
three years, to be awarded, on the result of the matriculation 
examination of this Univeisity, to the girl who, complying 
with certain conditions stated in the Calendar, shall be awarded 
either first or second class honours in at least two subjects, 
and who shall obtain the highest aggiegate of marks at the 
examination to be held on July 4 next. 


We have received the Calendar, for 1887-88, of the Imperial 
University of Japan. An address by President Watanabe, on 
the occasion of the graduation ceremony, July 9, 1887, 18 
printed as an appendix. If we may judge from the tone of this 
address, the University is in a prosperous condition, and doing 
justice, in its courses of instruction, to science no less than to 
literature and law. 


On February 12, Mr. Jeremiah Curtin read, before the An- 
thropological Society af Washington, a paper of some interest 
on the folk-lore of Ireland. Last year Mr. Curtin went to 
Ireland for the express purpose of finding out how far the old 
‘myths and tales” were still alive im the minds of the people. 
He visited some secluded parts of the western coast, and ‘took 
down personally a large body of myths and stores, some very 
long, others not so long.” ‘This collection of materials,” he 


| says, ‘is sufficient to fill a couple of r2mo volumes, and will 
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give some idea of what yet remains in the Celtic mind of Ire- 
land It is, however, but a small part of the mental treasure 
still in possession of the people.” 7 


In the Proceedings of the American Philosophical Society 
` (July-December 1887) there is a most rmteresting paper 
by Dr. D. G. Brinton on ancient footprintsin Nicaragua, 
The discovery of human footpiints in volcanic i1ocks near 
the shore of Lake Managua, Nicaiagua, under ciicumstances 
which seemed to assign to them a remote antiquity, was 
announced several years ago. Dr. Biinton refers especially to 
a specimen on tufa sent to him from Nicaragua, by Dr, Flint, 
an accurate representation of which accompanies the paper. It 
is the impression of a left foot. The total length of the impres 
sion is 9% inches, the breadth at the heel 3 inches, at the toes 
4k inches. The apparent length of the foot itself was 8 inches, 
The instep was high, and the great toe large, prominent, and 
exceeding in Jength the second toe, The greatest depth of the 
impression is at the ball of the foot, the weight being evidently 
thrown forward, as in vigorous walking. At this pat the maxi- 
mal depression below the plane of the superficies is 2 inches. 
Dr. Brinton has no doubt as to the genuineness of the foot- 
prints; but thei antiquity, he thinks, 1s uncertain. His own 
opinion is that there 1s not sufficient evidence to remove them 
beyond the present post-Pliocene or Quaternary period. 


Pror. Davi P. Topp, astronomer in charge of the recent 
American Eclipse Expedition to Japan, has issued a Preliminary 
Report (unofficial) on the total solar eclipse of 1887. Asso- 
ciated with this document 1a a Preliminary Report by Dr. W. J. 
Holland, naturalist of the Expedition. 


WE have received an illustrated catalogue of the astronomical 
tmstruments and observatories of Sir Howard Grubb, Dublin. 
During the last few years Sir Howaid Grabb has executed 
important astronomical work for many Governments, Universi- 
ues, scientific Societies and Academies, and the catalogue affords 
striking proof of the care he takes to bring his various methods 
and processes to perfection. j 


MR. STANFORD has issued an interesting volume, by Mr. A. 
B. Macdowall, entitled ‘‘ Facts about Ireland.” It is an 
attempt to show, by means of curves, the 1ecent history of 
various elements in the social hfe of the Irish people. Sections 
me devoted to population, agiiculture, education, emigration, 
evictions and drunkenness, cme, consumption of spirits, bank 
deposits, &c., and occupations. The mode of repie-entation, 
which has been made familiar to most people by weather charts, 
has enabled Mr. Macdowall to biing together in brief compass 
a great mass of information about some very complicated and 
difficult subjects, 


Last month Mr. J. Clayton read before the Bradford 
Naturalists’ Society a paper on Pinus sylvestris. This fact 1s 
worth mentioning, because by using the autocopyist apparatus 
the author was able to give each member a sheet of drawings, 
and another of explanations, We have received specimens of 
these sheets, and it seems to us that the plan might often be 
adopted with advantage by rendeis of papeis, and by lecturers, 
on scientific subjects, 


INQUIRIES have been made by several correspondents as to 
the photographic apparatus used by M, Marey in obtaining the 
results as to the flight of birds set forth in the article in La 
Nature of which we lately printed a translation (p. 369). No 
complete account of the appaiatus has yet appeared, but a 
summary of the facts relating to it was given in the Comptes 
rendus for July 3, 1882. A note on the subject was printed in 
the same publication on August 7, 1882. M. Marey proposes 
to give a full description in a work on the flight of birds and 
msects, which wul be issued in the course of the present year. 











| 


The object is to obtain an indication, at every instant, of the 
swiftness of the moving body which 1s to be photographed, in its 
passage from point to point. To secure this indication it is 
necessary to produce, at known intervals, equal to one another, 
and as short as possible, interruptions in the anıval of light 
into the interior of the photographic appaiatus. These inter- 
1uptions M. Marey obtains by causing to turn, before the 
objective, by means of machinery, a wheel which makes 
ten 1evolutiong m a second. ‘This wheel has ten spokes, 
each one of which, in its passage, interrupts the light 
The ‘‘eclipses” thus caused occur, therefore, a hundred 
times per second ; so that in the photomaph the space between 
two consecutive points represents the space cro-sed by the 
photographed body in 1/100 of a second. In ordei to indi- 
cate the relative positions of the different pats of the body at 
the same instant, M. Marey makes one of the spokes of the 
wheel twice ag lage as the others, The result, of course, 1s 
that there 1s a longer ‘' eclipse” at the moment when this spoke 
passes, This arrangement enables the observer to determine 
without hesitation the relative positions of the different points 
of the body at every tenth of a second; and it has also the 
advantage of facilitating the ca'culation of the times in which 
the movements are made 


AT Stevens’s rooms, on Monday, an egg of the extinct great . 
auk (Alca impennis) was sold to Mr. J. Gardner foi £220. It 
belonged to the collection of Mrs, Wise, whose husband bought 
it of a dealer in Oxford Stieet in 1851 for £18. It was origin- 
ally brought to England fiom Pans, and 1s now said to have 
been bought for America. 


Tue Exhibition of Japanese engravings at the Builington 
Fine Arts Club, and that of Japanese pictures in the White 
Gallery in the Buiitish Museum, contain much that is of a 
specially scientific interest ; as, indeed, conld scarcely fail to be 
the case with such exhaustive and well-arranged collections of 
the pictorial art of a people who, beyond all otheis, went to 
Nature herself as the fount of their inspiration. Thus the col- 
lection of guide-books and topographical hand-boohs in cases 
K, L, and M, at the Bulington Club, give a remaikable picture 
of the physical features of Japan, and one that, taken in 
conjunction with such a woik as Dr. Rein’s, should be of much 
assistance to geogiaphers. Piobably no literature in the world 
is so plentifully supplied with guide-books as that of Japan; - 
eveiy province, town, and distiict, has one or more of its own. 
In many cases they are works of ambitious scope and wide 
utility. They indicate ‘‘all the spots famous for landscape 
beauties, collect learned records of the historical and legendary 
lore of the localities desgribed, enumerate the various objects 
of curiosity and archseological importance preserved in the neigh- 
bourhood, contribute scientific notes upon the flora and fauna 
of the district, and open a fund of practical information as to 
industries, commerce, and a hundred other matters of interest 
both to resident and visitor.” Botany 1s 1emarkably well 
Ulustrated in the books shown in case O ; while the silhouettes 
in case FI, traced with great accuracy from nature, represent 
almost every type of the lower middle class Japanese, and should 
be of some ethnogiaphical value, especially as there is a con- 
siderable number of them. The many hundreds of birds and 
other animals represented im the British Museum collection 
(it will of course be understood that we are now referiing to the 
whole of the Anderson Collection, consisting of about 4500 ex- 
amples, not mei¢ly to the 273 on exhibition) would form a supple- 
ment to the works of Siebold and late: writers. For the student of 
religions the Buddhistic pictues supply many details not to be 
found in any written records, and the many volumes of popular 
picture books show a thousand elements of Oriental folk-lore, 
customs, and handicrafts that are now on the verge of eatinction. 
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THE additions to the Zoological Society’s Gardens dwing the 
past week include a Macaque Monkey (Afacacus cynomolgus 9 ) 
fiom India, presented by Mis. A. Ballard; a White-fronted 
Capuchin (Cebus albıfrous 8) from South America, presented 
by Mrs. E A. Lediard; a Binturong (Aretecti's binturong) from 
Malacca, presented by Mi. J. P. Rodger, of Selangor, Malay 
Peninsula; a Common Quail (Cofwsinx communis), captured at 
sea, presented by Captam Chnstian; a Bhuazilian Tortoise 
(Testudo tabulata) from Biazl, deposited; four Cape Colys 
(Cohus capensis) from South Africa, 1eceived ia exchange. 





OUR ASTRONOMICAL COLUMN. 


ANNALS OF HARVARD COLLEGE OBSERVATORY.—We have 
received Pmt 2 of vol. aui. of the Annals of Harvard College 
Observatory, containing zone observations with the transit 
wedge photometer attached to the 15-inch equatorial. These 
observations were undertaken in order to extend our knowledge 
of the 1elative biightness of the fainter stais, and to determine 
the scales of magnitude employed in the estimates of ceitain 
observers, as compared with magnitudes as obtained by means 
of the mendian photometer. These zone observations were not, 
howevei, made with the meridian photometer, but with an 
adaptation of Piof. Piitchaids wedge photometer, which had 
been devised by Prof. Pickering. Instead of slipping the wedge 
along by hand, the telescope and wedge are fixed, and the star is 
carried from the thin part of the wedge towards the thick by the 
diuinal motion An oceulting bar is fixed nea: the thin edge, 
and the interval between the time of the occultation of a star by 
the bar, and its eatinction by the wedge, is pioportional to the 
magnitude of the star on the assumption of a uniform scale of 
absorption throughout the wedge, In this way the 1elative magni- 
tudes, right ascensions, and (by estimating the point on the bar 
where they are occulted) the declinations of a number of stars 
weie determined with great rapidity, and the resnits made com- 
pannie with magnitudes observed with the meridian photometer 

y the observation of a sufficient number of standard stars. The 
observations weie made in three zones each 10’ in breadth, and 
lying immediately to the south of N. Decl. 1°, 50°, and 55°, the 

ist zone being part of those observed moire than twenty years 
- ago by Piof. Bond, and the othe: two being situated on the 
north and south maigins of the zone recently revised with the 
Harvard College meridian circle. A comparison of the D, M. mag- 
nitudes between the 7th and gth with magnitndes as determmed 
in the preceding manner show that the former closely correspond 
to the magni.udes derived fiom the mean of the three zones, the 
zone at 1° N. giving a value of about two-tenths of a magnitude 
less than the othe: two. But for fainter stars the three rones 
aie in close accordance with each other, whilst the D.M. values 
give in comparison too small a magnitude, the difference in- 
creasing ‘rapidly until 9'5 magnitude in the Durehmuster ung is 
found to correspond to 10°5 with the wedge photometer, Piof. 
Bond’s scale, on the other hand, conesponds fanly to that of 
the photometer fiom 7 o magnitude up to r1'0, but beyond gives 
magnitudes which are too large, sothat his 13 5 magnitude 
corresponds to about r2'5 of the wedge. 

Prof Pickeiing 1s still continuing the investigation, and pro- 
pe to give hereafter a far more complete companson for 

.M. stai» brighter than go magnitude with magnitudes as given 
by the meridian photometer. 


WASILINGTON ASTRONOMICAL OBSERVATIONS, 1883.—The 
volume of the Observations of the Naval Obscivatory, Wash- 
ington, for 1883, has been published, and contains the usual 
routine observations, the bulk of the volume being devoted to 
the woik with the transit-cicle, beside three Appendixes, of 
which two, by Prof. Hall, on the orbits of the mner satellites 
of Saturn, and on the obseivation of certam stars for stellar 
parallax, have already been noticed. The third Appendix is 
on the Observatory temperature-1.00m and the competitive trials 
of chionometeis in 1884 and 1886. A number of double stars, 
the satellites of Saturn, Uianus, and Neptune, and the ring of 
Satuin, had been observed with the 26-inch equatorial; but no 
remaikable changes were noticed inthe ring The prime ver- 
tical was biought into use on November 14, 1882, and 580 
observations of stars with small meridian zenith distances, at the 
times of the maaima of abenalion, were secured The meridian 
transit instiument of 54 inches aperture, by Estel, was also used 











regularly, and 1408 observations secwed with it. The 26-inch 
equatorial was used for the observation of minor planets, comets, 
and occultations. The Report of the Superintendent includes 
a notice of the Tiansit of Venus Expeditions of 1882, and of 
the reduction of the zone observations made in Chili in the 
years 1850-51-52, under Capt. Gilliss. A copy of the letter of 
the Superintendent, asking for a grant of $586,138 for the pur- 
pose of erecting the new Obseivatory, is also given, together 
with the recommendation of the architect that the entire amount 
be appropuated in one sum. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 MARCH 18-24. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) . 


At Greenwich on March 18 


Sun rises, 6h, 7m.; souths, 12h, 8m. 2'os.; sets, 18h, 9m. : 
right asc, on meridian, 23h. 54’om.; deci o° 39’ S. 
Sidereal Time at Sunset, 5h. 56m. 

Moon (at First Quarter Match 20, 21h.) rises, 8h. 52m. ; 
souths, 16h. 26m, ; sets, oh. rom,” : mght asc. on meridian, 
4h. 13'om, ; decl, 16° 30’ N. 

Right asc. and declination 


Planet, Rises Souths Sots on meri 
m h m. h m h å m. i 
Mercury.. § 23.. I0 42... I6 I... 22 27°5 .. 8 51S. 
Venus... 5 2I.. IO 18... 15 15... 22 3B... 12 50$. 
Mars 20 47* 2 7 27... I3 518... 8 38S. 
Jupiter. . © 22 454. 46 ... 16 186 .. 20 255. 
Saturn. .. 12 22 .. 2021... 420%... 8 81 .. 20 47N. 
Uranus .. 19 41*.. 116... 651. 12 599 «. A 38 S. 
Neptune., 17... IS 57. 2337.. 3434 18 3N. 


“ Indicates that the msing is that of the preceding evening and the setting 
that of the following morning. 


Oceultations of Stars by the Moors (visible at Greenwich). 


Co onding 
angles from ver- 


March Star Mag Disap. Reap tex to right for 
inverted image. 
h. m. h m 0 o 
18 .. B.A.C. 1351 ... Of «. IB 42... 19 4 . 162 287 
8... 75 Tami .. 6 ... 22 2 nearapproach 48 — 
20 ... X? Orionis we & nn I7 IE. 18 32 70 297 
20... 68 Orionis 6 ... 22 AE. 23 25 .. 136 302 
23... B.A.C. 2683 . 6 O 23.. I I3 .. 154 264 
March h 
20... 4 Sun inequator. 
22 8 Jupiter stationary. 
23 e 4 Saturn in conjunction with and 1° 21’ north 
of the Moon. 
Variable Stars, 
Star. RA Decl. 
he m Ea h. m 
Algol a 3 09... 40 31N Mar. 24, I 44 m 
àa Taun . o«. 3 545. 12 10N » I8, 20 57m 
R Canis Majors... 7 I45.. 16 125 » 18, 23 32 m 
T Hydre 8 50'2 8 438 » Iĝ, AL 
W Vuginis.. 13 20°3 2 48S. » 18 t om 
3 Libraz ae 14 55'0 8 45. » 21, Ol4m 
T Libre =... I5 44.19 36S... 4, 18, 
U Corone .. ... 15 13°76... 32 3N no 23, 23 32 m 
S Scorpu 16 110 . 22 378 ge 23) Ma 
S Ophiuchi . . 16 278 . 1655S u- 20; at 
S Herculis . 16 468.. 15 8N » I8, m 
U Ophiuchı .. 17 10°9 1 20N », 21, 3 46 
o 21, 23 52 
X Sagittariu 17405 .27 475. .. 5, 18 3 OM 
Z Sagittaru .. 18 r48 .. 18 55S. » I9 I OA 
Blyre.. .. 18 460 .33 14N... 4, 24, 2 OM 
S Vulpeculee 19 43°3...27 IN... p 22, m 
x Cygni 19 463 ..3238N... 4, 19, M 
S Sagittee 19 50°99... I6 20N.... „ 19, 2 om 
T Vulpeculse © 20 46°7....27 50S... 4, 23, I OM 


AY signifies masimam ; ss minimum ; ft, secondary minimum. 
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Meteor-Showers. 
RA, Decl 
Near 55 Aurige .. 98 aw 40N, March 14-25. 
» 9 Ursæ Majoris.. 143 .. 49 N. Mach 20 
» 8 Ursee Majoris .. 162 .., 58N. Rather slow. 





THE PUBLIC GARDENS OF BRITISH INDIA, 
ESPECIALLY THE BOTANIC GARDENS) 


“THE appearance of the hundredth Annual Report of the 

Royal Botanic Garden, Calcutta, is an event of no little 
interest in the botanical world, not alone for what it contains, 
but also for the evidence it affords of the vitality and vigour of 
the institution, the primary object of which was to disseminate 
useful information respecting the vegetable products of the pos- 
sessions of the “Company,” and to introduce exotic plants of 
economic value. 

Dr. George King, F.R.S., the present able Superintendent, 

ives a concise history of the foundation and progress of the 

Garden down to the present time ; and the appendices show that 
the establishment was never conducted with greater activity. We 
might make some interesting extracts from the present Report ; 
but our object now is to give a foreigner’s view of the principal 
horticultural establishments in India. 

Mr. Warburg roughly classes the gardens under three heads, 
according to their degree of scientific and practical utility, as 
distinguished from purely pleasure-gardens, though no hard and 
fast line can be drawn, because some of the gardens are maintained 
partiy for pleasure and partly for profit. There are only three 
real botanic gardens in India--we let Mr. Warburg speak for 
himself—-namely, Calcutta, Madras,* and Sabarunpore, unless we 
count the garden at Ganesh Khind, near Poona, which is often 
erroneously called a botanic garden. Besides these, there is the 
botanic garden at Peradeniya in Ceylon, which, however, comes 
under the Colonial Office. Of the officially so-called botanical 
gardens, two were originally founded as such by far-seeing 
officials: Calcutta by General Kyd in 1786, and the Ceylon 
Garden by Sur Joseph Banks in 1810; the latter having been 
established at Peradeniya ever since 1821. The origin of the 
Sarahunpore garden in the North-West Provinces I did not 
ascertain [it was originally a pleasure garden of the native 
princes, and when Lord Moia conquered the Mahrattas he 
caused it to be transformed into a botanic garden; and the first 
Superintendent was Dr. Govan (1816-23), who was succeeded by 
the better-known Dr. Royle, Dr. Falconer, and Dr. Jameson] ; 
and the gardens of Ootacamund and Smgapore have passed 
through various stages before attaming their present condition. 
Of agricultural experimental gardens I am acquainted with those 
of Kandesh (Bombay Presidency), Saidapet (near Madras), Nag- 
pore (Central Provinces), and Hyderabad (ın the Deccan), 

_ There is also a horticultural garden in Lucknow, an agri-hor- 
ticultural garden in Lahore (Punjab), and the beautiful garden 
at Madras belonging to an i-horticultural Society. Similar 
Societies exist in Calcutta, ‘oon, and probably in other 
places ; the first publishing a special Journal. 

In almost every town where there is a considerable European 
popnlation or garrison there are ornamental gardens or parks, 
called into existence by the demand, and almost necessity, for 
some such place for social recreation —riding, driving, and walk- 
ing—m a tropical country, where many of the pleasures and 
amusements of our Europeans towns cannot be enjoyed, Then 
there are numerous extensive and costly gardens belonging to 
the native princes and nobles. 4 

Respecting the gardens having a practical aim. we may be 
very concice, as their objects are much the same, subject only to 
the climatal differences of the various provinces, and consequently 
the kinds of plants that may be profitably cultivated within their 


Se from an article by O. Warburg in vol. xliv, of the Botanische 
etung. 

2 Mr. Warburg refers here doubtless to the Madras Presidency, as the 
botanie garden is at Ootacamund ın the Nilghirnes, and not at Madras. It 
should be understood that we are only extracting passages from a rather long 
article. 

3 And wo may add that there is an experimental 
a Mussoorie pat ae with Sahara 

leasure an y practical; and an Important experimental den at 
M o (Siklam), Under Mr J. Gamme . the two last offshoots of Calcutta 

4 We must pass on to what Mr. Warburg has to say concerning the con- 
ditions and functions of the botamecal gardens and their adjuncts, 


en in the mountains 
; anotherat Darjeeling, partly 








several iadiuses of activity. The manner in which these prac- 
tical ends are attained consists on the one hand of experiments 
and trials in the acclimatization of useful and ornamental 
exotic plants; and on the other hand of raising new and 
improved varieties of native plants ; and when successful results 
follow, propagation on a large scale 1s practised for free distribu- 
tion où sale. Thus, for instance, during the year 1884-85 the 
Calcutta Garden sent out 23,500 living plants to various places 
in India, and forty-two Wardian cases Sf slants to foreign coun- 
tries, Further, some 3000 packets of seeds were distributed ; 
yet the proceeds amounted to only 1075 rupees, because one of 
the principal functions of the Calcutta Garden is to provide the 
public gardens and pleasuie-grounds With plants. 

In the same year the Sabarunpore Garden distributed as many 
as 42,000 plants and 21,300 packets of seeds; whereof 31,400 
plants and 14,000 packets to private persons ; the amount received 
being 8500 rupees. But ornamental plants, both as living plants 
and seeds, occupy the first position, while fruit-trees, timber- 
trees, and seeds of vegetables take a secondary place. 

The Singapore Garden sent out the large number of 163,000 
living plants m 1884. These res, however, are merely ex- 
tracted as examples of what 18 done by the different establish- 
ments, and afford no idea of their relative importance, inasmuch 
as the number of plants distributed by each one is subject to the 
greatest fluctuations ; in illustration of which it may be mentioned 
that the Saharunpore Garden distributed 146,000 plants in 
1882-83, against 42,000 1n 1883-84 ; the difference being almost 
made up by 100,000 plants of agave. Similarly in 1884 the Hor- 
ticultural Gardens in Madras sold 100,000 plants of the ‘‘ Mauri- 
tins hemp,” Fourcroya gigantea. 

As already observed, he nature of the work of the different 
gardens varies according to the requirements of each district. In 
many paits, especially in Ceylon, the Nuilghirnes, British 
Sikkim, the interests of European planters have to be considered 
first ; in the rice-growing districts of the Ganges, Malabar, and 
Ceylon, the things cultivated in the gardens and plantations 
engage special attention. In Bengal, jute, indigo, and to some 
extent opium, and in Central and Northern India improvements 
in the cultivation of cereals, are of primary consideration ; while 
in the Bombay Presidency and some parts of Ceylon cotton is 
added thereto ; often associated with the latter the sugar-yrelding 
palm, Borassus flabelliformis. For the dry regions of the 
Punjab it ıs a question of finding suitable woody plants for 
afforestation, as well as for the saline soil of the North-West 
Provinces, in order to ede fuel for the agricultural districts, 
and thereby gain the dung of cattle for purposes of manuring. 
And among other things of vast importance is the conservation 
and renewal of the .apidly disappearing caoutchouc forests of 
Malacca. 

The Singapore Garden has only been a scientific establishment 
since 1882, when it was placed under the direction of Mr. 
Cantley ; but much has been done in these few years without 
destroying the natural beaunes of the old garden. A small 
herbarum has been formed, and the most necessary buildings 
erected. The new plantations are, as far as possible, system- 
atically grouped. A special charm of this Garden is a remnant 
of the original forest, traversed only by a few paths, where one 
can enjoy, in a small way, the delights of tropical vegetation 
without the fatigue attending excursions in pathless forests. The 
fern garden and the palmetum promise to be very rich and 
attractive ; but a larger income is necessary to carry out the 
functions of a botanic garden fully and expeditiously. It is 
perhaps superfluous to add that the Director has to superintend 
the gardens and promenades of the town; but in order to un- 
derstand the whole of the circumstances, it 18 important to bear in 
mond that he has also been placed at the head of the newly created 
Forest Department for the whole of the Straits Settlements—an 
arrangement which of course causes him no inconsiderable 
amount of additional labour, 

Seeds and plants are continuously being distributed from Kew, 
where all new things are reported and presented, and where 
competent authorities are consulted on the ments of the samples 
sent in, At this centre advice is sought, and there 1s a constant 
interchange of ideas and experiences between it and the Indian 
establishments, the advantages of which are so evident that it is 
upnecessary to enumerate them. 3 

With the exception of rice, tropical cultivation generally is 
so uncertain and subject to fluctuation, owing to the conditions 
of labour, communication, and credit, that improvements are very 
slow ; and the experimental work is not so systematically con- 
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ducted as with us. There are too few officers, and everybody has 
too much to do; nevertheless many of the 1eports exhibit an 
amount of zeal and industry deserving of all the moie recognition 
on account of the difficulties under which much of the work 1s 
done 

From this point Mr. Warburg explains and describes in some 
detail what has been effected by the combined action of Kew 
and the Indian botanic gardens in the wntroduction, resulting in 
the extensive cultivation, of economic plants of the first 1mpoit- 
ance, such as the cimchona, tea, and coffee, the cultivation and 
manufacture of which have developed into industries of incalcul- 
able value He further alludes to the cultivation of rubber- 
trees, ipecacuanha, fibre-yielding plants, &c, which 1, in 
many instances, still ın a more or less experimental stage. He 
also enters into particulars and comparisons of the climate of 
different districts tn its relations to cultivation, and altogether his 
Repoit 1s an interesting and instructive one, contaming much 
information new to the English public. He specially mentions 
the great interest taken in the Madras gardens by Sir Mountstuart 
Grant-Duff, and the material assistance he extended to Prof. 
Lawson, And he concludes with a brief review of the literature 
directly or indirectly connected with the botanic gardens of India, 
culminating in Sir oseph Hooker’s gigantic aaderalang, “The 
Flor of British India.” Wıth regard to the intimate connection 
between Kew and the Colonial and Indian gardens, Mr. 
Warburg thinks 1t 18 at present most beneficial, though he looks 
forward to the time when they shall have developed so far as to 
be less dependent on a central institution. 





SCIENTIFIC SERIALS. 


Revue d’ Anthropologie, troisième série, tome 11, fase, 1 (Pans, 
1888).—On the colour of the eyes and hair among the non-nomadic 
Tunisian tribes, by Dr. R. Collignon, based on the observations of 
Capt. Rebillet and Lieut. Fannezo. These observations, which were 
conducted im accordance with the methods employed in Fiance 
for similar mvestigations, refer to more than 2000 individuals 
belonging to the ‘‘sedentary” or settled populations of the 
towns and rural district. The men observed being all regular 
soldiers, the tables do not refer to any nomads of Arab race, 
since all the dwellers in tents are exempt from conscription in 
Tunis. Expressed in general terms, among these 2030 indi- 
viduals, dark eyes occurred in 1543 cases, or 7°6 per cent., and 
light eyes in 69 cases, or 3'5 per cent. ; while dark hair occurred 
in 1887 cases, or 92 cent., and light hair only in 7 cases, 
or O'4 per cent n considering the data obtained from a 
comparison of the tables referring to different districts, 1t 18 found 
that the blond type occurs only sporadically, and almost ex- 
clusively in the littoral settlements, on which account Di. 
Collignon thinks it may be assumed that ity presence in the 
Tunisian population is due to the incidental amalgamation of 
foreign elements through invasion or immigration by moie 
northern races.—-On the colour of the eyes and harrin Denmark, 
by Herr Soren Hansen (communicated to the Society by Dr. 
Topinard). From this paper we learn that observations made 
on 2000 males of the age of twenty, belonging to the southern 
and eastern districts of Jutland, yielfled the following results : 
light, z.e. blue, eyes, 1527; dark eyes, 65 ; leaving 408 of medium 
colour, In regard to the colour of the hair it was found 
necessary to establish four groups, which gave the following 
figures: dark brown, 306; medium, 1267; light (blond), 333; 
andied, 94. From this it would appea: that the majonty of 
the population have blue eyes, and medium brown, or chestnut, 
hair. A further analysis of Ierr Ilansen’s tables shows that 
while the perfect brown type—#.e, where both hair and eyes are 
dark—oceurs only in 2'7 per cent. ; blond hair and light eyes 
are met with in 16°2 per cent. Finally the curious circumstante 
has been deduced that while light eyes are twenty-four times 
more fiequent than dark ones, light hair is only seven times 
more frequent than dark hair; hence Dr. Topinard is led to 
ask whether the explanation of [this peculiarity may not have to 
be sought in some general law by which in a mixed race, 
descended from blond and dark races, the eyes may be more 
generally transmitted from the former, and the hair from thelatter, 
—On recruiting in the cantons of St.-Omer, by Dr. H. Favier. 
The enormous difference in the cantons north and south of St.- 
Omer in the number of persons available for military service has 
been attracting uch notice among French officers of late years, 
According to M. Costa, who wrote on the subject in 1866, these 











differences are due to hygienic causes ; the district north of St,- 
Omer, where the rejections are only 227 1n 1000, being well 
adapted to agricultural and other rural pursuits, while in the 
southern “canton, where the rejections amount to 342 in 
1000 the lands are almost all marshy, exposing the inhabitants 
to fevers and other malarian influences by which the race is 
deteriorated. Dr. Favier does not believe that these causes 
affect the question in any way, but, even if they did so when M. 
Costa wrote, statistics piove that of late jean: more especially 
sınce the stricter law of conscription of 1872 has been put into 
force, the south canton has shown a ual diminution in the 
numbers of rejections ; and while he denies the action of malanan 
causes or the influence of differences of ethnic origin between 
the people of the two cantons, he believes that to industrial 
centres, such as d’Arques in the southern canton, may very 
possibly be ascribed certain conditions antagonistic to the success 
of recruiting. —On the ‘‘castel/lets” of Mont Sainte-Baume in 
Provence, by Dr. Beranger-Féraud. The presence of numerous 
little heaps of stones on the higher peaks of Mont Sainte- 
Baume has repeatedly arrested the attention of strangers, and 
the fact of their having been deposited by the hand of man is 
now confirmed by Dr. B. Féraud, who last year made the 
ascent of the mountain for the purpose of investigating their 
character and purpose. These so-called “castellers” (little 
castles) are either composed of several stones forming a rude 
sort of p id, or of one large stone inserted in a fissure of the 
rocky soil. Although widely distributed, they are most frequent 
in the vicinity of the oratory of Saint-Pilon, where they are 
found at an elevation of nearly 1000 feet, close to the edge of the 
vertical wall of rock forming the northern boundary of the range. 
On inquiry he leaint that these structures were also locally 
designated moulouns de joye (heaps of joy), and that they were 
not alone intended to testify to the successful ascent of the 
pilgrims to the summit of St. Pilon, but were frequently designed 
to propitiate St. Magdalen, to whom prayers are made on the 
spot for approval of the special maiden whom the worshipper 
may desire to marry. In the latter case the mound is visited 
by the builder at the end of a year, and if he finds the stones 
undisturbed he considers that the saint approves of his choice ; 
if, however, the heap is broken up, this is generally regarded as a 
decisive barrier against the intended marriage. In this super- 
stition, Dr. B. Féraud sets a survival of the ancient usage of 
erecting stone monuments as altars, pillars, menhirs, &c., to 
commemorate some important personal event.—On inequality 
amongst men, by M. de Lapouge. In this address the view 
is boldly advocated that a man 1s what his birth made him, and 
that education can dono more for him than develop the pre- 
existing germs derived from his progenitors in accordance with 
the laws of heredity, This reasoning is extended to classes, 
nations, and races, who are assumed to Be unequal, and incapable 
of attaming to an equal degree of perfection. The writer divides 
men into four classes, in the first of which he places those 
possessed of creative and initiative faculties above their 
fellows, while it is to the relative numerical preponderance of 
this class over the others thit he refers the undoubted superiority 
of one race over another. He thus sees in the dolichocepalic 
blonds the most favoured of all the races of humanity, since, 
from the dawn of history, all heroes and leaders among men 
have belonged to this type. In modern times the Anglo-Saxon 
race has owed its superiority to the preponderance of this 
dolichocephalic element. He believes that France is suffering 
from the diminution of this type ın 1ts population, together 
witn the msing predominance of the brachycephalic e to 
which the lower classes of the community belong, while he 
anticipates as inevitable a great deterioration of the general 
national character thiough the amalgamation of the two. Simi- 
larly he sees in the present movement for raising the negro 
1aces a deep source of danger in the future to the more highly 
gied Aryan races, who mayın tıme find themselves beaten 
own by the brute force of teeming masses of inferior brachy- 
cephalic peoples. Such are some of the leading points in M. 
de Lapouge’s treatise, which, notwithstanding its redundancy 
of diction, and the dogmatism with which certain views are 
maintained, is a highly interesting, suggestive, and learned 
contribution to ethical inquiry. 


Bulletin de l Académie Koyal de Belgigue, December 1887. — 
On some new derivatives of normal heptylic alcohol compared 
with their homologues, by C. Winssinger. After describing the 
mode of formation and special properties of normal heptylic 
alcohol, of the chlorides of heptyl, heptylic mercaptan, oxy- 
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sulphide, sulphone, and some other new bodies, the author 
develops some general considerations on the homologous series 
to which belong the heptylic sulphureted derived substances. 
These considerations throw fresh light on the evolution of the 
physical and chemical propeities of compound bodies through 
the various species of a common genus, Thus it is shown that 
the chemical character of the heptylic combinations must be 
considered as the development of properties whose source or 
ongin is already found in the lower terms of the series of which 
heptyl is a member.—A contribution to the study of the de- 
velopment of the epiphysis and of the third eye in reptiles, by 
M. Francotte. This third eye, of the invertebrate type, already 
described by Graaf and Spencer, is here exhaustively studied ina 
large number of reptilian embryos from the province of Namur, 
in all of which it is very distinctly traced from the epiphysis at 
the roof of the thalamencephalon to the complete development 
of the pineal organ. In one species of lizard this eye passes 
through a series of successive phases each realized in a permanent 
way in one or other of the adult reptiles. But in all of them 
the optic nerve has disappeared, which connected the organ with 
the nerve-centres for a short time in the embryonic state.—-This 
number of the Bulletin contams an exhaustive memoir on the 
fresh-water fishes of Belgium, by Baron Edm. de Selys Long- 
champs. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, February 16.—‘‘ A new Method of deter- 
termining the Number of Micro-organisms in Air.” By Prof. 
Carnelley, D.Sc , and Thos. Wilson, University College, Dundee. 
Communicated by Sir Heniy Roscoe, F.R.S. 

This is a modification of Hesse’s well-known process. It 
consists essentially ın the substitution of a flat-bottomed conical 
flask for a Hesse’s tube. Its chief advantages are: (1) much 
smaller cost of flask and fittings as compaied with Hesse’s 
tubes; (2) very much fewer breakages during sterilization ; 
(3) great economy in jelly; (4) freedom fiom leakage during 
sterilization ; (5) results not vitiated by aerial currents. 


“t Notes on the Number of Micio-oiganisms in Moorland Air.” 
By the same Authors. 

A number of determinations made last August ‘‘on the 
heather” in the north of Forfarshiie show that the pure air 
from the hills and moors far removed from towns was free fiom 
Bactena, but contained on the average 3'5 moulds per 10 litres 
of air. In winter the number would be still less. 


Linnean Society, March 1,—-Mr. Carruthers, F.R.S., 
President, in the chair.—An interesting collection of ferns from 
the Yosemite Valley was exhibited by Mr. W. Ransom, who 
also showed some irable photographs of 1are plants, many of 
them of the natutal size.—Mr. J. E. Harting exhibited a coloured 
drawing, life-size, of a South American game bird (the Rufous 
Tinamu) which has been successfully mtroduced into this 
country at Biightlingsea, Essex, by Mr. J. Bateman, and made 
some remaiks on its affinities, peculiarities of structure, and 
habits. In a discussion which followed Prof. Mivart, Mr, Christy, 
and Mr, W. H. Hudson took part, the last-named giving some 
account of the bird from personal observation of its habits in the 
Argentine Nee [he first paper of the evening was then 
read by Mr. ÉE. G. Baker on a new genus of Cytinacere from 
Madagascar. This curions plant, to which the author has given 
the name of Roane coral grows parasitically on the trunks of 
a tree of the na order Hamamelidee. Its nearest ally 1s 
Cytmus, of which the best known species grows on the roots of 
the Crs¢tses of the Mediterranean basin. The Madagascar plant 
is without any stem, and the sessile flowers grow in clusters, 
sutrounded by an involucre. Each cluster is unisexual, and the 
ovary is unicellular, with about a dozen parietal placente and 
innumerable minute ovules, It was discovered during a recent 
exploration of the Sakalava country, by the Rev. R, Baron, of 
, the London Missionary Sooiety.—-The next paper, by Mr, J. F. 
Cheeseman (communicated by Sir Joseph Hooker, F.R.S.), was 
entitled ‘‘Notes on the Fauna and Floa of the Kermadec 
Islands,” and as regards the flora might be considered as supple- 
mentary toa paper on the flora of these islands, published by 
a Joseph Hooker more than twenty years ago (Journ, Linn, Soc., 
1856). 





These islands, situated about 450 miles north-east of 


New Zealand, between that country and Fiji, were shown to be 
of volcanic ongin, with a fauna and flora resembling to a geat 
extent those of New Zealand. A few land birds were noted as 
common to New Zealand ; and to the list of plants drawn up by 
Sir Joseph Hooker, from collections made by Macgillivray, 
several new species were added by Mr Cheeseman, chiefly feins. 
A discussion followed, and in ulustration of Mr. Cheeseman’s 
remarks, Mr, J. G. Baker exhibited specimens of a new endemic 
Duvaha closely allied to the well-known D. canariensis of the 
Canary Islands and Madeira, 


Geological Society, Febiuary 17.—Annual Genetal Meet- 
ing.—Prof. J. W. Judd, F.R.S , Pregident, im the chair.—The 
Secretaries read the Repoits of the Council and of the Libiary 
and Museum Committee for the yea: 1887. The President pie- 
sented the Wollaston Gold Medal to Mr. Hemy Benedict 
Medhcott, F.R.S. He also handed to Dr. Archibald Geikie 
the balance of the proceeds of the Wollaston Donation Fund for 
transmission to Mr. John Horne, and the Murchison Medal for 
transmission to Prof. J. S. Newherry. The balance of the pio- 
ceeds of the Murchison Geological Fund was handed to Dr. 
Henry Woodward for transmission to Mr. Edwaid Wilson ; and 
the President presented the Lyell Medal to Prof. H. Alleyne 
Nicholson, one moiety of the balance of the proceeds of the 
Lyell Geological Fund to Mr. Arthur Humphieys Foord, and 
the second moiety of the balance of the proceeds of the Lyell 
Geological Fund to Mr. Thomas Roberts, The President then 
read bis Anniversary Address, which we have already printed.— 
The ballot for the Council and Officers was taken, and the 
following were duly elected for the ensuing year :—President : 
W. T. Blanford, F.R. S. Vice-Presidents : John Evans, F.R.S. ; 
Prof. T. McKenny Hughes ; Prof. J. Prestwich, F.R.S. ; Henry 
Woodward, F.R S. Secretanes: W. H. Hudleston, F.R.S. ; 
| E. Marr. Foren Secretary: Sir Wanngton W. Smyth, 

“RS. Treasurer: Piof. T. Wiltshire. ouncil: W. T, 
Blanford, F RS.; John Evans, F.R.S.; L. Fletcher; A. 
Geikie, F.R.S. ; Henry Hicks, F.R.S. ; Rev. Edwin Hill; W. 
H. Hudleston, F.R.S.; J. W. Hulke F.R.S. ; Profs T. 
McKenny Hughes; Prof. T. Rupert Jones, F.R.S. , Prof. J. 
W. Judd, F.R S. ; R. Lydekke: , Lieut.-Col. C. A. McMahon ; 
J. E. Marr; E. T. Newton ; Prof, J. Prestwich, F.R.S. ; Prof. 
H. G. Seeley, F.R S. ; Sir Wartngton W. Symth, F.R.S. ; W. 
Topley ; Rev. G. F. Whidboine ; Prof. T. Wiltshue; Rev. H. 
H. Winwoad ; Henry Woodward, F.R.S. 


February 29.—W. T. Blanford, F.R.S., President, in the 
chair. — The following communications were read :—An estimate 
of post-Glacial time, by T. Mellad Reade. The _author 
showed that there exists on the coasts of Lancashire and 
Cheshire an impoutant series of post-Glacial deposits which he 
has studied for many years. The whole country to which his 
notes refer was formerly covered with a mantle of low-level 
marine boulder-clay pa sands, and the valleys of the Dee, 
Mersey, and Ribble were at one time filled with these Glacial 
deposits. These Glacial beds have been much denuded, especially 
in the valleys, wheie the rivers have cleared them out, in some 
cases, to the bed rock. Most of this denudation occurred dur- 
ing a period of elevation succeeding the deposition of the low- 
level boulde:-clay. On this eroded suface and in the eroded 
channels lie a series‘of post-Glacial beds of a most interesting and 
extensive nature. They consist of estuarine silt and Scrobicularia 
clay covered by extensive peat-deposits, containing the stools of 
trees rooted into them. Upon these he, in some places, recent 
tidal silts, and on the coast margin blown sand and sand dunes, 
The series of events represented by the denudation of the low- 
level boulder-clay and the laying down of these deposits 1s as 
follows (1) Elevation succeeding the Glacial period, dung 
which time the boulder-clay was deeply denuded in the valleys. 
(2) Subsidence to about the 25-feet contour, when the estuarine 
silts and clays were laid down. (3) Re-elevation, representing 
most piobably a continental connection with.the Burtish Isles, 
during which time the climate was milder than at present, and 
big trees flourished where now they will not, grow. (4) Sub- 
sidence to the present level, the submersion of the peat and 
forest-beds, the laying down of tidal silt upon them, and the 
accumulation of blown sand along the sea-margin extending to a 
considerable distance in an inland direction. It was estimated, 
from a variety of considerations, that these events, all posterior 
to the Glacial period, represent a lapse of time of not less than 
57,500 years, allotted as follows : 40,000 years for the elevation 
succeeding the Glacial period, measured by the denudation of the 
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bouldei-clay in the valleys ; 15,000 years for the accu.nulation of 
the estuarine silts, clays, peat, and forest beds; and 2500 yeas 
for the blown sand, In the discussion which followed the read- 
mg of this pape: Prof. Prestwich, Mi. De Rance, Dr, Evans, and 
others took part,—-Note on the movement of scree-matertal, by 
Charles Davison, Communicated by Prof. T., G. Bonney, 
F.R.S.—On some additional occurrences of tachylyte, by 
Grenville A. J. Cole —-Appendix to Mr. .\, T. Metcalfe’s paper 
t On Further Discoveries of Vertebrate Remains in the Triassic 
Strata of the South Coast of Devonshire, between Budleizh Sal- 
terton and Sidmouth,” by IL. J. Carter, F.R.S. Communicated 
by A. T Metcalfe 


° 

Mathematical Society, March 8 —su J. Cockle, F R.S., 
President, in the chair.—The following papers were read :— 
Supplementary 1emarks on the theory of distuibutions, by Capt 
P A MacMahon, R.A.—Complex muluplication modul, by 
Mr. A, G. Greenhill.—Geometiical proof of Feuerbach’s mne- 
a cucle theorem, by Prof. Genese,---Iso-tereans, by Mr. R 
ucker, 


Anthropological Institute, February 28.-—Fiancts Galton, 
F.R.S., President, in the chaur.—-The election of Mr. Henry 
C. Collyer was anngunced.—Dr, Edward B. Tylor real a com- 
munication from Mr, Basil Hal Chamberlain, on the Japanese 
‘ro-hei,” or paper offerings to the Shinto gods In olden 
times the offerings were made of cloth, but [ater on, when 
Chinese civilization had brought a variety of manufactures in tts 
tam, hempen cloth ceased to be regarded as a treasure worthy 
of divine acceptance, and paper began to be used instead. The 
tt go-heis ” used by different sects differ slightly from one an- 
other, chiefly ın the number of the folds: the Yoshida sect 
sanctions the use of four folds, while the Shuakawa sect has 
eight There is said to be no symbolism attaching to the shape, 
number of folds in the paper, or the length of the stick; each 
sect has clung to its traditional practice in these matters, Spe- 
cimens of “go-heis” were exhibited in illustration of the paper. 
—Mr. Ilenry Balfour exhibited a series of decorated arrows 
from the Solomon Islands, ın illustration of his theory of the 
manner in which the decoration of the shafts was gradually 
developed.—Dr, Tylor gave a brief account of a paper by Mr. 
A. W. Howitt, ‘Further Notes on the Australian Class Sys- 
tems,” and in the course of the discusston the President siswed 
a very simple method of understanding the complicated-lookins 
system of Austialian marriages, by suppostnz a cioss-divivion 
of the uibes. 


EDINBURGH. 


Royal Soclety, February 6,—-Sir W. Thomson, President, 
in the chair.—Prof Crum Brown showel aol desertbed an 
apparatus for exhibiting the action of the semicircular canals, 
The apparatus is also capable of application as an instrument for 
the measuement of the irregularity of angular motion —Mr. 
John Murray read a paper on the temperature and currents in 
the lochs of the west of Scotland, as affected by winds. He 
showed that when the wind 1s blowing off shore the warm suface 
water 1s blown outwards and cold water takes its place from 
beneath, When the wind blows on shore the warm surface 
water is driven inwards. This point Ê of great importance, as it 
has an evident bearing on the growth of coral-forming animals 
~~Mr, Muray also communicated a paper by Mr. W. G. Reid 
on the solution of carbonate of lime in sea water under pressure, 
The results of Mr. Reid’s experiment» show that the solubility 
1s increased by pressure.—M1, Murray then discussed the dis- 
tribution of carbonate of lime on the flour and in the waters of 
the ocean.—Mr. John Aitken read a paper (see NATURE, 
Maich r, p. 428) on the number of dust particles in the atmo- 
sphere, giving a full account of the apparatus used and the 
method of experimenting. 


Paris, 


Academy of Sclences, Maich 5 —M. Janssen in the 
chair.~—Remarks on the first volume of Fonrier’s works pre- 
sented to the Academy, by M G. Darboux. This volume of 
the complete edition of Fourier’s works, now being issued with 
the aid of the Minister of Public Instruction, contains the full 
text of the ‘‘ Théore analytique de la Chaleur,” carefully revised 
by MM. Darboux and Paul Morin,—On the transformation of 
the nitrates present in the soil into nitrous organic compounds, 
by M. Berthelot, The experiments here described have been 
carried out for the purpose of showing that the nitrates contained 
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in the gound do not occur in an integial state even indepen- 
dently of the formation of the higher plants. Oa the contrary, 
they may be change into nitrous principles of organic natwe 
under the influence of chemical agents properly so-called, or of 
certain microbes present in the soil, It 1s suggested that these 
muiubes assimilate the combinet nitrogen when presented to 
them in a convenient form, preferiing it to the free nitrogen of 
the atmosphere, thus 1eversing the action of the microbes of 
nitrification. The general inference 1» that the assimilation of 
the nitrogen of the nitrates by plants 13 accompanied, if not 
preceded, by their transformation into nmitious organic com- 
pounds im the earth under the influence of chemical reactions 
and special micioles. These microbes are perhaps the same as 
those which fx free atmospheric nitrogen in soil destitute of 
niiates, Inthis way might be formed true azoic compounds derived 
at once from the oxygenated and hydrogenated compounds of nitro - 
gen,—On perfect numbers, by Prof, Sylvester. A slight omission 
pointed out by M. Mansion in the author’s recent paper on this 
subject 1s shown in no way to affect the validity of the demon- 
Stration.— On Saccharomyces ellipsordens ond its industial 
applications to the manufacture of a barley wine, by M. Georges 
Jacquemin. A process 1s decribed by which a tartanzed wort 
of barley is made to yield a true wine of pleasant taste, and more 
nutritive than grape wine, containing as it does more respiratory 
aliments, besides an albuminoid substance, and a larger propor- 
uon of phosphates calculated to restore the nervous system and 
the bony tissues, It also differs from white grape wine by bein: 

copiously precipitated by tannin, while a portion of the mált 
may be replaced by crushed grain (wheat or barley) that has 
net sprouted. This wheat or bailey wine is stated to be 
equal in quality and cheaper than that of pure malt, and the 
vinous wort in question is an alcoholic fermentation of a totally 
distinct character from the ordinary yeast of beer ~Immediate 
solution of equations by means of electricity, by M, Felix Lucas, 
A method is descubed by which an algebraic equation of any 
degree with 1ea1 numerical coefficients may be directly solved 
without calculations by means of electricity The process here 
explaimed is much more rapid than the two methods indicated in 
previous communications. However high the equation, a single 
operation suffices to vbtain all the roots, real or imaginary, 
‘©The power of electricity as a calculator ıs not to be limited.” 


| -On the electric conductibilzty of concentrated nitric acid, by 


M. E. Boaty, In previous papeis it was shown that a very 
shght addition of alkaline nitrates to the acid increases its 
condactib.lity to a considerable extent. Here itis made evident 
that the addition of water also causes an increase of conducti- 
bility nearly proportionate to the quantity of added water. This 
approximate proportion is maintaimed even much further than 
with the nitrates, nearly to NO;,4f10O. A table 1s given show- 


1 ing the degrees of conluctibility measured at 0° C., and referred 


to that of the nomal solution of mitric acid at one equivalent 
per litre, the specific resistance being 4°59 ohms.—-On cinchon:- 
lne, by MM. E. Jungfeisch and E. Leger. In previous 
communications the conditions were explained under which 
ctnchoniline 1$ formed and separated in the state of a di- 
io lhydrate, Hee the authors deal with this base and its chief 
derivatives. That this substance, which has the formula 
C,,11,,N.0,, is isomerous with cinchonine, is made evident not 
only by the analysis of the base itself, but also of that of a laige 
number of combinations. In ether it forms magnificent rhom- 
bordal prisms, coluurless, anhydrous, and often attaining a weight 
of several grammes. It dissolves readily in ordinary alcohol, 
but with difficulty ın water, its aqueous solution giving a deep 
blue tint to turasol (Dutch orchil), and a 1ed to the phthaleine of 
phenol Its basic and neutral salts present some remarkable 
crystallographic properties.—Products of the oxidation of the 
hydronitrocamphenes, by M C. Tanret. From the oxdation of 
these substances the author has obtained several new compounds, 
which are here described. The new substance, answering to the 
formula Cg lIyyN,O,,, he proposes to call nitrocamphene (aso- 
camphene), distinguishing its two modifications as cyanonitro- 
camphene and leukonitrocamphene. They are isomerous, their 
er be yielding the same constituents.—On terpinol, an 
artificial reproduction of eucalyptol (terpane), by MM. G. 
Bouchardat and R. Voiry. These researches show that the 
terpinol of List is formed of a crystallized inactive terpilenol or 
terpol, CajH,,O4, bowing at 218° C.; of terpane, Cy.H,,0), 
boilng at 175°, and capable of crystallizing at ~1°; lastly of 
inactive terpilene, Callis Terpane, which term is here sub- 
stituted for the older cineol, eucalyptol, cajeputol, spicol, &c., 
differs also from the active and inactive terpilenols by refusing to 
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combine either with the acids or the anhydrides to yield ethers. 
—Deleterious fluence of alcohol on offspring, by MM. A. 
Mairet and Combemale. The results are described of some ex- 
periments on dogs, showing that their progeny were mnjuriously 
affected for two successive generations by the influence of alcohol 
administered under various conditions to the parents. 


BERLIN. 


Physiological Society, February 10.—-Prof. du Bois 
Reymond, President, in the chair,—-Dr, Baginski ke on the 
origin and course of the auditory nerve. As the result of experi- 
ments on young cats, in which the peripheral end of this nerve 
had been destroyed, and which were then killed at the end of 
six weeks, he was able to follow the course of the degeneration by 
means of a series of sections through the root of the nerve to 
the posterior corpus quadrigeminum. In this way his earlier 
experiments on rabbits were fully confirmed. The degeneration 
Be to the olivary body of the same side, and was contmued 
through the trapezium of the pons. After removal of the facial 
nerve the olivary body was similarly found to be affected. These 
observations are closely connected with those of von Monakow, 
who found that destruction of the auditory centre, described by 
Munk, led to a degeneration which could be traced nght into the 
hinder corpora quadrigemina, At present no observations are in 
existence as to the course of the anterior root of the auditory 
nerve.—-Dr. Rawitz gave an account of the results of his re- 
searches onthe eyes of mussels, and explained the same byreference 
to preparations which he exhibited. Three distinct types may 
be observed among the eyes, sometimes to the number of one 
hundred, which occur on the edge of the mantle of Pecten. Each 
eye consists of an epithelial layer, a lens, and a retina composed 
of rods, whose ganglionic layer is on the side turned towards the 
light, while the rods are turned away from the light and abut 
on the tapetum and layer of pigment cells, The speaker had 
been able to trace the endings of the nerves through the cells 
connected with the rods into the rod itself. The mussels are 
only able to see with the central portions of each eye.—Dr, 
Virchow presented and explained a plaster cast of the gluteal 
region. He had had this cast made in order to throw light upon 
a deep furrow which extends from the gluteus maximus to the 
tensor muscle, and is not due to the edge of either of these muscles. 
This furrow may be observed in the sitting posture, and is due to 
the stretching by the point of the trochanter of a portion of the 
fascia which envelop the gluteus medius: by this means the 
gluteus medius is divided into two projecting portions. When 
this muscle contracts, the furrow disappears. 


Feb 24,—Prof, du Bois-Reymond, President, in the chair, 
—Prof. Liebreich spoke on the testing of the action of local 
anesthetics on animals. There are a number of substances which, 
when injected subcutaneously, give rise to a localized ansesthesia 
in the immediate neighbourhood of the place where they are in- 
jected, Antipyrin, sal-ammoniac, salts of tannin, resorcin, chloride 
of iron, and other substances have this action, although there is 
neither chemical nor physiological similarity between them. They 
possess, however, this property in common, that they all have 
2 corrosive action on the tissues, when this expression is under- 
stood to imply any kind of alteration of molecular structure. 
The alkaloids, ın the cases where they possess a local 
anesthetic action, act in the same way, as, for instance, 
erythrophoein. Cocame alone is an exception to the rule, 
inasmuch a» ıt is a local ansesthetic, but does not corrode 
the tissues. When applied subcutaneously to man, the above 
substances either produce no localized anssthema, or one 
which is very imperfect. When testing the action of ansesthetics 
on the eye, it is essential to take into account the difference in 
sensitiveness of the conjunctiva and cornea, as already pointed 
out by Claude Bernard.—Dr. Virchow exhibited a plaster cast 
of the hip-region taken from a female corpse in a hanging posi- 
tion. It brought to light a whole series of most surprising 
ielationships which can never be observed, in preparations made 
from a corpse in the recumbent position, as at all con esponding 
to those existing in the erect posture. One of the most strikin 
facts 18 the considerable stretching of the sciatic nerve, whi 
must be still greater when the leg is advanced, as in walking. 
—Dr. Virchow further spoke on the stra medullares acustice 
m man, in connection with the statement made before the 
Society a fortnight before by Dr. ogna His experiments 
have shown, in correspondence with the results of many other 
observers, that the strie can be traced through the raphe to 
the other side of the medulla. It must still remain an open 








hey 

uestion whether the fibres which lead to the anterior root of 
e auditory nerve have a different course in cats and rabbits 

(examined by Baginski) than they have in man (examined by 

the speaker), or whether in the above-named animals we have 

to deal with a frequently-recurring division and rearrangement 

of the fibres of any one tract. 


Physical Society, February 17.—Prof. Helmholtz, Presi- 
dent, in the chair.—Prof. Lampe made a report on McGregor’s 
book, ‘f An Elementary Treatise on Kinematics and Dynamics.” 
~—~Prof. Bornstein exhibited an electiicity-meter which enables 
the intensity of the current to be read off direct.—Dr. Gerst- 
mann gave an account of a preliminary communication by 
Aubel on the influence of temperattre and magnetization on 
the electrical resistance of bismuth.—Dr. Kotter spoke on a 
problem in the theory of projectiles—namely, that a bullet shot 
out of a rifle tends to deviate in a direction away from the 
side on which the bayonet is attached to the muzzle. 
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ELEMENTARY INSTRUCTION IN PRACTICAL 
BIOLOGY. 


A Course of Elementary Instruction in Practical Biology. 
By T. H. Huxley, LL.D., F.R.S., assisted by H. N. 
Martin, M.A, M.D., D.Sc., F.R.S. Revised Edition. 
Extended and Edited by G. B. Howes, Assistant Pro- 
fessor of Zoology, Normal School of Science and Royal 
School of Mines; and D. H. Scott, M.A, Ph.D. 
Assistant Professor of Botany, Normal School of 
Science and Royal School of Mines. With a Preface 
by Prof. Huxley, F.R.S. (London: Macmillan and 
Co., 1888.) 


HE appearance of the first edition of “A Course of 
Elementary Instruction in Practical Biology” in 
1875 marked an epoch in biological education. The great 
effects which the doctrine of evolution had been gradually 
producing in the general system of biological education 
were then set forth, and widely extended, by means of a 
clearly written volume containing an account of thirteen 
types of the organic kingdom. On the appearance of a 
greatly extended edition of the work, it may not be out 
of place to say a few words upon the “ type-system ” of 
biological education for which the book in its earher form 
has done so much. The immense educational success of 
the work may perhaps be best judged by the fact that, 
since its publication, an ever-increasing demand has ren- 
dered necessary the production of quite a number of new 
books following the “type-system,” and constructed on 
an identical plan, but dealing with other forms of life. 
The important changes in teaching which have followed 
these publications are seen in the far smaller amount of 
systematic and classificatory work which is now imposed 
upon beginners, and its replacement by the acquisition of 
a thorough knowledge of well-selected types. Remem- 
bering that classifications are no more than a condensed 
abstract of the opinion of the day upon the relative 
affinities of organic forms, it is clear that no one of the 
suggested schemes of arrangement can be regarded as 
final, except as perhaps expressing in the best way the 
results of a limited state of knowledge. We know that 
opinion on the subject of ad has greatly changed in 
the past, and as long as new facts are revealed by bio- 
logical research, so long will opinion continue to change 
im the future. From its necessarily shifting character, 
and from the fact that the teacher cannot fairly insist 
upon the accuracy of its conclusions, classificatory bio- 
logy is eminently unsuited to the needs of a beginner. 
And there is also another reason, in that classification, if 
properly taught, 1s far too advanced a subject to be made 
an element in early education. If classification is the 
concise expression of biological opinion, it should never- 
theless represent an opinion arrived at after the consider- 
ation of al the facts and arguments which bear upon the 
question. The true and only vindication for any sug- 
gested modification of existing schemes of affinity must 
lie in the decided proofs of a better accordance with 
existing facts. Whoever suggests a modification is under 
a great responsibility, for, if the alteration is not an im- 
provement, it will certainly be pernicious in adding to our 
VoL XXXVI —No. 961, 





present state of confusion. It is to be hoped that the 
whole subject will be treated in a more serious spint in 
the future than has been accorded to it in the past. 

If, then, classification must be dethroned from the high 
educational position ıt has held for so long, and which it 
still maintains to a considerable extent in botanical 
teaching, what 1s to be put in its place? Under the type- 
system a beginner is set to acquire a thorough knowledge 
of certain central forms of life, each of which is an 
example of, and a key to, the understanding of an im- 
portant organic group. At first the types only represent 
the very largest groups, such as the sub-kingdoms, so 
that the amount of implied classification is extremely 
small. As the student progresses, the number of types 
increases, and the less important organic groups are 
represented, so that at the end of his course the advanced 
student finds himself a master of the solid framework of 
classification, and then the filling in of the details can be 
carried on in an intelligent and satisfactory manner. It 
is at this advanced stage of education that advantage 
can be gained by means of the celebrated “ Huntenan 
system.” The comparative study of long series of homo- 
logous structures, considered out of relation to the 
organisms in which they occur, can only confuse the 
beginner who is not well acquainted with the organisms 
themselves. But just as the type system prepares the 
way for, and in fact culminates in, all that is educationally 
important in classification, so, when a large number of 
types has been thoroughly learnt, and the varied relations 
of organ to organ, and of isolated structure to the whole 
organism, have been grasped in very many instances, then, 
and not till then, can great advantage be gained by the 
Huntenan method. And the extensive use of this system 
will be wisely postponed to a very late period ; in fact, 
until the student is beginning to make use of the training 
which he has received in the wide fields of biological 


research. The Hunterian system must always form the- 


backbone of a large part of biological research, although- 
it would be most unwise to make it a fundamental part of 
biological education. It must, however, be conceded 
that there are certain systems of structures (such as the 


osteological and dental systems) which especially lend. 


themselves to this mode of teaching, but on account of. 
this very facility such subjects are lable to assume toa: 
great a relative importance in biological training. 

One incidental, but by no means necessary or ever 
natural, result of the prevalence of the type-system is to 
be greatly deplored. This result, which is especially 
found among students of botany, follows from the habit 
of rejecting the good as well as the bad points in a dis- 
used system. Just as the introduction of section-cutting 
has led to a too great neglect of dissection and the exa- 
mination of solid structures, so the prevalence of the 
type-system seems to threaten the existence of the field 
naturalist and botanist. Those who follow the old, and, 
upon the whole, the very foolish system of botanical 
education which a few years ago was the only system 
taught, have at least one great advantage: they have a 
keen and intelligent interest in any country walk, while 
if they possess a httle onginality and perseverance, they 
can contribute something towards the solution of some of 
the most difficult biological problems. But it ıs not at 
all uncommon for the successful student of the newer 
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system to speak of field botany with utter contempt, as a 
subject unworthy of notice. This is a very unfortunate 
thing, for there are many most interesting questions 
which can only be settled by field-observation ; and field- 
observation is in itself a most important, and at the same 
time a most enjoyable, side of biological traning. The 
same contrast also holds, although to a less extent, on 
the zoological side. It 1s much to be hoped that we may 
be able to correct this great error which has unfortunately 
attended a healthy, and, upon the whole, highly beneficial 
educational! reaction. It is to be observed that the excel- 
lent general descriptions of the types which form so im- 
portant a feature of the work are in every way calculated 
to avert this error. 

The most striking thing in the revised form of ‘ Prac- 
tical Biology ” is the reversal of the old arrangement, so 
that the student is now led to begin with a Vertebrate type, 
and from this to work his way down to the lowest forms 
of life, and from these, again, upwards to a type of the 
flowering-plants, There is little doubt that such a change 
will be met by conflicting criticisms. I believe, however, 
that the majority of those who have had the widest expe- 
rience of biological teaching, and especially those who 
have instructed students in the first use of the microscope, 
will heartily agree with Prof. Huxley’s defence of the 
alteration, in the preface to the revised edition. The 
process by which a student first learns to see with the 
microscope is almost like the education of a new sense- 
organ suddenly conferred upon a mature organism. We 
know that under such cucumstances it would be a very 
long time before the impressions conveyed by the new 
organ could be harmonized with the well-known expe- 
tiences resulting from the stimulation of other organs. 
Accustomed to judge of the shapes of objects by their 
» appearance in three dimensions, the student is suddenly 
provided with a field of vision in which shapes have to be 
nearly always inferred from the appearance of solid three- 
dimensional objects when seen under conditions which 
prevent them from being exammed in more than two 
dimensions at any onetime. For itis a long time before 
the student can accustom himself, by focussing at suc- 
cessive depths, and by making the most of the hmited 
third dimension of depth which the high powers of the 
microscope provide, to judge accurately of the forms of 
objects. And the novel conditions under which a student 
sees with the microscope effectually prevent him from 
making the best of the impressions he receives, Thus, if 
the section of a solid object presented the appearance of 
a circle 1 inch in diameter, and if two other sections at 
1ight angles to each other and to the first section pre- 
sented the appearance of a rectangular figure 3 feet by 1 
inch, nearly everyone would readily infer that the shape was 
that of a cylinder 3 teet long by 1 inch in diameter. But 
precisely similar data, when presented ın the field of the 
microscope, do not readily lead the student to any defi- 
nite conclusions as to the forms of objects, and in reality 
a long course of discipline 1s necessary in order to make 
him form any clear conception of the actual shape of the 
object at which he is looking, I therefore think that it is 
expedient to begin the course of biological teaching with 
organisms which only require the use of a microscope 
for the investigation of part of their structure, and thus 
to gradually work downwards to the minutest organisms, 








in which the whole investigation depends upon high 
microscopic powers. Thus the gradual training in the 
use of the microscope will proceed parallel with its 
gradually increasing necessity. 

The addition of the earthworm, the snail, and of Spiro- 
gyra is a great improvement upon the former edition of 
the work. If a choice were necessary, the snail is in 
many respects a more suitable type than the Anodon. In 
spite of the gieater structural simplicity of the latter form, 
the anatomical details are more difficult to demonstrate by 
dissection and more difficult to see when dissected than 
those of the snail This objection to the Anodon of 
course only applies to its selection in preference to the 
snail in the earlier edition; it is in every way desirable 
that the Lamellibranchs, as well as the Gastropods, 
should be represented by a well-known type. These 
newly added types and the additions to the descriptions 
of those in the previous edition, and to the practical direc- 
tions, so increase the size of the volume that it contains 
almost exactly twice the number of pages present in the 
earlier form of the work. The practical directions given 
in the appendix appear to be excellent, and to contain in 
a very small compass an immense amount of information 
upon the most recent and approved methods. There are 
a few slips and indefinite statements which should be 
modified in succeeding editions, which will doubtless be 
called for at no distant date. 

Thus, on p. 383 we are told that one or two per cent. of 
the sugar is unaccounted for in fermentation ; but for the 
rest it 1s. only loosely stated that the greater part is 
resolved into carbonic anhydride and alcohol and a ssal? 
part into glycerine and succinic acid, On pp. 384 and 
386 ıt would be well to represent the numerical propor- 
tions of the formule by the same method. On p. 462 it 
1s wrongly stated that the cotyledons become green in the 
type selected. They are in reality hypogeal. On p. 467 
no phosphorus is mentioned in the culture solution in 
which it is stated that the bean-plant will grow. It 
should read: “ potassium phosphate, iron sulphate,” in- 
stead of “ potassium and iron sulphate.” In the note on 
P. 475, “discolour ” 1s used for “ decolorize.” On p. 483 
the student 1s advised to procure 2 ounces of microscopic 
slides and half a gross of cover-slips ! 

Such shght errors can easily be put right, and they 
would ın most cases be detected by the student in reading 
the book for the first time. They cannot be considered as 
seriously detracting from so excellent a book, and one 
which, in the extreme clearness of its style, is so 
admirably adapted to tbe needs of the beginner. 

E. B. P. 


A TEXT-BOOK OF EMBRYOLOGY. 


Lehrbuch der Entwickelungs-geschichte des Menschen 
und der Wirbeithiere. Von Dr. Oscar Hertwig, 0.0. 
Professor der Anatomie und vergleichenden Anatomie 
der Universitat, Jena. (Jena: Gustav Fischer, 1886) 


THE brothers Hertwig are highly esteemed as original 

investigators in the field of embryology wherever 
that science is cultivated. The completion of a systematic 
work by one of them on the conventional lines of human 
embryology is therefore a matter of some moment. An 
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embryologist who bends himself to the requirements of 
the stereotyped curriculum of human anatomy as 
demanded alike by German and Englısh directors of 
medical education, necessarily abandons more or less the 
consistent scientific treatment of a branch of human 
knowledge. There is a conventional embryology of the 
medical school just as there is a conventional anatomy, 
histology, and physiology, and as there would be a 
“medical” chemistry, physics, and biology, and a 
“ medical” alphabet, 1f*some professional men ın London 
were to have theirown way. Prof. Hertwig has suffered 
somewhat by submission to these demands. 
half of his work consists chiefly of a description of the 
development of the various organs, and would more 
appropriately'find its place in that dullest, but most neces- 
sary, of treatises—a text-book of human anatomy. The 
first part, however, is not open to this objection, and even 
in dealing in the usual way with the development of the 
organs of the human body in the second half of his work, 
Prof. Hertwig has managed to bring in a good deal of 
that scientific interest which 1s briefly indicated by 
Goethe's word “morphology.” Nevertheless the detach- 
ment of the consideration of the mode of origin of the 
organs of the human body from that of their adult struc- 
ture and of the structure and development of the same 
organs in other animals 1s, in our opinion, an antiquated 
and mistaken usage, which we are sorry to find so able 
an author as Prof. Hertwig constrained to follow. 

In his first part Prof. Hertwig adopts a more general and 
truly scientific treatment, and doesnot distinctly aim atsup- 
plementing the work of the topogiaphical anthropotomist. 
His first chapter is a description of the sexual products, 
and his consideration is by no means limited to the ovum 
and spermatozoon of the human species. A comprehen- 
sive, though brief, account of the subject with reference to 


various recent writers is given, and the classification of | 


animal eggs proposed by Balfour is adopted, viz, alecithal, 
telolecithal, and centrolecithal. 
The maturation of the egg and its fertilization are 


treated ın the-second chapter, with special reference to ` 


the Echinoderma and other Invertebrata, where it has been 
possible to study this subject with advantage. A third 
chapter treats of the process of egg-cleavage—the forma- 
tion by division of the first embryonic cells; a fourth, of 
the general principles of developrpent—the latter decidedly 
brief and undeveloped to a degree which is disappointing. 
Then we come to a chapter on the development of the 
two primary germ-layers-—or on the gastræa theory, as 
Prof. Hertwig puts it—in which the apparent differences of 
development of these two layers in various Vertebrata are 
considered and reconciled, numerous illustrations being 
introduced into the text, of which a larger number are 
taken (with ample acknowledgment both in the text and 
in the special titles of the cuts) from the “ Comparative 
Embryology ” of the late Prof. Balfour than from any 
other source. 


The development of the two (parietal and splanchnic). 


middle germ-layers (ccelom theory) is the next subject of 
consideration, and is elucidated by a consideration and 
figures of the process in Sagitta, Amphioxus, Triton, 
the Mole, &c. The seventh chapter, on the history of the 
germ-layer theory, is an able and fair statement of the 
history of embryological doctrine such as every student 


The second | 





should be familiar with, and it brings us to the special 
Hertwigian doctrine of pseudoceel and mesenchyme. 
The latter is further placed before the reader in the 
chapter on the development of connective substance and 
blood. In dealing with the special subject of this book 
Prof. Hertwig has no occasion to enter upon the question 
of the pseudociel—a theoretical conception which, in our 
opinion, is unnecessary, and not supported by even plausible 
evidence. The use of the term “ mesenchyme” for those 
cell-elements of the mesoblast layer which le below the 
! layers immediately bounding the coelom, and which give 
rise to connective-tissue and to blood, is, ın our opinion, 
inadvisable. The distinctness which is implied ın the use 
of this term is not, ıt seems to us, in accordance with the 
facts of embryology, and we think that embryological 
appearances may be more correctly stated without intro- 
ducing the conception of a distinct “mesenchyme,” and 
without postulating a “pseudoca:l” in certain Inver- 
tebrata, and by adhering to what we may call the 
“uniformitarian ” system, which seeks to explain “ pseu 

docœl” and “mesenchyme” as a special modification of 
the normal “ccelom’’ and “ mesoblast” respectively— 
these modifications arising independently under given 
mechanical conditions in various developmental histories. 
At the same time; it must be admitted that the attempt 
to assign a special importance and genetic persistence to 
“ mesenchyme ” on the part of the brothers Hertwig has 
led them to bring many important embryological facts 
into clear view. The speculations of His as to parablast 
and archiblast are finally rejected, and a comparatively 
harmless, though, it would seem, superfluous, theory 
replaces it. 

In the chapter on the primitive segmentation of the 
body, we come to closer quarters with the ultmate aim of 
the treatise, viz. the human embryo; and this is followed 
by chapters on the “ Formation of the External Form,” 
and on the “ Egg-membranes of Birds and Reptiles,” and 
on the “ Egg-membranes of Mammals.” These are well 
| illustrated by some of the best amongst already familar 
woodcuts (from Balfour, Kolliker, and Turner), and by a 
coloured plate. At length, in the last chapter of the first 
portion of his work, Prof. Hertwig brings us to the human 
interest which has been the motive of all the previous 
exposition. Here are discussed the “ Human Egg-mem- 
| branes.” The medical student is at last rewarded for his 
| patience in wading thiough the chapters of a scientific 

treatise, and has the embryo of Allen Thomson, of Coste, 
and of Krause made clear to him. An excellent account 
| of the structure of the human placenta, accompanied by 
many woodcuts and by a coloured plate, is given. 

Then follows the second “ Abtheilung,” with its 
necessarily uninteresting and disjointed account of the 
development of organs. Whilst recognizing the value, 

and, in many features, the originality, of this part of the 








work, we must insist that even so accomplished a writer 
as Prof. Oscar Hertwig could only do justice to this sub- 
ject by treating it as part of a comprehensive work on 
the morphology of Vertebrata, and this the space at his 
command has not allowed hun to attempt. The student 
will, however, find clear expositions and the latest in- 
formation on the development of the organs of Verte- 
brata, with a special reference to the higher Mammaha 
or man. Asan example of the thoroughness with which 
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Prof Hertwig has availed himself of the latest inquiries, 


frontiers of the science. This is the more to be deplored 


we may call attention to two figures of the pineal eye of | just now, when a premium is placed at Cambridge upon 


Chameleon and Hatteria, copied from Prof. Baldwin 
Spencers memoir in the Quart. Fourn, Micr. Set. of 
last year. Full justice is done by Prof. Hertwig to 


Mr. Spencers researches and their significance. We can ` 


cordially recommend this text-book of embryology as 
presenting a decided advance in scope upon the current 
German treatises on human embryology, one of its merits 
being that it embodies, among other good things, the 
teachings and many of the drawings of our “ unvergess- 
licher ” Balfour. ERL 


A TREATISE ON ALGEBRA. 
A Treatise on Algebra. By C. Smith. (London: Mac- 

millan, 1888.) 

HIS, the latest text-book on elementary algebra, is 
intended for the higher classes of schools and for 
the junior students in the Universities. The title of the 
book “A Treatise on Algebra,” together with the fact that 
in the preface the book ıs affirmed to be complete in 
itself, 1s likely to convey the umpression that the work 1s 
more extensive and ambitious in its scope and design than 
is really the case. In regard to the matter treated of, ıt 
covers much the same ground as Todhunter’s “ Algebra,” 
which it greatly resembles; it differs from it chiefly in a 
different arrangement of the parts of the subject, and in 
the introduction of elementary notions of “elimination” 
and “ determinants.” 

As regards rearrangement of the subject-matter, there 
is one very gratifying novelty: before making any use of 
infinite series, the author introduces a chapter in which he 
discusses some of the tests of the convergency of such 
series. There is no doubt of the soundness of this course, 
and for this single reason many teachers would be inclined 
to prefer this book to others of the same nature. 

The principal feature of modern elementary algebraical 
text-books seems to be that they are written without any 
reference to the light shed upon the relative importance of 
different parts of the subject by the progress of algebraical 
research. A comprehensive survey of the existing know- 


ledge of the science should induce an author to lead | 


the schoolmaster, and not to follow him. It is not too 
much to expect that a book like the one under notice 
should bear some traces of what is taking place in 
the development of the science to which it seeks to 
introduce a student. It is perfectly true that certain 
fundamental notions must necessarily be presented in 
much the same detail relatively in every book, independ- 
ently of the date of production; but beyond this an author 
may easily be too conservative in his ideas to be able to 
compile a work which shall be of the greatest advantage 
toa student who intends subsequently to continue his 
reading at a University or elsewhere. Even from the 
narrow point of view of an examination it would be advis- 
able to give some small indications of the directions in 
which explorations have been recently taking place, for it 
is well known that problem papers at the Universities 
and elsewhere frequently contain matter taken from 
researches quite recently published. The absence of 
modern ideas in a book gives a teacher but little oppor- 
tunity of pointing out to promising pupils the roads to the 








originality of thought in connection with examinations for 
Fellowships. 

As an instance of what is meant, it may be observed 
that the subject of “reversion of series” is omitted alto- 
gether, although it has of recent years come into great 
prominence. As a fact, for the last three years one of the 
chief points of interest in pure mathematics has been 
Sylvester’s theory of reciprocarfts, which are simply 
reversion invariants ; that is to say, those functions of the 
coefficients of a convergent series which remain unaltered 
after the process of reversion has been carried out. One 
has a right to expect, for this reason, that a “ Treatise on 
Algebra” published at the present time should make some 
allusion to the existence of such a process; in the older 
text-books, such as Young’s “Course of Mathematics,” 
and the “Algebra” published in Chambers’ series, the 
subject received a special heading, whilst in more recent 
works it appears merely as an example. The present 
time is not happily chosen for its complete banishment. 

“Scales of notation” give place here to “systems of 
numeration”; this is in accordance with the German 
“Zahlensysteme,” and seems to be a more suitable 
nomenclature. 

The definitions throughout the book are very carefully 
given. One or two are open to criticism, as in the case of 
“cyclical order”; this 1s defined in reference to a 
“cyclical change of letters.” In modern mathematics 
this pracess is termed a “cyclical substitution of the 
letters,” and is one of the fundamental ideas of the ex- 
tensive “theory of substitutions.” There seems to be no 
good ground for shirking the word “ substitution,” which 
fulfils requirements of simplicity and suggestiveness, and 
is the word with which the student will afterwards become 
familiar. It seems a pity that in the chapter on per- 
mutations the opportunity is- not taken to introduce a 
few of the leading ideas of this theory. 

In defining “symmetrical expressions” the author 
states that an expression which remains unaltered by the 
“cyclical change” is a/so considered symmetrical ; the 
modern definition of a symmetrical function is that it is 
such that it remains unaltered when any substitution is 
impressed upon the letters. The expression (6~<¢) (c—a) 
(a—4), instanced by the author as being also called sym- 
metrical, is in reality a two-valued (sometimes called an 
alternating) function, falls under a different (the alternat- 
ing) “group of substitutions,” and is not properly called 
symmetrical. 

In the chapter on theory of numbers—a particularly 
clear one—the idea of congruences is happily introduced 
with Gauss’s notation. One would have liked to see also 
some of the notions of Sylvester’s “constructive theory 
of the partition of numbers,” as the ideas are very simple 
and useful, and moreover algebraically expressible most 
elegantly. The partition of numbers is rapidly becoming 
a most important part of the “theory of numbers,” a 
fact which must soon be recognized by authors of books 
of the same scope as this one. 

Other portions of the book which are well presented 
are “factors” (including many of the first notions of the 
“theory of equations”), “imaginary and complex 
quantities,” and “ binomial theorem.” | 
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One would like to see “ piles of shot” relegated to the 
examples, as in these days of rifled guns and elongated 
projectiles it seems ananachronism. The book is logical 
well printed, and illustrated by the best set of examples 
that can be found in any book of the same kind. 

P. A. MACMAHON. 





OUR BOOK SHELF. 


My Telescope. By a Quekett Club Man. 
Roper and Drowley, 1888.) 


THIS volume is described by its author as a simple 
introduction to the glories of the heavens, It 1s not 
designed as a guide to the use of a telescope, but 
simply to give such an account of its teachings as may 
interest non-astronomical readers. The main features of 
the various celestial bodies are described, but, for some 
reason or other, comets are not considered at all, Most 
of the descriptions are very meagre; thus, nebulz and 
star-clusters are disposed of in a page, and that not 
closely printed ; even the sun—* the ruler of our system ” 
~~is described in a little over three pages. The scantiness 
of the information given is the greatest fault of the book. 

In the little that the book does contain, many mistakes 
occur, Thus, the moon is stated to present a marbled or 
mottled appearance because her surface is unequally 
refractive (p. 62), and the velocity of light is twice put 
down as 184,000 miles per second (pp. 46 and 72.) 

The illustrations are moderate, and the book has a 
enerally neat appearance. The place it 1s to occupy 
in astronomical literature, however, is not very clear, as 
there are already many cheaper books in existence which 
contain the same information, and much ın addition. 


(London : 


Hand-book of Perspective. By Henry A. James, B.A. 
Cantab. (London: Chapman and Hall, 1888.) 


THis small book contains the ‘principles of perspective 
explained ın a plain and concise way. ‘The author seems 
to have taken great trouble to make his meaning as clear 
as possible, and has spared no pains in getting together 
a good collection of examples, which are all worked out 
and accompanied in each case by a diagiam. 

The examples themselves would form a useful and 

ractical course on the subject, since they are arranged 
In a progressive order, starting with the projection of a 
single point, and taking up in turn lines, surfaces, and 
sohds. 

Beginners will find this volume very serviceable to 
them, pictures as well as dia s being given to ilus- 
trate the various positions of planes, lines, &c. 





LETTERS TO THE EDITOR, 


[The Editor does not hold himself responsible for opinions 
expressed by his correspondents, Neither es e ataa 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
fi NATURE, No notice ıs taken of anonymous communi- 

cations. |] 


Coral Formations. 


In the last paragraph of my letter which appeared in your 
issue of the 15th inst. (p. 462), I remarked :—‘‘It is quite 
reasonable to suppose that the dead coral so dissolved in the 
formation of lagoons 1s carried out as material for fresh coral 
growths,” 

Mr, T. Mellard Reade, in a letter on the same subject, dated 
22nd inst. (p. 488), m cnticizing the results published by Mr. 
Ross’s letter of the 15th (p. 462), remarks:—~*‘ I believe that at no 
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place on the surface of the globe are such dead shells being sup- 
plied at a rate that would even balance this supposed rate of 
chemical destruction.” 

Can Mr. Reade give any observations or figures in support of 
his vew of the rate of accumulation of oceanic calcareous 


deposits ? 

ying aside all question as to arithmetical error, and without 
committing myself to the accuracy of Mr. Ross’s figures (or even 
insisting on my own), as to the amount of dead carbonate of 
lime dissolved ın any given time by sea-water in lagoon forma- 
mation, but taking it as a fact that it is soluble in a marked 
degree (as is proved by the experiments made by Mr. Ross and 
myself), and that coral reefs can only exist in regions under the 
influence of the great warm tropical ocean currents, then we 
may expect the waters of coral-bearing regions to contain a 
greater proportion of lime than is found elsewhere, thus forming 
the calcareous food for continuous extension of the coral forma- 
tions, 

Of course, a distinction must be drawn between the so-called 
dead and living coral, in thus far that the latter is protected from 
the solvent action of the sea-water by its vitality, while the 
former, as referred to 1n my last letter, 1s peculiarly susceptible to 
this influence. ROBERT IRVINE. 


Royston, Edinburgh, March 26, 





Professor Rosenbusch’s Work on Petrology. 


READERS of NATURE interested in the study of petrology will 
be grateful to Dr. Hatch for his lucid review of Rosenbusch’s 
great work, and those who are not able to profit directly by the 
German original will be glad of the résumé given of the latest 
classification of the massive rocks according to the views of the 
greatest living authority on the subject. 

A translation of Rosenbusch's book into English is much to be 
desired. Rich as we are in fragmentary literature on the 
subject, a leading text-book is still wanting. Dr. Hatch would 
deserve well of his fellow petrologists 1f he would give them a 
translation of the work he reviews so well. There might be 
room for some cutting down in dimensions, especially ın the 
treatment of the ‘‘neo-volcanic” rocks, Rosenbusch himself 1s 
conscious that this part of the work is, perhaps, a little over- 
loaded with detail, as he says that with a new structure ‘‘ the 
scaffolding is not removed before the house is finished,” and 
poe a competent translator might consider that a little less 
scaffolding would still be sufficient. 

There will no doubt be more or less difference of opinion 
among authorities as to the correctness of the views which have 
governed Rosenbusch in his system of rock-classification, es- 
pecially on one or two points. But none will deny that this 
classification, with the immense research and study accompanying 
and supporting it, fully given to the student in this latest work, 
are a splendid achievement. 

Dr. Hatch does well, especiall 
workers in petrology, to insist on the purely arbitrary nature of 
any system of classification, so far as the separate ‘‘rock-types ” 
are concerned ; such types passing more or less gradually into 
others, on either side of them, in all cases, Rosenbusch him- 
self points this out, but a further emphasis of the warning was 
well in place. 

In working with a large text-book like the one ın question, 
with its minute treatment of small details, the student is apt 
to neglect this consideration of the e of one rock into 
another, or at any rate to devote too little attention to it, 
Nothing, however, could be a greater safeguard to him in this 
respect than to make for himself a tabular arrangement of Rosen- 
busch’s system, so that the eye can follow in a moment the 
relationships of the different rock-types to each other. I think 
it is a pity that such a map, as it were, does not accompany the 
book. ‘The attentive study of ıt would not only much assist the 
worker in his detailed use of the book, but would also greatly 
aid the beginner to “keep his head level” and steer clear of the 
sad pitfall of going in too much for “‘ pigeon-holes.” 

Perhaps an outline table of this sort, which I inclose, may be 
of a little use to some of your readers, if only to give a compact 
view of Rosenbusch’s classification and of how he connects the 
main rock-types in senes through the four divisions of plutonic 
rocks, dyke-rocks, palæo-volcanic rocks, and neo-volcanic 


in the interest of younger 


rock, 
An amplified table on the same model, with the various 
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leading sub- unde: each main type, is what I have tried to “The Mechanics of Machinery.” 
indicate. Such a table makes clear at once not only the 


assage of, say, syenites into trashytes, diorites into andesites, 
aut a ie that of trachytes into andesites, andesites into basalts, 
C, &e. 
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A student who has attempted, with plenty of good sections to 
work on, to draw a definite line between trachytes and ande- 
sites, or augite-andesites and basalts, will probably not easily 
again fall into the error of believing in hard-and-fast types ! 

Dr. Hatch has at once indicated two main pots which will 
strike petiologists as open to criticism in Rosenbusch’s system: 
the ‘‘dyke rocks,” and the subdivision of the effusive rocks into 
‘¢paleeo-volcanic” and ‘‘neo-volcanic.” Waith regard to the 
former it deserves to be pointed out that it has not been found 
possible to classify any repiecentatives of the diabases and 
gabbros under the head of dyke rocks at all; and one feels that 
very considerable force has been used, in some other cases, in 
order to get the rocks under this division into their proper 
‘* pigeon-holes.”” 

Something of the same sort of strain and artificiality is felt in 
some cases with 1egard to the two divisions of the eflusive 1ocks, 
and here again it is, perhaps, the equivalents of the diabases 
and gabbios which most strongly exemplify this feeling—vwz. 
the augite-porphyiites and melaphyres, and the basalts, 

Many passages, in several paits of the book, show how fully 
conscious Rosenbusch is of the weak places there are in his 
system, as there must always be weak places in every system in 
a young and rapidly growing science like microscopic petrology. 
One does not know which most to admue—the wonderfully wide 
research and knowledge, and the skill and painstaking care and 
labour, with which the system of classification has been evolved 
out of the great amount of material to hand, or the great modesty 
with which it is presented to us. 

Tt will be a thousand pities if a translation of the book does 
not before very long find its way into the hands of all English- 
speaking petiologists, A. B. 

Manchester, March rg. 





ANY eirors—or what seem such—in a work of so high 
character and repute as Prof. Kennedy’s ‘‘ Mechanics of 
Machinery ” may be conveniently noticed in NATURE; and 
therefore no futher reason need be offered for the following 
remarks, 

(1) “If, then, a body is moving with a linear velocity of 
v feet per second about a centre (permanent or virtual) at 


radius r feet, itis undeigoing a radial acceleration of 2 foot- 
r 


seconds per second, and the centrifggal force corresponding to 
this acceleration will be = pounds per unit of mass... .” 


. 228) 

(p Surely there is some confusion here between the virtual or 
instantaneous radius, and the radius of curvature; for it is of 
course the latter which indicates the radial acceleration. 

It has always seemed to me that the common expression that 
a body is turning ‘‘about,” or, as Prof. Kennedy sometimes puts 
it, ‘‘round,” its virtual centre is very apt to mislead, All that 
we are entitled to say 1s that at any given instant one point is at 
rest; and that all other points are moving in directions at right 
angles to the lines jomning them with that point, and with 
velocities proportional to those lines. This being true also in 
the simple case of motion in a cucle we are apt to use the same 
language to express it, with the mevitable suggestion of the 
curvature being m correspondence. It need not be said that the 
curvature may be zero (as when a circle rolls inside one of twice 
its diameter) ; or that ıt may be away from the centre (as when 
the forme: circle is more than twice the diameter of the second). 
The beginner would find it hud to realize the latter case when 
he has been taught to speak of the body “turning round” its 
virtual centre. I do not know that any better desciiption can 
be adopted, but it ought to be introduced with emphatic cautions 
that ıt ıs merelya convenient device of description. In any case 
it seems to me that the old term ‘‘instantaneous centre” is more 
likely to keep the tiuth before us than the ‘‘vntual centre” 
preferred by Prof. Kennedy. 

(2) In a seres of interesting discussions about train resistance, 
the following passage occurs: ‘‘ The biake resistance is 1200 
pounds, but it has to be overcome through a distance w times as 
gieat as that moved through by the train asa whole... . 3” 
this brake resistance having been described above as ‘the 
frictional resistance at the periphery of each wheel.” 

I cannot follow this. Surely if the circumference of the 
wheel be « feet, by the time the train ‘‘as a whole” has run 
over a ratl-length of x feet, the brake has slid over a wheel- 
circumference of « feet also.1 

This need haidly have been noticed, but that the examples 
seem always very carefully chosen, not as fancy problems, but as 
being in accoidance with practical experience, Either, there- 
fore, the common impuessions as to the time and distance re- 
quisite for stopping must be wide of the mark, or the value 
assumed, in this and a number of other examples, for the brake 
resistance, must be about three times too small, 

(3) “IF, for instance, the brakes had not acted promptly, and 
had been put very hard on at the end, the velocity and accelera- 
tion curves might have been as dotted, when the maximum 
acceleration occurs almost at the end, a state of affairs very 
uncomfortable for the passengers ” (p. 205).7 

Is this so certain? I mean, is there any reason to suppose 
that a sudden change of acceleration, not of velocety—for of this 
there 1s no question with any conceivable brake system—would 
be felt as disagreeable? 

The question must, one would think, have often feats 
itself to speculative and scientific engineers ; but as I do not re- 
member to have seen it discussed one would like to get their 
opinion on the point. The way it strikes me is this, We cannot 

nractically suppose the acceleration purt on instantaneously, for the 
bake needs time to work; but we can get as near as Nature 
allows to the instantaneous when it is zaken off That is, if the 
brakes are left on to the end, the velocity continues to diminish 


* In the Errata we are told to omit this passage ; but as the premises and 
the conclusion, between which ıt formed the necessary connection, are left 
unaltered, the need for it 1s as great as before, How else, but by such an 
inference, can the conclusion be reached ? , 

a The curve of velocity here ıs a parabola, or nearly so, representing (on a 
eens scale) a nearly constant “‘ acceleration,” with a constantly decreasing 
velocity. 
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down to zero, and at the instant the train comes to rest the 
constant (negative) acceleration abruptly ceases. 


of years, great peoples who had made no shght advance 
in civilization, have passed away without leaving any 


How would this show itself ın our feelings? If I were sitting | chronicle equal even to those which were extant concern- 


with my back to the engine, leaning against the wall of the 
carriage, I should feel a slight mutual pressure between my back 
andthe wall. This would remain constant to the end, and then 
abruptly cease. It would be but slight (fo. any possible brake 
acceleration must be but a small percentage of that of gravit } 
in comparison with that which we feel when we lie down. Wouk 
its abrupt termindtion—there being by supposition no sudden 
change of velocity—be really unpleasant? 

To take a fanciful example. If, as I sit in my chair, gravity 
were suddenly annihilatéd (for me): I should note the cessation 
of pressure, and, ın so far as my body is elasuc, there would be 
some change of conformation. The pressure in the blood-vessels 
would also be changed, &c, But, dealing with even such a large 
acceleration as this, would the instantaneous change be at all 
comparable with that ofa sudden trifling change of velocity ? 

Anyone who has been in a lift at the moment the cord 
broke might be able to tell us what all this feels lke: but he 
must be careful to distinguish between the sensations due to 
the first moment of his passage fiom those due to the last. 

Caius College, Cambridge. J. VENN. 





The Definition of Force and Newton’s Third Law. 


PERHAPS your correspondents now engaged in discussing the 
value of dynamic terms could extend the range of their con- 
troversy a little, and deal with a subject of great importance 
which uo text-books touch. 

It seems to me that the definition of force as that which causes 
or alters motion 1s not reconcilable with Newton’s law which 
asserts that every force is always opposed by an equal and 
opposite force. 

Jow can a force opposed by an equal and opposite force per- 
form work, or affect the motion of anything? We have heie 
either a fallacy or an indefiniteness, and the matter is worth 
clearing up because it incessantly worries students who think. 

March 23. Nexo, 





Green Colouring-matter of Decaying Wood. 


ANYONE who lives in a fairly wooded part of the country 
must be familiar with the fact that at ce:tain stages of decay 
fallen branches of trees are often to be observed among the dry 
forest-litter coloured more or less through their tissue with 
various shades of green. After an examination of thin sections 
with the microscope, I am unable to trace this to any sapro- 
phytic organism. Chemical analysis, on the othe: hand, reveals 
the presence of sron as the base of the green colouring-matter 
{using fairly strong nitric acid as a solvent), which —so far as the 
evidence at present goes—seems to he some organic salt of non, 
the organic acid being probably furnished by the slow decomposi- 
tion of the woody tissue. In the hope that some further light may 
be thrown on the ongin of the green-colowing matter of many 
Teitiary green earths, [ would ask the favour of being allowed to 
solicit references to any foreign literature of the subject with 
which any of the numerous readers of NATURE may be acquainted, 


A. IRVING, 
Wellington College, Berks, March 17. 


THE AHITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES} 


I, 


OF late much has been said concerning the Hittites, 

and, as might be expected in relation to such a 
subject, there have been fanciful hypotheses and wild 
vagaries, repugnant alike to the scientific method and the 
scientific spint. But most persons, one would suppose, 
who have given serious attention to the subject, must have 
become convinced that there is a great vacancy in that 
map of the past which ancient history presents. Mighty 
kings, dynasties enduring, it may be, Dos thousands 


_ 4 Based on Lectures delivered by Mr Thomas Tyler at the British Museum 
in January 1888, 
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ing Egypt and Assyria before the decipherment of the 
hieroglyphics and the cuneiform characters. The recent 
change in public opinion concerning the Hittites is not 
due merely to the discovery of monuments and inscrip- 
tions in various parts of Asia Minor: a large proportion 
of these had been known to exist for a considerable time, 
some for a very long time. It must be referred rather to 
the recognition of an identity or similarity of character in 
these monuments and insctiptions. And thus has arisen 
the idea of an empire stretching from the Euphrates to the 
Ægean Sea. It 1s, however, doubtful whether— if we use 
the word “ empire” in such a sense as we employ it when 
we speak, for example, of the Empire of Russia or the 
Empire of China--there is any ground for believing that a 
Hittite Empire ever existed. Moot likely there were in 
Asia Minor many States, or even single cities, which were 
usually to a great extent independent, and the peoples of 
which were not, perhaps, altogether homogencous 1n race, 
but which, under pressure of the necessities of war, 
formed a federation. This view accords with the passages 
in the First and Second Books of Kings which speak of 
the “kings of the Hittites” (2 Kings, vu. 6) and of “all 
the kings of the Hitutes ” for whom Solomon’s merchants 
brought up out of Egypt chariots and horses (1 Kings, x. 
28,29). The testimony of these passages in relation to 
the greatness of the Llittite peoples has been till recently 
but little regarded. 

That the Hittites thus spoken of in the Old Testament 
are to be identified with the Khita of the Egyptian monu- 
ments, and with the peoples of the land of Khatti in the 
Assyrian records, 1s coming out more and more clearly ; 
and as an especial hnk joing together the peoples thus 
designated by the Egyptians and Assyrians may be 
mentioned the city of Carchemish. Holding the Upper 
Euphrates, the Hittites stood between the Egyptians and 
the powerful and warlike peoples of Mesopotamia, Ona 
superficial view this may seem not to be the direct route 
from Egypt to Mesopotamia ; but to lead an army by the 
apparently more direct way across the Syrian desert 
would have been difficult or wholly impracticable. More- 
over, it would not have been easy for an army to make 
the passage of the Euphrates towards the mouth of the 
river. But by the upper course of the Euphrates, at or 
near the site of Jerablis, the river could be crossed with 
compaiative ease. On the site of Jerablis (from which 
the British Museum obtained a few years ago most of the 
Hittite monuments now in the collection) stood in all 
probability the renowned city of Carchemish, This 
identification, attributed to Mr, Skene, was accepted by 
the late Mr. George Smith, who visited the place shortly 
before his death. It was this city of Carchemish (not to 
go back further in Assyrian or Babylonian history) of 
which Tiglath-Pileser, about 1100 years before Christ, 
says, “ The city of Kargamis, belonging to the country of 
the Khatti, I smote in one day. Their fighting-men I 
slew, their movables, their wealth, and their valuables I 
carried off?” He records further that he pursued the 
portion of the Hittite army which fled; that he crossed 
the Euphrates in boats covered with bitumenized skins ; 
and that he returned triumphantly to his city of Ashur. 
The conflict between the Hittites and Assyrians was, 
however, destined still to continue for 400 years, dunng 
which time, though repeatedly sustaining defeat, the 
Hittites made again and again a determined resistance. 
It was the fortune of Sargon to end the confiict by the 
capture, in 717 B.C., of Carchemish and its king, Pisins. 

reyious Egyptian monarchs had engaged in conflict 
with the Hittites with more or less conspicuous success ; 
but it was the renowned son of Seti, the great Rameses 
IL, about 1330 B.C., whose war with the Khita, and the 
great battle fought with them at Kadesh, appear to have 
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been regarded as the most honourable and glorious: 
This, at any rate, would seem likely, from the care mani- 
fested in transmitting to posterity a record of these 
achievements, The Egyptian laureate, Pentaur, no doubt 
with a measure of poetical licence suited to his office, 
described how the Hittite commander, Khita-sar, sum- 
moned to the war all the peoples from the uttermost ends 
of the seas, countless in number, covering mountains and 
valleys hke grasshoppers ; and among this multitude were 
the people of Carchemish. In order that the “sinews of 
war” might not be deficient, Khita-sar “had not left 
silver nor gold with his people; he had taken away all 
their goods and possessions to give to the people who 
accompanied him.” ‘The details of the conflict show a 
high degree of military organization on the part of the 
Hittites ; and this 1s in accordance with the position that 
they had long attained a considerable measure of civiliza- 
tion, According to the Egyptian records, however, they 
were defeated, and a great part of their army slain, some 
perishing in the waters of the Orontes, on the banks of 
which river the battle was fought. It seems sufficiently 
clear, however, that the Hittites, and “the miserable king 
of the hostile Khita,” as Pentaur calls him, had proved 
themselves no contemptible foes, and that, defeated 
though they may have been, their power was very far 
from being entirely broken. 
the treaty of offensive and defensive alliance which was 
subsequently ratified between Kameses and the Khita. 
There was to be continual peace and brotherhood; no 
hostility was ever to arise. Rameses, moreover, eventually 
married the daughter of the Hittite chief, and made her 
his queen. 

The great sculpture and painting on the walls of the 
temple at Abu-Simbel, far up the Nile, which represents 
the war of Rameses with the Khita, and the battle of 
Kadesh, gives in a point of detail an interesting piece of 
evidence tending towards the conclusion that the Khita 
are to be identified with those who sculptured the monu- 
ments now known as Hittite. There are depicted on two 
at least of the monuments in the British Museum, which 
were obtained from excavations at Jerablfis or Carchemish, 
heads of kings or other persons in authority bearing the 
appendage known as the “ pig-taiL” We are accustomed 
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Fig. A.—x. “Pig-tail” from Jerablûâs monument in the British Museum 
a: one head at Eyuk. 3. Head of Khita warrior at Abu-Simbel (after 


its 


to associate the “ pig-tail” especially with the Chinese, 
though they derived this mode of head-dress from the 
Manchu Tartars at a comparatively recent period. And, 
primd facie, one is not unnaturally inclined to regard the 
pig-tail on the Jerablfis monuments as having a connec- 
tion more or less identical—that is to say, a connection 
with the Manchu Tartars or with some cognate people, 
The sculptors of the Jerablds monuments seem to have 
done their best to show that the pig-tail ıs a veritable 
lock of hair, and not a mere appendage of the tall conical 
cap. On what has been called the doorway inscription in 
the British Museum, to show that hair 1s intended, the 
“pig-tail” is ribbed or marked across; and there is a 
similar transverse marking of the hair of kings and other 
persons on the Assyrian monuments. Turning to the 
great painting at Abu-Simbel, already alluded to, we find 
that a certain proportion of the Khita warriors are re- 
presented as wearing the pig-tail, though this is not the 
case even with all the kings and princes. A prince, for 
example, who has fallen into the water of the Orontes, is 
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destitute of this ornament. And even the great Khita- 
sar, the commander of the Khita, though he had the 
conical cap, does not seem to have worn the pig-taul. 

The indications are clear that the pig-tailed heads on 
the Jerablis monuments represent, in accordance with 
what has been already said, kings or persons of superior 
dignity. Other heads with ordinary long hair may be taken 
fo be hose of persons of inferior rank—subjects or servants. 
And, in the Abu-Simbel painting, the pig-tailed riders 
in the chariots are evidently the supenors of the persons 
beside them wearing long hair. Generally the soldiers 
with long hair act as shield-bearers or charioteers, while 
it is the chief warrior who wears the pig-tail. 

On two, also, of the bas-reliefs at Eyuk, a place in 
Asia Minor not far from the River Halys, the wearing of 
the pig-tail is clearly represented, though the superiority 
or predominance of the wearers is not equally apparent. 
On one bas-relief there are six figures, apparently in 
marching order, all of which probably bore originally the 
pig-tail, though the monument is now much decayed. It 
is not, however, very difficult to make outa remarkable 
Mongolian type of countenance. This is especially to be 
seen in the figure of a man ascending steps or a ladder, 
as eee by Perrot and Guillaume (‘ Exploration 
logique de la Galatie,” plate 62). 

Having regard, however, to the monuments from 
Jerablfis in the Museum, and to the Egyptian painting at 
Abu-Simbel, the inference seems pretty clear that the 
wearers of the pig-tail had gained the predominance in 
some of the Hittite cities, and that they were of a stock 
different from that of the general population in those 

articular cities. With the evidence which we at present 

ave, it would be hazardous to say that this was the case 
in all the Hittite cities. Indeed some facts already 
alluded to render such a general conclusion extremely 
improbable. 

The general Hittite population was most likely in great 
part, or principally, Semitic! It is in accordance with 
this view that their great deity was Set or Sutech—a 
name repeated ten times, in connection with different 
cities, in the catalogue of the gods of the land of Khita, 
in the treaty with Rameses—and the treaty makes men- 
tion also of Astartha, or Ashtoreth, as “of the land of 
Khita”; and here, again, we have unquestionably a 
Semitic deity. Moreover, of the worship of Ashtoreth 
there 1s other important evidence on the Hittite monu- 
ments, There are, besides, names of Hittite cities which 
are unmistakably Semitic; as Carchemish, which can 
scarcely be explained otherwise than as meaning “the 
fortress of Chemosh.” Then there is Pitru, or Pethor, as 
well as Hamath and Kadesh. Looking at these names 
alone, there would be a strong @ prior: probability that 
the speech of the inhabitants of these cities was Semitic. 
No doubt there are many names of Hittite persons and 
places, mentioned in the Egyptian and Assyrian records, 
with respect to which we must adopt the opinion of 
Brugsch that they are at least not purely Semitic? The 
designation of the leader of the Khita or Hittites, Khita- 
sar, has, it is true, the word sar, which 1s Semitic for 
“prince,” but the Semitic order is reversed. In a purely 
Semitic formation we should not expect to find “ Khita- 
prinos or “of-the-Khita prince”; the order would pro- 

ably be the same as ours, “ Prince of the Khita.” The 
presence of those wearers of the pig-tail suggests an ex- 
planation of the order of the words in Khita-sar, and of 
*M. Perrot obverves’—‘' Or les nag reer qu’Hérodote appelle 
Leuco-Synens ou Synens blanc», étaient de race stmitique; c'est un fait 


attesté tout A la fois par les historiens et par le témoignage des médailles, 
ut nous montrent encore un idiome sémitique au-dela de l'Halys, de 
‘arse à Sinope, dans la cours même du quatnéme siècle avant notre ère” 
Perrot et Guillaume, of crt, vol L p. 338) Mr Pinches, of the British 
{uveum, tells me that several Cappad.cian tablets in the cuneiform character 
have been discovered, Six of these are in the Museum, ond one at least is 
in pari Seminte. Theothers, together with one in the Bibliothèque Nationale, 
at Paris, have, with one exception, hitherto resisted the attempts at decspher- 
ment which have been made. 

+ “ History of Egypt,” English translation, vol u. p. 5. 
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various other forms, as the Hittite names Pais and Pisiris, 
and of names ending with the termination -deg, as Sathekh- 
beg, or Suki-beki. The wearing of the pig-tail agrees with 
the reversal of the order in Khita-sar, since, in accord- 
ance with the Mongolian idiom, the order would be 
reversed ; and, having r d to such names as Genghis, 
Usbeg, &c., there is no difficulty in accounting for the 
ending in Pisiris and Sathekh-beg. 

We may come, then, rationally to the conclusion that ' 
men of a race cognate with the Mongols gamed the | 
supremacy in some of the Hittite cities ; that this ascend- | 
ancy had its influence on some proper names, and perhaps 
on other words, but did not change the language of the 
entire population. If this had been previously Semitic, . 
it remained such. The wearers of the pig-tatl did not | 
require their subjects to arrange their hair in the same 
fashion ; and, similarly, they did not attempt to change 
their language. If they had made the attempt, it would . 
in all probability have been abortive. i 

Allusion has been made to the rock-sculptures found at 
various places through the length and breadth of Asia 
Minor. Among these, pre-eminence must certainly be 
assigned to the very remarkable bas-reliefs at Boghaz- 

J 
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Keui, in Cappadocia, a place not far distant from Eyuk, 
already mentioned, and also near the Halys. Here, 
where there was, rio doubt, originally a chasm or rift in 
the rocks, closed at one end, the surface of the rocks 
seems to have been prepared, and a sort of gallery 
formed. On the two sides of this gallery some sixty or 
seventy figures have been executed, forming what may 
be regarded as two processions, which meet on a grand 
tableau, engraved on the rock at the closed end, in the 
persons of a male and female figure of much greater 
height than the rest. Each of these figures seems to be 
presenting to the other a sort of flower or plant, an 
arrangement simular to what is to be seen on a seal very 
lately discovered at Tarsus. The male figure, in the 
Boghaz-Keu bas-relief, stands on the bended heads of 
two persons clad in long robes, who in all probability are 
priests. Each of these figures wears, like that above, a 
pointed cap, and the curious triangular ornamentation of 
the skirts of their dresses is very noticeable. The 
principal male figure hasın his hand a sceptre terminating 
in a ball, and beside him is an animal, said to be a bull, 
also wearing a pointed cap. If the animal is really a 
bull, it was probably introduced partly to show by con- 





Fic. B —Central bas-relief at Boghaz-Keun 


trast the relatively gigantic size of the male figure ' 
standing beside it. Behind the principal figure is a long | 
procession of some forty other figures, nearly all of which | 
are evidently male, and among them are two winged | 
deities, one of these being apparently the same god that | 
is, or was recently, to be seen on a bas-relief at Jerabltts. | 
Twelve figures in the extreme rear are ın the act of , 
running. They have conical caps, but differ from the , 
sceptre-bearing kings, if we may so call them, at the l 
front, ın the grand tableau These hindmost figures we , 
may take to be common soldiers. It is, however, a pro- ' 
cession of female figures to the right of a spectator in the | 
rock-gallery to which the principal interest belongs. ' 
Each of these, from the more gigantic female figure in ' 
the grand tableau to the twentieth in the rear, has on ' 
her head a tall cap or crown. This is the so-called : 
“mural crown.” In its origin this mural crown probably | 
represented the wall of a city; and the figure bearing it , 
was most hkely originally the personification of a city. 
If, however, this was its origin, it must have become in 
time diverted from its orginal use; and, having regard 
to the male proceesion; it cannot be regarded as Lkely 
that each of the female figures represents a distinct 
city. Each of these figures has what has been called a 


édéton or stick. But it is very noticeable that this so-called 
6dfon 1s ın most, probably in all, cases distinctly curved ; 
a fact which—so it seems to me—probably denotes that 
it is an unstrung bow. If this is the case, we shall then 
have a procession of female warriors. Their attire in 
other respects would be consistent with the idea of their 
being priestesses, and, if so, the combination of warrior 
and priestess would precisely accord with one well-known 
view of the Amazons. It is remarkable, too, that the 

lace where these sculptures are found is not very far 
rom the locality by the River Thermodon and the Black 
Sea, which the Greeks assigned as the head-quarters of 
the Amazons. What, then,is the general view to be taken 
of this remarkable bas-relief? Some have thought that 
the whole idea is religious, and that at least the two 
figures meeting in front of the two processions are deities. 
But how is it, then, that these figures are without wings, 
seeing that there are winged deities in the male procession ? 
Their mere greatness of size would not show that they 
are other than persons of kingly and queenly rank. I 
should not think, however, that the artists who executed 
this sculpture were commemorating any contemporary 
event. Probably they were concerned with some notable 
event in the past, when a king and queen met to ratify an 
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alliance, or for some other purpose. If the Amazons are, 
as 18 commonly thought, merely legendary persons, having 
no real existence, this sculpture at Boghaz-Keu: may yet 
be looked upon with probability as tending to show that, 
in what may be called their own country, the story of these 
female warriors was believed. On the whole, it seems 
likely, in view of the evidence of this bas-relief, that the 
story rests on a substantial basis of truth. There is also, 
I may add, in the Hamath inscriptions, what looks very 
much indeed like the indication of female warriors armed 
with club and sword.? 
_ Before passing from this Boghaz-Keui sculpture (other 
interesting bas-reliefs which are there I cannot now 
discuss), Í must refer to the fact that in several instances 
curious symbols are held in the hands of several of the 
ersonages in the processions, or are placed near them. 
he floral or vegetable symbols held in the hands of the 
principal personages are surmounted by a remarkable 
oval figure. This oval object Prof. Sayce regards as a 
symbol of deity; and the vegetable or other figure 
beneath he takes for the name of a god. That the name 
of a god could be indicated by characters such as these 
seems to me a thing not easily credible ; and the inscrip- 
tions give very strong reasons for regarding the oval 
object as a symbol denoting, not deity, but a city.? The 
more probable view seems to be that these figures sur- 
mounted by the oval object are the distinctive standards 


JID 





ae. 


B 
I 2 


bol of “city” at Boghaz-Keu: a Mandrake 


Fic C.—z. Standard, with 
Grecque”) from manusenpt of Dioscor.des. 


after Visconti (“‘ Iconograp! 


of cities. Unfortunately in the places where these stand- 
ards occur the sculptures have suffered much from the 
effects of weather and of time; and the question has 
been complicated by the differences in the representations 
iven by M. Texier and by MM. Perrot and Guillaume. 
Tbe representations of the latter, based to a great 
extent on photographs, are no doubt by far the more 
accurate. M. Perrot seems to have thought that all 
these symbols are related to the mandiagora or man- 
drake, a view which I venture to think very improbable. 
The oval symbol, with its curious marking, is certainly 
not the fruit of the mandrake, which is round and pendent, 
not oval and erect. But there is one place in the d 
tableau where, I should say, the mandrake is clearly 
intended.® One of these is the symbol borne by the male 
Apne immediately behind what I may call the queen. 
This figure bears in his hand,as a standard, the man- 
drake root with the ends turned up into feet. The 
ancients not only attributed aphrodisiacal and fecundating 
properties to the mandrake-root, but they also considered 
that it resembled the body ofa man. Pythagoras is said 
to have spoken of the mandrake as “of human shape.” 
And the difficulty about the feet was easily got over by a 





1 Under an indication of sex scarcely to be mistaken, is an arm witha 
hand grasping a. club and a sword or dagger. 

aq was, I beheve, the view of Prof Sayce, before he recognized the 
Hittite character of the Boghaz-Keui sculptures. 

3 There 1s evidence also equally clear on the other bas-reliefs at Boghaz- 
Keui which I do not here discuss. 


little manipulation.1 There may possibly be some con- 
nection between this single male figure with the mandrake 
standard behind the queen, and what was said by the 
Greeks as to the relations of the Amazons with the males 
of a certain city separated from them by a mountain. I 
should add that the male figure immediately behind the 
king has the pole of the standard and the oval above, 
but the intervening figure is gone. It is probably still the 
standard-pole with the last figure to the reader’s left in the 
central tableau. And possibly, too, at Karabel, the Hittite 
characters are to be understood as depicted on a standard. 


(To be continued.) 





TIMBER, AND SOME OF ITS DISEASES? 
VI. 


F we turn our attention for a moment to the illustra- 
tions in the first article, it will be remembered that 
our typical log of timber was clothed in a sort of jacket 
termed the cortex, the outer parts of which constitute 
what is generally known as the bark. This cortical 
covering is separated from the wood proper by the cam- 
bium, and I pointed out (p. 184) that the cells produced * 
by divisions on the outside of the cambium cylinder are 
employed to add to the cortex. 

Now this cortical jacket is a very complicated structure, 
since it not only consists of numerous elements, differing 
in different trees, but it also undergoes some very curious 
changes as the plant grows up into a tree. It is beyond 
the purpose of these articles to enter in detail into these 
anatomical matters, however; and I must refer the reader 
to special text-books for them, simply contenting myself 
here with general truths which will serve to render clearer 
certain statements which are to follow. 

lt is possible to make two generalizations, which apply 
not only to the illustration (Fig. 20) here selected, but also 
to most of our timber-trees, In the first place, the cortical 
jacket, taken as a whole, consists not of rigid ligmfied 
elements such as the tracheids and fibres of the wood, 
but of thin-walled, soft, elastic elements of various kinds, 
which are easily compressed or displaced, and for the 
most part easily killed or injured—lI say for the most part 
easily injured, because, as we shall see immediately, a 
reservation must be made in favour of the outermost 
tissue, or cork and bark proper, which is by no means so 
easily destroyed, and acts as a protection to the rest. 

The second generalization is, that since the cambium 
adds new elements to the cortex on the inside of the latter, 
and since the cambium cylinder as a whole is travelling 
radially outwards—ze. further from the pith—each year, 
as follows from its mode of adding the new annual rings 
of wood on to the exterlor of the older ones, it is clear 
that the cortical jacket as a whole must suffer distension 
from within, and tend to become too small for the en- 
larging cylinder of rigid wood and growing cambium 
combined. Indeed, it is not difficult to see that, unless 
certain provisions are made for keeping up the continuity 
of the cortical tissues, they must give way under the 
pressure from within. As we shall see, such a catastrophe 
is in part prevented by a very peculiar and efficient 
process. 

Before we can understand this, however, we must take 
a glance at the structural characters of the whole of this 
jacket (Fig. 20). While the branch or stem is still young, 
it may be conveniently considered as consisting of three 
chief parts, 

(1) On the outside is a thin layer of flat, tabular cork- 
cells (Fig. 20, Co), which increase in number by the activity 

1 In the drawing in a manuscript of Dioscorides, of the fifth century, in the 
niriy of Vienna, and in Visconti’s engraving, the mandrake root 1s grasped 
by a female An artist, why w painting the mandrake, 1s actually 


accentuating the feet. 
2 Continued from p. 279. 
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of certain layers of cells along a plane parallel to the 
surface of the stem or branch. These cells (C.Ca) behave 
very much like the proper cambium, only the cells divided 
off from them do not undergo the profound changes suffered 
by those which are to become elements of the wood and 
inner cortex. The cells formed on the outside of the line 
_C.Ca in fact simply become cork-cells; while those 
formed on the inside of the line C.Ca become living cells 
(CZ) very like those I am now going to describe 
(2) Inside this cork-forming Jayer is a mass of soft, 
thin-walled, “ juicy” cells, ġa, which are all living, and most 
of which contain granules of chlorophyll, and thus give 
the green colour to the young cortex—a colour which 
becomes toned down to various shades of olive, gray, 
brown, &c., ag the layers of cork increase with the age of 
the part. It is because the corky layers are becoming 











oak, 
tothe cambium (Ca) Beginning from the outside, we have: 


Fic. 20, —A piece of the cambium and cortical facket of a young 


of the latter (CZ) are termed co 
contain is (3) The mner or seconda! 


cambium will be develo’ 
with the cork) the true dark 


entirely formed directly from the cambium-cells.. These 
latter, developed in smaller numbers on the outside, 
towards the cortex, than on the inside, towards the wood, 
undergo somewhat similar changes in shape to those 
which go to add to the wood, but they show the important 
differences that their walls remain unlignified, and for the 
most part very thin and yielding, and retain their living 
contents. For the rest, we may neglect details and refer 
to the illustration for further particulars. The tissue in 
question is marked by S, c, Aò in the figure, and is called 
phloem or bast. 

A word or two as to the functions of the cortex, though 
the subject properly demands much longer discussion. 
It may be looked upon as especially the part through 


which the valuable substances formed in the leaves are : 


passing in various directions to be used where they are 
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at the end of the first year. 
G) cork-cells (X), formed from the cork-cambium (C Ca): the calls developed on the inside 
enchyma, and go to add to the cortex. 

cypel cortex (termed sA/oew or bast), developed 
consists of hard bast fibres (4%), neve mbes (5). and cells (c), and is added to mternally by the cambium (Ca) cach year 
medullary-rays (Afr), which are continuations of those in the wood The dotted line (g) in’ the cortical i 
d. when this is formed, all the tissues (e.g ga, CH, lying on the outside of tho new cork will die, and constitute (together 
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thicker that the twig passes from green to gray or brown 
as it grows older. Now these green living cells of the 
cortex are very important for our purpose, because, since 
they contain much food-material and soft juicy contents 
of just the kind to nourish a parasitic fungus, we shall 
find that, whenever they are exposed by injury, &c., they 
constitute an important place of weakness—nay, more, 
various fungi are adapted in most peculiar ways to get at 
them. Since these cells are for the most part living, and 
capable of dividing, also, we have to consider the part 
they play in increasing the extent of the cortex. 

(3) The third of the partly natural, partly arbitrary 

ortions into which we are dividing the cortical jacket 
is found between the green, succulent cells (fa) of the 
cortex proper (which we have just been considering), and 
the proper cambium, Ca, and it may be A as 
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It may be regarded as consisting of three parts, in addition 


(2) The cortex proper, consisting of parenchyma-cells (ga), some of which 

chiefly by the activity of the cambium (Ca): this phloem 
It is also traversed by 
ma indicates where the new cork- 


wanted. When we reflect that these substances are the 
foods from which everything in the tree—new cambium, 
new roots, buds, flowers, and fruit, &c.—are to be 
constructed, ıt becomes clear that if any enemy settles in 
the cortex and robs ıt of these substances, it reduces not 
only the general powers of the tree, but also—and this is 
the point which especially interests us now—its timber- 
producing capacity. In the same way, anything which 
cuts or injures the continuity of the cortical layers results 
im diverting the nutritive substances into other channels. 
A very large class of phenomena can be explained if 
these points are understood, which would be mysterious, 
or at least obscure, otherwise, 

Having now sketched the condition of this cortical 
jacket when the branch or stem is still young, it will be 
easy to see broadly what occurs as it thickens with age. 
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In the first place, it is clear that the continuous sheet 
of cork (Co) must first be extended, and finally ruptured, 
by the pressure exerted from within : it is true, this layer 
is very elastic and extensible, and impervious to water or 
nearly so—in fact it is a thin layer or skin, with properties 
like those ofa bottle cork—but’ even it must give way as 
the cylinder goes on expanding, and ıt cracks and peels 
off, This would expose the delicate tissues below, if it were 
not forthe fact that another layer of cork has by this time 
begun to form below the one which is ruptured: a cork- 
forming layer arises along the line ¢, and busily produces 
another sheet of this protective tissue in a plane more or 
less exactly parallel with the one which is becoming 
cracked. This new cork-forming tissue behaves as 
before : the outer cells become cork, the inner ones add 
to the pa succulent parenchyma-cells (fa). As years go 
on, and this layer in its turn splits and peels, others are 
formed further inwards, and if it is remembered that a 
layer of cork is particularly impervious to water and air, 
it is easy to understand that each successive sheet of cork 
cuts off all the tissues on its exterior from participation in 
the life processes of the plant: consequently we have a 
gradually increasing dar# proper, formed ofthe accumulated 
cork-layers and other dead tissues. 

A great number of interesting points, important in their 
proper connections, must be passed over here. Some of 
these refer to the anatomy of the various “ barks ”—the 
word “bark” being commonly used in commerce to mean 
the whole of the cortical jacket—the places of origin of 
the cork-layer, and the way in which the true bark peels 
off; those further interested here may compare the plane, 
the birch, the Scotch pine, and the elm, for instance, with 
the oak. Other facts have reference to the chemical and 
other substances found in the cells of the cortex, and 
which make “barks” of value commercially. I need 
only quote the alkaloids in Cinchona, the fibres in the 
Malvacez, the tannin m the oaks, the colouring-matter 
in Garcinta (gamboge), the gutta-percha from /sonandra, 
the ethereal o1] of cinnamon, as a few examples ın this 
connection, since our immediate subject does not admit 
of a detailed treatment of these extremely interesting 
matters. 

The above brief account may suffice to give a general 
idea of what the cortical jacket covering our timber is, 
and how it comes about that in the normal case the 
thickening of the cylinder is rendered possible without 
exposing the cambium and other delicate tissues: it may 
also serve to show why bark is so various in composition 
and other characters. But it is also clear that this jacket 
of coherent bark, bound together by the elastic sheets of 
cork, must exert considerable pressure as it reacts on the 
softer, living, succulent parts of the cortex, trapped as 
wey are between the rigid wood cylinder and the bark; 
and it is easy to convince ourselves that such is the case. 
By simply cutting a longitudinal slit through the cortex, 
down to near the cambium, but taking care not to injure 
the latter, the following results may be obtained. First, 
the bark gapes, the raw edges of the wound separating 
and exposing the tissues below; next, ın course of time 
the raw edges are seen to be healed over with cork—pro- 
duced by the conversion of the outer cells into cork-cells. 
As time passes, provided no external interference occurs, 
the now rounded and somewhat swollen cork-covered 
edges of the wound will be found closing up again; and 
sooner or later, depending chiefly on the extent of the 
wound and the vigour of the tree, the growing lips of the 
wound will come together and unite completely. 

But examination will show that although such a slit- 
wound is so easily healed over, it has had an effect on the 
wood. Supposing it has required three years to heal over, 
it will be found that the new annual rings of wood are a 
little thicker just below the slit; this is simply because the 
slit had released the pressure on the cambium. The con- 
verse has also been proved to be true—i.c. by increasing 


the pressure on the cambium by means of iron bands, the 
annual rings below the bands are thinner and denser than 
elsewhere. 

But we have also seen that the cambium is not the only 
living tissue below the bark: the cortical parenchyma 
(fa), and the cells (c) of the inner cortex (technically the 
phloem) are all living and capable of growth and division, 
as was described above. The release from pressure affects 
them also; in fact, the “callus,” or cushion of tissue 
which starts from the lips of the wound and closes it 
over, simply consists of the rapidly growing and dividing 
cells of this cortex, #¢. the release from pressure enables 
them to more than catch up the enlarging layer of cortex 
around the wound. 

An elegant and simple instance of this accelerated 
growth of the cortex and cambium when released from 
the pressure of other tissues is exhibited in the healing 
over of the cut ends of a branch, a subject to be dealt 
with later on ; and the whole practice of propagation by 
slips or cuttings, the renewal of the “ bark” of Cinchonas, 
and other economic processes, depend on these matters, 

In anticipation of some points to be explained only if 
these phenomena are understood, I may simply remark 
here that, obviously, if some parasite attacks the growing 
lips of the “ callus” as it is trying to cover up the wound, 
or if the cambium is injured below, the pathological dis- 
turbances thus introduced will modify the result: the 
importance of this will appear when we come to examine 
certain disturbances which depend upon the attacks of 
Fungi which settle on these wounds before they are 
properly healed over. In concluding this brief sketch of 
a large subject, ıt may be noted that, generally speaking, 
what has been stated of branches, &c., is also true of 
roots ; and it 1s easy to see how the nibbling or gnawing 
of small animals, the pecking of birds, abrasions, and 
numerous other things, are so many causes of such 
wounds jn the forest. H, MARSHALL WARD. 


(To be continued.) 





NOTES. 


On Friday, the 23rd inst., Sir Henry Roscoe drew attention 
in the House of Commons to the Woolwich regulations, the 
mischievous nature of which we have repeatedly exposed. Sir 
Henry Roscoe was cordially supported by Sir Lyon Playfair ; 
and Mr. Stanhope, we are glad to say, dealt with the subject in 
a fair and conciliatory spirit. He promised to discuss the matter 
with men of science, and the result, we may hope, will be that 
new regulations will soon be drawn up, securing that scientific 
candidates shall not be placed at a disadvantage as compared 
with students of langnage and literature. 


IN replying to Sir Henry Roscoe, Mr. Stanhope made a 
statement to the effect that the regulations now in force for 
Sandhurst, which were issued in 1884, were recommended by 
upwards of fifty head masters. We have before us the Report 
of the Head Masters’ Conference for 1883, in which the recom- 
mendations of their Committee are printed, and these recommend- 
ations differ in certain impoitant respects from the regulations 
actually adopted by the War Office. The head masters appear, 
from their suggestions, to have desired to retain a more import- 
ant place for Latin and Greek than those subjects occupy in the 
War Office regulations ; and they also attached a higher value 
to higher mathematics, On the other hand, they placed modern 
languages and expertmental science on a lower but relatively 
less unequal footing than the War Office has done. Although, 
therefore, in consequence of the position of classics, theactual value 
of science was, on the whole, perhaps not better under the head 
masters’ suggestions than under the regulations issued by the War 
Office, it is hardly correct to speak of the head masters as having 
recommended a scheme of which the predominating fault 1s, as 
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industries which will remove the temptation now felt to diift to 
the larger settlements and towns, The Kwakiool, with other 
Indians of the coast, already cultivate in a desultory manner 
small crops of potatoes, on such minute patches of open ground 
(generally the sites of old villages) as are to be found along the 


shore. Their bent, however, is not that of an agricultural 
people, and the densely-wooded character of their country calls 
for labour, herculean in proportion to the unsystematic efforts of 
these people, before it can be cleared and reclaimed for agrı- 
culture on any large scale. They are excellent boatmen and 
fishermen in their own way, and Dr. Dawson has no doubt that 
under favourable conditions they would readily learn to build 
boats, make nets, and cure fish in such a manner that the pro- 
duct would be marketable. To effect these objects the most 
essential step, in Dr. Dawson's opinion, is the establishment of 
industrial schools, where the younger people may be separated 
from their old associations and instructed in vmious callings 
appropriate to their condition and surroundings. 


~ WE have received the Report of the Rugby School Natural 
History Society for the year 1887 This is the twenty-first issue. 
The editors point out that owing to various causes a perhaps 
unusually large number of the meetings were taken up with 
lectures, Among the contents ate two exceptionally interesting 
papers: one on ‘‘ Specialization,” by Mr. E. Solly, and one on 
‘* Natural History in Southein Germany,” by Mr. E. E. Austen 


Mr. E. STANFORD has issued a pamphlet, by Mr. F. A. 
Velschow, of Copenhagen, on ‘‘ The Natural Law of Relation 
between Ramfall and Vegetable Life, and its Application to 
Australia.” The object of the paper is to show why, in the 
authors opinion, the regulanty of the downpour of rain ‘‘ de- 
pends directly on one particular quality appei taining to vegetable 
life.” He also undertakes to prove that ‘‘ vapour rarefies the 
atmosphere instead of increasing its specific gravity, as is now 
supposed.” 


THE last Calendar of the Impenal University of Japan, to 
which we have already bnefly referred, shows in a very striking 
manner how the Japanese aie beginning to rely upon themselves 
for instruction in matters relating to higher education. The 
following figures will show to what extent the Japanese now 
avail themselves of European assistance in then University :— 
(1) Law Department : 19 professors, assistants, and lecturers, of 
whom 5 aie foreigners; (2) Department of Medicme: 53 pro- 
fessors and assistants, of whom 2 are foreigners ; (3) Engineering 
Depaitment : 33 professors, assistants, and lecturers, of whom 
4 are foreigners ; (4) Literature Department: 19 professors and 
lecturers, of whom 6 are foreigners ; (5) Department of Science: 
25 professors and assistants, of whom 2 are foreigneis. The 
academical and other qualifications 8f the Japanese professors 
and lecturers appear in most cases to be all that could be 
expected from men holding their positions The distribution of 
the foreign professors and lecturers in the University 1s, we 
believe, as follows: eight British, eight Germans, two French- 
men, and one American, Not many years ago a large ma- 
jority of the employés of the University of Tokio, as it was 


then called, were Americans; and of the present number of | 


foreigners the majority appear to be employed in teaching 
foreign systems of law and foreign languages. We notice the 
appointment for the first time of a Professor of Sanitary Engin- 
eering, wherein the Japanese University is m advance of nine- 
tenths of the educational institutions of the West. It 1s also 
curious to notice that the Professor of Japaneze Philology and 
Literature is an Enghshman. 


Etuis’s “Irish Education Dhectory and Scholastic Guide” 
for 1888 has just been issued. The publication of the volume 
has been delayed in consequence of the many important changes 
made in the regulations of the medical licensing bodies in 


Ireland, During the past year the work has been carefully re- 
vised, and it contains full information as to the Irish Universities 
and professional schools, and the institutions of Ireland for 
promoting intermediate and primary education. There are also 
complete alphabetical lists of Irish colleges and schools, and 
copious alphabetical and classified indices. 


Tuer examination papers set in 1887 in connection with the 
Royal University of Ireland have been published in a separate 
volume as a supplement to the University Calendar for the year 
1888, 


ACCORDING to Allen's Indian Afail, the principle of payment 
by results in the primary schools, has not been altogether 
successful in India. Last year it proved a failure in Kachar, 
and this year it is having its final trialin Assam. The teachers 
in charge of certain selected schools were offered their choice of 
fixed salaiies or payment by results, and if they did not work 
the latter system successfully they were to revert to the former. 
The rules for payment by results have recently been revised, 
larger rewards being offered, and the scheme has been opened 
to all primary schools, 


On Monday a deputation representing Islington, Hackney, 
and Stoke Newington, waited upon Mr. Anstie, Charity Com- 
missioner, to confer with him about a proposed scheme of 
Technical Institutes for the North of London. Mr. Anstie was 
reminded that the Commissioners had suggested to a previous 
deputation that St. Pancras, Islington, Hackney, and Stoke 
Newington should combine in order to formulate an educational 
scheme which would benefit the North of London. Since that 
tıme three of the parishes—Hackney, Islington, and Stoke 
Newington—had met, but St. Pancras had declined to join 
them, aud they now desired to know what assistance they could 
get out of the City Parochial Funds for their scheme. The 
deputation said it would be difficult to raise money, but, sup- 
posing that they raised £60,000 in Islimgton and Hackney, could 
the Charity Commissioners promise them one-half of that 
amount? Mr, Anstie replied that the Charity Commissioners’ 
proposal to South London was to contribute pound for pound, to 
be apphed rather to permanent endowments than to pay any 
preliminary expenses. The Commissioners were very anxious 
in any scheme that was proposed that provision should be made 
for children between the ages of 13 and 16 to continue their 
instruction, aud they particularly wished to benefit the poorer 
classes. In fact, they were bound to do so under the provisions 
of the Act. If St. Pancras stood outside, then the Commis- 
sioners would have to treat with the three parishes alone. He 
urged them very strongly to use every effort to get as much 
money as possible. The Commissioners would look most 
favourably upon a scheme which contained in it the promise of 
the largest contributions. 





DurinG the approaching summer a new branch of the 
London Geological Field Class will make a detailed study of the 
Chalk formation under the direction of Prof. H. G. Seeley, 
F.R.S. The other branch under the same direction will follow 
the course of former years by investigating the principal ges- 
logical features in the neighbourhood of London. Full particulars 
i can be had by intending students on application to Messrs. G. 
i Philip and Son, 32 Fleet Street, and from many booksellers in 
! the suburbs, 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Shining Parrakeet (Pyrrhulopsts splendens) 
from the'Fiji Islands; two Banded Grass Finches (Poephila 
cincta); two Bicheno’s Finches (Zstrelda bichenovii) from 
Queensland ; two Mandarin Ducks (Æx galericulata) from 
China, purchased; a white-fronted Lemur (Lemur albifrons 
boin in the Gardens, 
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OUR ASTRONOMICAL COLUMN. 


THE PuLKowa CATALOGUE OF 3542 STARS FoR 1855.—Dr. 
Backlund has given in the ‘‘ Mélanges Mathématiques et Astrono- 
miques ” of the St. Petersburg Academy, tome vi, pp. 563-99, 
a comparison of the star places of the Pulkowa Catalogue of 
3542 stars for 1855, with those of the other Pulkowa star 
catalogues, including the unpublished one for 1875 by Herr 
Romberg, as well as with the catalogues of Becker, Boss, and 
Resphigi. This catalogue, which forms part of vol. viii. of the 
Pulkowa observations, containg the mean places of 3542 stars 
observed with the meridian-circle of that Observatory during the 
mn 1840-69. It includes all the Bradley stars north of S. 

ecl, 15°, with the exception of the Pulkowa fundamental stars, 
which have not been included because the catalogue-places 
depend on their positions as determined with the transit-instra- 
ment and vertical circle. And as the definitive positions of the 
present catalogue depend on the two catalogues of fundamental 
stars for 1845 and 1865, it appears that the system of the 
catalogue for the epoch 1855 mil be practically identical with 
that of the mean of the two catalogues above mentioned. Dr. 
Backlund’s comparisons give a very favourable view of the 
accuracy with which the relative positions of the stars have been 
determined, the probable error of an R A, in the 1855 catalogue 
being + 0034 for a star south of N. Decl. 30°, and of a declina- 
tion Æ 0"-30 ; but they also show that the problem of the 
determination of absolute positions is in a far less satisfactory 
state. A farther comparison of the Pulkowa 1855 catalogue has 
been made by Herr Seyboth (Astr. Nach. 2808), the catalogue 
with which it has been compared being that of the Cape 
Observatory for 1880. The agreement appears to be as close as 
could be expected considering the unfavourable position at either 
Observatory of several of the stars used ; the Pulkowa star places 
south of the equator show, however, some discordance from 
those obtained at the Cape as also from those of Boss’s standard 
catalogue. From a comparison of the fundamental stars only, 
Herr Seyboth finds for the probable error of the Cape places 
+ o'oaig, in RA., and + 0'38s. in Decl. 


Tux CONSTANT OF PRECESSION AND THE PROPER MOTION 
OF THE SOLAR SYSTEM. —The completion of Auwers re-reduc- 
tion of Bradley’s observations, and of the definitive catalogue 
based thereupon, taken together with the catalogue of 3542 stars 
and the two fundamental catalogues referred to in the preceding 
note, has furnished M. L. Struve with the means for a very im- 
portant investigation, which he has recently published in vol. 
xxxv, of the Mémoires of the Imperial Academy of St. Peters- 
burg. The epoca for Bradley's catalogue being 1755, and the 
mean date of the three catalogues just mentioned, 1855, M. Struve 
had at his disposal the places of all Bradley’s stars north of S. 
Decl, 15° for two epochs a century apart. The differences of 
these places would be due toa combination of three causes: the 
actual proper motions of the stars, the movement of the solar 

tem, and the error in the constant of precession employed ; and 

ey therefore furnish the means of determining both the true 
value of the precession constant and the direction and rapidity 
of the motion of translation of the solar system. In his discus- 
sion of his materials, M. Strave has followed the method adoped 
by Sir G. Aury in his treatment of the same problem (Memoirs 
R.A.S., vol. xxviii.), and determined all his unknowns at the 
same time. As after excluding all those stars which rest upon 
but one observation of Bradley, together with a few others omitted 
for special reasons—seven for their large proper motion,—there 
still remamed 2509 stars, with 2181 roper motionsin R.A., and 
2345 in Decl, without rome method o grouping, the equations 
of condition would have been too numerous for manipulation. 
M. Struve has therefore marked off seven zones, each 15° in 
breadth, and divided these by lines of right ascension into 120 
spherical trapezia of nearly equal sieas. Each group has been 
weighted according to the number of the stars ıt contains, and 
also according to their magnitudes, so as to reduce the influence 
of the brighter stars. The solution of the equations of con- 
dition by the method of least squares shows very nearly the same 
correction to the adopted constant of precession,—that of Prof. 
O. Struve, of 1841, viz. 50°°3798,—from the proper motions in 
right ascension as from those ın declination, the resulting value 
for the constant being 50°3514, not so small a value as Nyrén’s, 
50”'3269, but smaller than those of Bessel, Dreyer, and Bolte. 
The equating of X, Y, and Zto zero in the normal equations 
gives a result substantially the same, and proves that the constant 
can be considered as independent of the motion of the solar 


system. 


i 








For the speed of translation of the solar system, M. Struve 
finds g = + 4°°3642; for the co-ordinates of the apex of the 
motion, A = 273° 21’, and D = + 27° 19. Comparing the 
various determinations which have been made by other 
astronomers, he is disposed to adopt as a mean position 
of the apex-—-A = 266°'7, D = + 31°0. For g, the displace- 
ment of the sun in 100 years as seen from an average star 
of the sixth magnitude, a number of investigators, O. Struve, 
Dunkin, Gyldén, and Madler, have found values not greatly 
differing from 5”; but others, Ubaghs, Airy, Rancken, and 
Bischof obtain very different results, varying from g = 1'45 by 
Ubaghs, to g = 49°5 by Bischof. Taking o”'orr as the mean 

ax of a star of the sixth magnittde, g = 5” would represent 
an annual motion of about five radii of the earth’s orbit, ora 
pela not a little over 15 miles per second. It is clear, how- 
ever, that we are yet far from being in a position to regard these 
estimates of velocity as more than provisional. 

The chief difficulty in these investigations lies in our ignorance 
of the actual distances of the stars from us, and even of their 
relative distances. M. Struve has assumed the following mean 
values of p—the distance of the star from the sun—for each order 
of magnitude, the sixth magnitude being taken as unity :— 

m. m. 


1 O'13 5 0°70 
2 0'23 6 .. I'O 
3 0°36 7 n D49 
. 4 ost vee 2'25 
and adopting 8” for the secular proper motion of a sixth magni- 


tude star, the scale represents to some extent the proper motions 

actually observed. M. Struve has also discussed the question of 
the rotation of the entire sidereal system in the plane of the 

Milky Way, but his results do not afford any support to the 

hypothesis, and it has been neglected in the general investigation. 

At the end of the memoir M. Struve has given the means for 

the calculation of the general and plane precessions, together 

with their secular variations. An appendix furnishes a list of 
those Bradley stars for which the Pulkowa catalogues gave’ 
proper motions sensibly different from those deduced by 
Auwers from the Greenwich and Berlin observations. 


COMET 18884 Lobe ar — Dr, B. Mattheissen gives 
(Asir. Nach. No. 2830) the following ephemeris from Finlay’s 
elements for this object :—~ 


For Berlin midnight. 
R Dect. 


3888, AL Log r. Logo Bright- 
hom s Busy ness. 
April 3 221345 7 35°9 N. g°8821 00728 0°83 
5 20 I2 9 40°7 
7 26 36 11 39°3 9°9035 00934 0°68 
9 32 55 13 31'7 
II 39 15 184 99267 01134 0'56 
13 45 17 16 59°5 
15 5I 2E 18 35°7 9°9507 01328 4°46 
17 2257 19 20 69 
19 23 3.1L 21 33°5 N. 99749 o'r513 0°38 


The brightness on February 18 has been taken as unity. 





ASTRONOMICAL» PHENOMENA FOR THE 
WEEK 1888 APRIL 1-7. 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
18 here employed.) 
At Greenwich on April 1 

Sun rises, 5h, 36m, ; souths, 12h. 3m. 45°53.5 sets, 18h. 32m. : 
ight asc, on meridian, oh. 44°9m.; decl. 4° 49’ N. 
Sidereal Time at Sunset, yh. 14m. 

Moon (at Last Quarter Apni 3, 13h.) rises, 23h. 28m.*; 
souths, qb. 2m. ; sets, 8h. 30m, : right asc. on meridian, 
16h, 41'5m,; decl, 17° 59’ S. 

Right asc. and declination 


Planet, Rises, Souths Sets. on mendian. 

h m boom h m. m o 
Meicary.. § O .. 1024... 15 48.. 23 53... 7 48 S. 
Venus.. 5 0 . 10 28. 15 56 23 gr... 6548. 
Mars... 19 34%... 059 . 6 24 13 38't ... 7 325. 
Jupiter... 23 25" . 338... 7 51 . 16 181 .. 20 238. 
Saturn. . II 26... IQ 2 3 24* 8 76... 20 49N. 
Uranus.. 18 42" . o1 554. IZ 577 oe 3 35 S. 
Neptune.. 7 22 ... I5 3. 2244 . 3 44°99... 1 N. 


* Indicates that the nsing is that of the preceding evening and the setting 
that of the following morning. 
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April, h. 
Iw. O .. Mercury at greatest distance fom the Sun. 
2 21 .,, Venus at greatest distance from the Sun, 
4 3 Uranus in opposition to the Sun. 


Saturn, April 1.—Outer major axis of outer ring = 427°8; 
outer minor axis of outer ring = 15"'5 : southern surface visible. 





THE ROYAL METEOROLOGICAL SOCIETYS 
EXHIBITION. 


FOR several years past the Royal Meteorological Society has 
organized an Exhibition of Meteorological Instruments in | 
connection with its ordinary meeting m March. The first Ex- 
hibition, which was held in 1880, was of a general character ; 
the su uent ones, however, have been devoted to the follow- 
ing special subjects, viz. hygrometers, anemometers, travellers’ 
instruments, thermometers, sunshine recorders and radiation in- | 
struments, barometers, and marme meteorological instruments. | 

The subject selected for this year’s Exhibition was atmospheric 
electricity, including new meteorological instruments. The 
Exhibition was held in the rooms of the Institution of Civil En- 
gineers, 25 Great George Street, Westminster, from March 20 
to 23, and was of a most interesting character. The catalogue | 
embraced 155 exhibits, which were arranged under the following 
heads : —Electiometers, lightning conductors, lightning go | 
tectors for telegraph purposes, objects damaged by lightning, Ce 5 
alleged thunderbolts, new instruments, photographs of flashes 
of lightning, and photographs, drawings, &c. 

The Astronomer-Royal exhibited all the apparatus for atmo- 
spheric electricity which was formerly in use at the Royal 
Observatory, Gieenwich. These instruments were mounted so 
as to show the manner in which they were actually arranged fur 
observation, 

The Kew Committee also exhibited a number of electio- 
meters which were employed by Sir Francis Ronalds at the Kew 
Observatory from 1843 to 1851. These are fully desenbed in 
the Report of the Brith Association for 1844. Several forms 
of Thomson’s portable electiometer were also shown, The | 
electricity in this instrument is collected by means of a burning 
fuse at the extremity of a vertical wire. Piof. F. Exner, of ' 
Vienna, sent his portable apparatus for the determination of the | 

| 


Variable Stars, 
Star. RA. Decl. 
t bh om A h m 
U Cephei o 524 o. 81 16 N. ... Apr. 2, 443m 
167) 4 22 
R Lyness « 6 52°F ..55 29N.. p» 2, At 
R Canis Minors. 7 2%... IOIZN... 4, 5 m | 
R Canis Majoris... 7 14°5...I6 12S... 4, 3, 2II5™m | 
S Canis Minos, 7260... 833N... 3 F m] 
R Virginis ... 12 32'8 7 3EN a 7, MW 
3 Libræ a 14 55°0 8 4S... p 3,23 22 m | 
U Ophiuchi... 17 10°9 120N... 5, I, 135 m 
» 6, 2ILm 
X Sagittarii... 17 4'5 27475.. n «61, 4 Of | 
T Herculis ... 18 4°9..31 ON... 4 G m | 
B Lyre... o. 18 460...33 I4N.... 5, 6, O O My | 
RLyre ... 18 51°9....43 4B Nw... 4,2, m 
n Aquile 19 46°38 o43N.. , 2 3 of 
T Capricorni a 21 158.. 15 388S... n A AL 
8 Cephei 1... 22 250.. 57 51N... 4, 3 LOM | 
R Lacertæ ... 22 383.. 4L 47N... n 7, Ar 
M signifies maximum ; s: minimum j #3 secondary mumun | 
Meteor-Showers, 
RA Deel. 
Near » Virgins . 178 aN... Bright; slow. 
» € Delphini 305 12 N... Bught; slow. | 





normal potential in the open air and while tiavelling. 

Numerous patteins of lightning conductors were exhibited hy 
Messrs. J. W Gray and Son, Messrs, R. Andeison and Co., 
Messrs. John Davis and Son, and also by the Lightning Rod Con- 
ference. Models of churches, houses, chimney-shafts, &ce. 
showed the systems adopted for securing protection from 
damage by lightning. Messrs. Siemens, Brothers, and Co., also 
exhibited their apparatus for testing the efficiency of lightning 
conductors, * 

The Postal Telegraph Depaitment showed a number of 





lightning protectors which are used for protecting telegraph 
instruments. 

The Exhibition contained many objects damaged by lightning, 
inolading lightning conductors, telegraph instruments and lme 
wire, and portions of trees struck by lightning. The most in- 
teresting exhibit, however, was that showing the clothes of a 
man torn off his body by lightning on June 8, 1878, while stand- 
ing under a tree. ‘These comprise a flannel jacket, flannel under- 
vest, trousers, stockings, garters, boots, and watch ; also a portion 
of the bark from the tree. 

A valuable collection of meteorites was also shown, the 
specimens being from various parts of the world, and one show- 
ing the Widmanstatten figures. A number of alleged “‘ thunder- 
bolts” were also exhibited. These were of an amusing character ; 
the specimens being m reality nothing more than a large nodule 
of sandstone, a cannon-ball, a piece of coal, clinkers, &c. Mr. 
Symons, at the meeting of the Society, showed that these were 
really of a terrestrial, and not a celestial, nature. 

One of the special features of the Exhibition was the very in- 
tereating collection of more than fifty photographs of flashes of 
lightning which have been collected from all parts of the world. 
These show that lightning does not take the path as de- 
picted by artists and painters. The lightning 1eally takes a very 
sinuous and sometimes erratic path, Some of the photographs 
had been enlarged specially for the Exhibition, and showed up 
lo great advantage. In some cases the photographs showed the 
lightning to be not merely a line of light, but to have a per- 
ceptible breadth, somewhat resembling a piece of tape waved in 
the air. A large number of the photographs were taken in 
London during the great thunderstorm of August 17, 1887. One 
of the photographs taken by Mr. E. S. Shepherd shows the 
remarkable phenomenon of a dar flash. 

Mr. Symons exhibited three diagrams of lightning made by 
Mr. James Nasmyth, F.R.S., in 1856, showing (1) Nature's 
lightning ; (2) painter's lightning ; and (3) forked lightning. On 
companing these drawings with the photographs of lightning, ıt 
Is at once apparent what a keen eye Mr. Nasmyth must have 
had, for the agreement is exceedingly close. 

Several new meteorological instruments were exhibited. Mr. W. 
H. Dines showed a maximum wind pressure anemometer. This 
has a circular plate, which is always kept face to the wind, at 
the back of which is a vessel containing shot. The pressure of 
the wind forces back the plate, and allows shot to fall from the 
higher to the lower part of the vessel, As soon as the weight of 
the shot in the lower vessel is equal to the whole pressure on the 
plate, the plate resumes its normal position, and the openmng 
through which the shot falls is closed. The weight of the shot 
in the lower vessel gives the maximum pressure since the instru. 
ment was last read. Mr. G. H. Larkins showed some rain- 
band spectroscopes with Tripe’s arrangement. The improve- 
ments in this instrument over the ordinary form of direct-vision 
spectroscope are: (1) that it gives uniform light and dispersion, 
and also better definition of the lines ; (2) that as the slit 1s of 
uniform width, observations made with this form of instrument 
are comparable with each other ; and (3) that the focussing tube 
can be fixed by a revolving clamp and kept ready for use. 

Dr. Marcet exhibited Prof. Colladon’s instrument for illus- 
trating the formation of waterspouts. This consists of a large 

lass vessel, at the bottom of which has been scattered some 

ust somewhat heavier than the water. The motion given to a 
handle turns a wheel which imparts to the water a circular 
motion. The dust is then drawn up from the bottom in a 
column, and looks exactly like a waterspout or a sand pillar, 

Mr. J. B. Jordan showed one of his new pattern photographic 
sunshine recordeis (in which he now obtains a straight record 
instead of a curved one), and also that devised by Dr. J. Maurer, 
of the Swiss Central Obseivatory, Zunch. 

Mr G. M. Whipple exhibited his repeating cloud camera, 
which has been designed for obtaining a series of four photo- 
graphs of the same cloud at short intervals of time, in order to 
show rapid change» of form, 

Numerous photography of damage by lightning were shown, 
as well as several records of atmospheric electiicity taken at the 
Greenwich and Kew Observatories during thunderstorms and 
snowstorms. Messrs. Norman May and Co., exhibited two 
beautiful photographs taken from the top of the Worcestershire 
Beacon (1390 feet above sea-level}, about 700 feet above the 
general level of the fog which covered the whole of the surround- 


: ing country, on January 12 last. Above the fog there was bright 


sunshine. 
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Mr. R. Abercromby and Mons, C. Moussette each exhibited 
some very fine photographs of clouds; and Mr. J. S. Dyason 
showed a number of sketches of skies in colour. 

WILLIAM MARRIOTT. 





THE BOTANICAL DEPARTMENT, NORTHERN 
INDIA, 
UP to the year 1874-75, the Botanical Gardens at Saharanpur 
and the Botanical Officer in charge of them were Imperial, 
í e, were under the control of the Supreme Government, In 
1875, under the scheme of decentralization by which the inde- 
pendent powers of local Governments were considerably increased, 
the charge of the Sahaianpur (Botanical) Institute became pro- 
vincial, and passed unde: the authority of the Lieutenant-Governor 
of the North-Western Provinces and Oudh, 

In 1887 the subject of reorganizing the Botanical Survey in 
India was taken up m connection with the memorandum, dated 
February 10, 1885, by Mr. Thiselion Dyer, Director of the 
Royal Gardens, Kew, and after consultation with the Govern- 
ment of the North-Western Provinces and Oudh and the 
Soprratnoeni of the Botanical Gardens, Howrah and 
Saharanpur, the Government of India determined that the 
most important step which it was desirable to take in order to 
biing the hitherto unexplored regions of India under botanical 
survey was to e d the circle, for the botanical investigation 
of which the Saharanpur Officer was tespansihle, so as to biing 
the greater part of Upper India within the sphere of his duties, 
In order to effect this object ıt became necessary to restore the 
Saharanpur Botanist to his former position as an Imperial officer. 
A fuithei 1eason for this change was found in the necessity for 
maintaining, at the disposal of the Government of India, the 
services of a Botanical Officer with a specially trained staff for 
the purpose of accompanying expeditions in the neighbourhood 
of or beyond our north-western frontier, These duties have 
now been attached to Afr. Duthie, the officer who holds the 
Saharanpur appointment. 

The transfer took effect from April 1, 1887. But the Gudens, 
with the assistant, Mr. Gollan, who was brought out in 1879, 
were not placed under Imperial control, but still remained pro- 
vincial. The Imperial Botanist is therefore now divorced Eom 
the Curatorship of the Gardens, which has passed, under the 
general contiol of the Director of the Provincial Department of 
Agriculture, into the hands of the former assistant. The 
Botanical Officer retains his occupation of the house and 
Botanical Museum {with the Herbarmm), but has no longer any 
connection with the practical management of the surrounding 
gardens, 

The Botanical Officer retains under his control the whole of 
the native staff connected with the Museum and its Herbarium, 
as well as the native artist (now drawing Rs.100 a month), who 
was tained at the Bombay School of 
Saharanpur Institution. 





THE NEW SIBERIAN ISLANDS? 


THE Expedition of MM. Bunge and Toll, who have explored 
the lower Yana and the islands of New Siberia during the 
last two years, was sent out by the Russian Academy of 
Sciences. Hedenstrom’s description of the masses of petified 
wood which is found on these islands, and the information 
athered from the hanters as to the richness of the archipelago 
in remains of (Quaternary mammals, were the chief mduce- 
ments for sending out the Expedition.? The Expedition consisted 
of Dr. Bunge, who had just terminated his two years’ stay at the 
Sagastyr Polar station at the mouth of the Lena; Baron Toll; 
two Cossacks, four Yakuts, and two Tunguses. After having 
explored the region at the mouth of the Yana during the summer 
of 1885,° and spent the winter at the Kavatchie settlement, 
twenly miles to the south of Ust-Yansk, the Expedition started 
in the spring for the New Siberian Islands, and for better 
exploring them divided into two es. Dr. Bunge undertook 
the exploration of the southern islands of the archipelago, and 
1 Sea the Preliminary Report by A. Bunge in the Jovestia of the 
Russian iphical Society, vol. xviii 88s, sth fascicule. 


? See Dr. Schrenck’s ‘‘ Zur Vorgeschichte der von der Akademie ausge- 
risteten Expedition,” in Bertrage sur Kenntiss des Russischen Reichs, 3te 


Folge, 1886. 
3 he account of the 
Bertrage sur Kenniniss 


lorations in the Yana 


ion has appeared in the 
s Russischen Reichs, Tees, 


Art specially for the | 








especially of the small Lyakhoff Island, while Baron Toll 
explored the northern islands (Kotelnyi, Thaddeus, and New 
Srbeiia), usually called the Anjou Islands. 

Owing to some misunderstanding Dr. Bunge did not find his 
reindeer on the small Lyakhoff Island, which was bis chief 
station; and, until June 14, he was compelled to limit lus ex- 

lorations to a few excursions only. ie saw large flocks of 
Fuchs coming from the north—that ıs, from what is an open 
sea on our maps, While several ‘species of Larus and Totanus 
came from the south. As a tule, few birds coss to Little 
Lyakhoff Island in their migrations ; only geese come by the 
end of June, and as they moult on the shores of the small lakes 
and ponds of the island, they are killed in great numbers by the 
hunters. 

The winter lasts on the Little Lyakhoff Island until the first 
part of June, and returns again in October. On October 16 
the fiost was already —37° C., but even dming the summer 
10° C. over zero is considered a very hot temperature ; 
and in July there were thirteen days with snow, fifteen with fog, 
four with rain, and one snowstorm, 

And yet organic life develops with astonishing 1apidity. The 
first flowers were seen on June 11, and Dr. Bunge’s collection 
of phanerogams numbers seventy species; but all plants are 
dwaifs, hardly reaching a few inches, while the soil, even in the 
best situated places, thaws only to the depth of 16 inches. The 
water of the small ponds is so much warmed by the rays of the 
sun, that temperatures of from 10° to 16° C, were observed, 
and therefore worms and Crustacea rapidly develop in the 
ponds. The insects are few; even the myusquitoes do not plague 
men and cattle as they do on the continent ; still, two butter- 
flies were caught. As to mamvnals, heads of 1eindeer come 
every year from the continent to the islands, but in smaller num- 
bers t formerly ; they are followed by wolves. The snow 
fox is very common, but the common fox and hare are exceed- 
ingly iare visitors to the islands. The Polar bear has become 
of late very rae, and hunters attribute this to the fact that the 
ice has remained unbroken for several yeas past. They affirm 
that the ice around the coasts has not moved since the year 
when Nordenskiold sailed through in the Vega, and Dr. Bunge 
doubts whether it will soon be possible to repeat the same 
jomney. 

The chief interest of the island is in its masses of fossil bones 
buried ın the frozen soil. Bones of the mammoth, rhinoceros, 
Bos moschiferus, two other species of Bos, several species of 
Cervus, very many bones of Equus, and several others, were 
found, and brought in by Dr. Bunge. The rocks of which the 
island is built are granite and sedimentary rocks without fossils, 

Baton Toll’s expedition was much richer in results. It 
appears from his surveys that the Kotelny: Island extends 
much farther east than is shown on our maps, and that it 
1s connected with Thaddeus Island by a sandy beach. It 
would be most interesting to know how far this circumstance 
is due to the upheaval of the islands, which 1s sure to go on like 
tbe upheaval of all the northern coast of Siberia, But the 
most important discovery is, that the masses of fossil wood 
which were found on Thaddeus Island proved to be Tertiary, 
and not Quaternary, as has hitherto been supposed. They belong 
to layers of Tertiary coal, and fossil Segunæ were found amidst 
them. We have thus a ew pioof that the great Tertiary con- 
tinent wluch possessed a warm climate, well known from Oswald 
Ileer’s description, included not only Greenland, Spitzbergen, 
and Novaya Zemlya, but also the New Sibenan Archipelago, more 
than 90° of longitude to the east of Novaya Zemlya. Geology 
must explam the existence of this warm climate beyond the 
75th degree of latitude, at a period so closely preceding that of 
the glaciation of the northern hemisphere. 

Finally, Baron Toll, after having made mich zoological, 
botanical, and palæontological collections—Silurian, Devonian, 
and Triassic deposits being found on the Kotelnyi Island,— 
reached the northern extremity of the island under the 76th 
degree of latitude, and thence he saw the Jand which was 
seen eighty years ago by Sanmkoff, and has since periodically 
appeared on, and disappeaiel from, our maps, It exists, and it 
is situated nearly a hundred miles (150 verst~) due north, off the 
northern extremity of the Kotelny: Island. 

If we take into account the facts that there are serious ieasons 
for admitting the existence of a land to the north of Novaya 
Zemlya,! and that the existence of Sannikoff’s Land 1s now again 


x See the “Report of the Commisuon for an Arctic Expedition” m the 


, favestia of the Russan Geographical Sonety, 1871, 
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confirmed, we must recognize that the discovery of Fianz 
Joseph’s Land was but a first step towards the discovery of the 
Arctic archipelagoes which undoubtedly exist under and within 
the 80th degree of latitude. P. A. K. 





EARTHQUAKES IN THE LEVANT: 


THE Island of Zante, in the Ionian Group, to the north-west 

of the Gulf of Arcadia, is a centre from which no 
fewer tban seven submarine cables radiate, and Mr. Forster 
has taken advantage of his. position as manager of the station 
to make some interesting observations of the connection 
bétween interruptions of the cables and the occurrence of earth- 
quakes, which are more fiequent, he says, in the Levant than in 
any other part of the world, except Japan. The notes of what 
he has himself observed are valuable and suggesuve, but un- 
fortunately he has made them a peg on which to hang a theory 
that the “true and only reason for seismic disturbances ” 1s that 
landslips and subsidences occur in ocean beds, Soundings of 
the bed of the Mediterranean, made chiefly m the interest of 
cable-laying, have biought to light extraordinarily rapid variations 
ofdepth. In one case, Mr. Forster tells us, the repaning ship 
of his company found a difference of r5oo feet between the bow 
and stern soundings, ‘‘ We know of mushroom-shaped moun- 
tain ranges, abrupt and precipitous table-lands, immense mar- 
ginal shelves and overhanging cliffs. ... We know by 
soundings that many of these tottering masses are hanging 
over piecipices fiom 3000 to 5o00 feet in height, and that 
the erosion of the water at the base of the inverted cone-shaped 
rocks eventually causes them to slide over.” Afr. Forster 
admits that a secondary cause of caithquakes may be ‘‘ explo- 
sions owing to the filtration of water through the crevices and 
chasms that a denudation of so large an extent must necessarily 
cause.” He has done good service in drawing attention to a 
cause of earthquakes which seismologists may have been dis- 
posed to undei-rate, but he overstates his case outrageously in 
making this explanation cover every example. ‘‘I am pre- 
pared, of course,” he says, ‘‘ to encounter a torrent of objections 
to the acceptation of my theory as the sole cause of seismic 
disturbances” (siz), and this 1s well. 

By way of supporting the theory he has written a long, 
rambling, inconsequent pamphlet, the manner and matter of 
which we may illustrate by quoting a paragraph that is neither 
better noi worse than its neighbous :— 

“Tf, therefore, we are to believe that the process of cooling 
our planet, which began so many thousands of centunes ago, 
is gradually and sucely condensing the nucleus of liquid or 
solid fire in its centre, it 1s reasonable to assume that the bed 
of the Mediteranean, by virtue of its more recent formation, 
should be moie subject to the effects of the contraction of the 
upper ciust than other paits which have gone through these 
periods already ; because it is evident that the contraction which 
originally commenced began equally so ove: the whole surface 
of the eaith’s sub-crust, and was, through some unknown reason, 
abruptly suspended ın certam parts which only subsided and 
very suddenly when the cooling action was once more 1enewed. ” 

r this, which the author himself pifts i italics :— 

“1. . The severity of the concussion is always precisely pro- 
portionate to the bulk of the falling mass, the depth of tts fall, 
yas the nature of the matter constituting tt, anton to which it 

alls. 6. 

We commend the following to the attention of electuicians, 
as coming from one of their own number :— 

‘By ‘freeing’ a cable, it 1s understood that the end opposite 
to the testing-station is detached from the apparatus and left 
free in the air; and, provided the cable be clectircally perfect, 
no deflection of the magnetic needle will appear at the testing- 
office when the cable is jomel up through a delicate galvano- 
meter to ‘emth.’ If, however, the cable thus insulated is lying 
nea: to o1 in the direct radius of a volcano, or near to any hot 
springs, the incieased temperature would cause a thermopile to 
be set up, and by induction through the insulating material its 
presence would be plainly manifest.” 


1 u Seismol * a Paper on Earthquakes in General, together with a 


New Theory of their Ongin, develo, by the Introduetion of Submarine 
Telegraphy.” By W.G Forster, Manager and Electrician t> the Eastern 
Telegraph Company, Zante Dedicated, by Special Authority, to His 
Majesty George I., King of the Hellenes. Pp. 68. (London: Waterlow 
and Sons, 1887 ) 











The fact that in certain earthquakes the author made this test 


and found no current, is used as an argument to show the 
“absolutely local nature” of what in another place he calls the 
“centri” of the shocks. 

What is of real value are his positive observations of certain 
cases where the ruptuie of a cable or the production of a bad 
fault in it took place at the moment an earthquake occurred, and 
of cases wheie, when the cable came to be repaired, the contour 
of the ocean bed was found to have undergone a distinct change, 
the cable being, in more than one instance, actually buried 
below the new surface, The great earthquake which destroyed 
Filiatra n August 1886, shook the telegraph office at Zante 
so sharply that the clerk rushed out. On returning to his Morse 
instrument, he found, by the paper band which was still run- 
ning, that a message coming from Candia had been interrupted at 
the time of the shock, and lests taken immediately after showed 
a dead break 23 miles fiom Zante. Other cables, following a 
more northerly course, were not disturbed. In another instance 
a cable was broken at once in two places, 2 miles apart, ap- 
parently by a subsidence of the ground between. Once, when 
the Zante-Trepito cable was broken by an earthquake 7 
miles from Zante, the repairing ship discovered ‘that the break 
had occurred in a depth of about 2000 feet of water, where 
about 1400 feet originally existed, and it was impossible to haul 
in the broken end, firmly jammed down by the mass which had 
fallen over and upon 1t,” 

If Mr. Forster had contented himself with telling the story of 
facts like these, which have come within his own observation, 
the seismologist would have felt nothing but giatitude. But 
these grains of wheat are only 1eached after wading thiough an 
intolerable deal of wordy chaff. The gist of the pamphlet is to 
be found in the last fifteen or twenty pages, and we advise the 
reader who wishes to save his patience to go to them at once. 
We conclude by quoting an interesting passage where Mr, Forster 
describes two natural phenomena of Cephalonia, about which 
one would like to know more :— 

“Not far from Lizuri, which is on the western side of the 
Bay of Argostoli, is a moving 1ock which, unchanged by the 
roughest or the calmest sea, rocks to and fro with the regularity 
of a pendulum. It is separated fiom a fixed mass of 10ck 
against which it opens and shuts in its perpetual motion; at one 
time it will jam a knife placed in the crevice, from which, ina few 
seconds, extraction is impossible, whilst the next moment you 
can easily insert your bent hand when its maximum apeiture has 
been reached. This phenomenon has been carefully examined 
by many scientific men ; divers have been sent below to ascer- 
tain if it be the result of a detached rock from a neighbouring 
cliff having fallen on to another, and thus becoming very 
finely balanced, as all logan stones usually are. However, it 
was not only shown to be a perfectly solid rock, but it does not 
require the motion of the water to sway it, as so often we find it 
erroneously stated, the motive power for swaying it being fur- 
nished from an absolutely mexplicable cause. Nearly opposite 
to this rocking stone the other remarkable phenomenon ıs to be 
found, consisting of a body of water, equal in bulk to about half 
a milion gallons per day, running in from the sea at four 
points on the coast somewhat rapidly for a certain distance until 
it gradually becomes sucked into the earth and disappears. By 
conducting the water into an artificial canal for a few yards, and 
by collecting the four points of supply into one, enough motive 
power is obtained to drive two mills. The stream, after being 
thus utilized, 1s allowed to follow its own course, and is lost 
among the rocks, . . . [It] has no visible outlet.” 





THE MINERAL CONCRETION OF THE TEAK 
TREE 
At 


the last meeting of the Nugirı Natural Ilistory Society 

Mr. Lawson showed a specimen of a whitish mineral sub- 
stance found in a teak tree growing in the Government Plantation 
at Nilambur. This peculiar secretion is not altogether unknown 
to officers in the Forest Department, and its composition has on 
mone than one occasion been investigated by chemists. 

In 1870 the fact of calcareous masses occurring in timber was 
brought to the notice of the Asiatic Society of Bengal by Mr. R. 
V. Stoney, who stated (vide P.A.S.B., May 1870, p. 135) that 
many trees in Orissa had pieces of limestone o1 calcareous tufa 


1 A Paper rend by David Hooper at a meeting of the Nilgiri Natural 
H story iety, Ootrcamund, November 7, 1887. 
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in their fissures, but principally Asan (Zerminaha tomentosa, W. 
and A.), Swarm (Zisyphus rugosa, Lam.), Sissu (Dalbergia sissu, 
Roxb.), and Abnus spyros melanoxylon, Roxb.). 

In 1880, Mr. V. Ball, in making a geological survey in the 
Central Provinces, met with this concretion, and thus alludes to 
it in his ‘‘ Jungle Life in India” :—‘‘ Some white marks on the 
cut stumps of an Asan tree caught my eye, and these on exam- 
ination proved to be sections or laminge of calcareous matter 
which alternated with the ordinary rings of woody growth. 
The rocks about were gneisses and schists, and I could discover 
nothing in the soil to account for the peculiarity. In some cases 
irregularly shaped pieces seven inches long by two inches thick 
were met in the trunks at a height of about six feet from the 
ground. By the natives the lime is burnt and used for chewing 
with pan. On examination it was found there was no structure 
in these masses which would justify a conclusion that they had 
been formed by insects. Some included portions of decayed 
wood seemed to be cemented together by the lime.” 

Major-General Morgan, late Deputy Conservator of Forests, 
Madras, of it in the following terms in his ‘ Forestry of 
Southern India” :— It 1s a curious fact that in the Wynaad, 
though there is no free lime in the soil, yet Teak (Tectona grandis) 
and Blackwood (Dalbergia latifolia), if wounded near the ground, 
contrive to absorb large quantities of lime. It may be seen, 
incrusting the tree on the surface as far as four feet in height, 
from three inches to a foot m width, and two or three inches in 
thickness. The lime 1s so hard that it destroys circular saws, and 
the Carumburs use it for chewing with betel.” 

Abel, in 1854, thus described it: ‘‘The wood of teak, which 
grows in the South of India and other tropical countries, fre- 
quently exhibits cracks and cavities of considerable extent lined 
with a white crystalline deposit consisting chiefly of hydrocalcic 
orthophosphate, CaHPO,,H,O, with about 114 per cent. 
ammonio-magnesium phosphate” (Chem. Soc. Q.J. xv. 91.) 

This white deposit in the wood of teak has also been examined 
by Thoms, who found it to consist of monocalcic orthophosphate, 
CaHPO, (‘‘Landw. Versuchs. St.” xxu. 68, xxii. 413). More 
recently still Prof. gud has found in teak a specimen of crystal- 
line apatite, a well-known mineral containing a large proportion 
of calcium phosphate. 

“ The formation of this deposit indicates that the wood itself 
must contain a considerable i apes of phosphoric acid, and the 
analysis shows this is really the case, as the ash of teak wood is 
composed as follows :— 


CaO MgO FeO K0 NaO SiOg 

3°35 9°74 080 1°47 oog a498 
The percentages of carbon and hydrogen are higher than in most 
woods, and this together with the richness in calcium phosphate 
and silica may perhaps account for the great hardness of teak ” 
(Watts’ ‘Dict. Chemistry,” 3rd Supp. p. 1894). 

The sample from Nilambur was in the form of a rounded 
flattened cake about ten inches in diameter and two or three 
Inches in thickness; dirty white in colour, with a rough gritty 
surface, A sample was made for analysis by breaking off 
portions from different parts of the ae and reducing the 
whole to a fine powder. The powder examined under the 
microscope was mainly in an amorphous condition similai to 
prepared chalk, with a dark-coloured gummy matter, and a small 
quantity of crystalline quarts sand. The following is the com- 


SOs P20; 


CO, CI 
aaa 29°69 


o'or ool 





position :— 
Calcium carbonate tts 70°05 
Tricalcic orthophosphate . é 2°89 
Quartz sand ie ; aes ‘ 9°76 
Organic matter .. D Me 14°30 
Moisture oe rr ae 3°00 
100°00 


The analysis shows that the principal compound is calcium 
carbonate, and the concretion approaches nearer the chalk or 
limestone formation than that of the apatite or phosphatic 
found by other investigators. An examination of deposits from 
other trees might show greater differences than these, but it seems 
enough has been done to prove that the calcium element forms 
the base. 

The sand, probably blown up as dust and made to adhere by 
the organic matter, is a mechanical ingredient. The deposit 
contained no salts of sodrum or calcium soluble in water, nor any 
ammoniacal compounds; this would stand to reason, as the 





heavy rain to which this district is subjected would scarcely leave 
anything soluble on the trees. 

A sample of the soil from the Teak Plantations, the same as 
that in which the ipecacuanha is being cultivated, has also been 
examined. It is a light reddish brown sandy loam with quartz. 
In a dry state it contains 79 per cent. of silica and silicates, about 
5 per cent. of organic matter, the same of iron oxide and alumina, 
and 0'217 per cent. lime as oxide. 

The scanty amount of lime present in the soil, and the large 
amount found ın the tree, show what an enormous quantity must 
have been taken up by the sap. I have shown elsewhere that a 
full-sized cinchona tree contains about ten ounces of hme (as 
slaked lime), not concentiated by abnormal development in one 
place, but distributed in all its parts. A teak tree from its size 
and ash contents would have a much larger supply than a cinchona, 
and yet, ıt seems, is able to excrete it in some abundance. In 
what manner this takes place is not easy to determine. The 
calcium enters the plant in a soluble form as sulphate. The 
calcium unites with oxalic and other acids and is precipitated, 
while the sulphuric acid parts with its sulphar to form organic 
compounds. A wound in the tree is liable to render these pro- 
cesses abnormal by causing the vegetable acids to ferment by 
exposure to the air and to yield carbonic acid as one of the pro- 
ducts, and this meeting with the calcium in the ascending sap 
exuding from the wound might convert it unto an insoluble 
calcium carbonate which would harden in the cavity of the tree 
and form the deposit. 





THE NEW YORK AGRICULTURAL STATION} 


“THE special report of the Director, Dr. E. Lewis Sturtevant, 

extends over the first fifty-seven of a volume of 480 pages, 
and within theirlimits are to be found the general conclusions 
arrived at during the past year. The remainder of the brochure 
consists of the detailed reports of the horticulturist, the botanist, 
and the chemist. After an analysis of the rainfall and tempera- 
ture of 1887, which appear in general climatic conditions to 
have borne a great resemblance to what we ourselves experienced, 
the Director calls special attention to the importance of soil 
moisture, and surface cultivation as a means of conserving it. He 
shows the vast importance of checking evaporation trom the 
surface by preserving a finely pulverized condition of the 
top soil. This he calls a ‘soil mulch,” and states that ‘ it 
protects the capillary outlets from surface exposure.” 

“The extent of the conservation of water through the preven- 
tion of evaporation by cultivation, as measured by the lysmmeters 
in 1885 from May to September inclusive, with a rainfall of 14°42 
inches, as between bare soil and cultivated soil, was about 1‘4 inch, 
and as between cultivated land and sod-land about 2°5 mches. 
The rational direction, therefore, to the farmer for carrying 
out intercultural tillages must be to use an implement as a means 
to an end, #.¢, the maintaining of a mulch of loose soil upon the 
field. . . . The intercultural tillage should be applied whenever 
the upper soil has regained, through the effect of rains, its con- 
nection with the lower soil, and the capillary tubes become 
extended to the surface. Following the same lne of argument, 
the evil effects of weeds ast attributed to their appropriation and 
transpiration of moisture from the soil rather than to their 
robbing the plant of food constituents. This conclusion will be 
brought home to anyone who notices the diy condition of the 
soil in near proximity to tree roots.” 

The remarks upon feeding cattle with a view to milk and to 
beef production are interesting, but the system of experimenting 
upon single animals is not to be commended. The conclusion 
forced upon the Director, that ‘‘individuality is sufficient to 
mask the influence of food,” is patent to anyone, and should 
demonstrate the absolute need of carrying out any feeding 
experiments upon a large number of cattle simultaneously. 
Average results may then be expected upon which practice may 
be based. 


The Director pours a flood of cold water upon the system of 
plot experiments in the field. Under the head of “Conclusions” 
he says :—‘‘ These field trials indicate the utter unreliability of field 
experiments, and should convince the public of the lack of laa 
which attends all general conclusions gained by this process, 
trust the time may arrive when this plat work, instead of being 
forced upon experiment stations, will be condemned.” Certainly 


7 Sixth Annual Report of the Board of Control of the New York Agri- 
cultural Experiment Station (Geneva, Ontario Co ) for the year 1887. 
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after obtaining no increase by the application of 1400 pounds of 
a fertilizer, over what had been obtained from a dressing of 400 
pounds per acre, there might appear some cause for complaint, 
We cannot, however, indorse Dr. Sturtevant’s opinions: Plot 
experiments may be made fairly representative of larger areas, 
and upon them various treatments of soil and crop may be com- 
paed. No doubt gieat cate should be taken in carrying out 
such experiments ; but surely a series of plots of }, yp, or yh acre 
each might be and are made to teach most useful lessons, Dr. 
Sturtevant might well pause to consider that if such experi- 
ments are of no value the value of other experiments might be 
doubted, and the public, to whom he appeals, might think fit to 
rescind a grant amounting to £4009 a year for the purpose of 
carrying out his researches. ‘The volume abounds in tables of 
analyses of fodder and grain crops. A large portion (200 pages) 
of the middle is occupied by a descriptive catalogue of varieties 
of beet, carrot, radish, turnip, onion, celery, spinach, squash, 
tomato, &c., mostly very wearisome, and savouring more of the 
catalogue of the seedsman than of the results of scientific work, 
Downton. JOHN WRIGHTSON. 


SCIENTIFIC SERIALS, 


Bulletin de CAcadédyne Royale de Belgique, January.— 
Researches oa the influence of magnetism and temperature on 
the electric resistance of bismuth and its alloys with lead and tin, 
by Ed. van Aubel. These protracted experiments have been 
undertaken in order to determine the vanations of electric 
resistance due, not only to magnetism and heat, but also to 
molecular structure, with a view to discovering the causes of the 
disturbances and completing our knowledge of the phenomena 
first observed by Hall. Inthe present paper, a first contribution 
to the study of the subject, the author deals mainly with the 
diminution of the electric resistance of bismuth and its alloys 
under increased temperature. He shows that the anomaly 
cannot be due to the presence in the metal of foreign elements 
such as arsenic, tin, lead, or iron. The state of greater or less 
tension of the bismuth itself also seems to have no influence. 
But the study of some bismuth wire obtained by the soldering of 
the filings of this metal under a pressure of several thousand 
atmospheres constantly exhibits a considerable increase of resist- 
ance when the temperature 1s raised.—Experimental researches 
on the vision of the Arthropods, third part, by Felix Plateau. 
This part deals with the vision of caterpillars, and with the riv/e 
of the frontal ocelli in the perfect insects. The very numerous 
experiments here described and carried out under the most varied 
conditions, tend to the general conclusion that in insects possess- 
ing both compound and simple eyes (ocelli), the former are of 
some service, while the latter are quite useless, and should conse- 
quently be grouped in the category of rudimentary or atrophied 
organs. In the case of caterpillars the vision is defective, not 
extending distinctly beyond one centimetre, and 1s supplemented 
hy the antenn and the fine hairs covering the body. Perfect 
insects when completely blinded almost invariably fly in a straight 
line vertically, which, against the opmion of Forel, is attributed 
to the more intense light of the higher rezions, to which the 
whole surface of the body is susceptible. The primitive ‘‘derm- 
atoptic sensation” is revived, and acts in a feeble way as a 
substitute for the later developed ocular vision of which the 
animal has been deprived.—On the molecular work of the 
organic liquids, by P. De Heen. It is showa that the author’s 
formula of 1882, that for the organic fluids belonging to one and 
the same homologous series the molecular work is fairly constant, 
has been mainly confirmed by subsequent research.—This number 
of the Bulletin also contains a valuable paper by Louis Henry 
on the volatility of the carbon compounds, the result of several 
years’ research. 


Rivista Scientifico-Judustriale, February 29.—On the perono- 
spora of the grape-vine, by Prof, G. Cuboni, The two phases 
of this disease are fully described for the first time, and the 
disease itself is carefully distinguished from black-rot and other 
analogous forms of blight with which it is often confounded. A 
mixture of sulphur with 3 or 4 per cent. of the sulphate of 
copper is proposed as the best remedy if applied at an early stage. 
~~Prof. E. Canestrini concludes his experiments on some effects 
produced by induction sparks, In one instance the leaves of 
some perennial plants were found to be covered with dark spots 
similar to those frequently observed on plants struck by lightning. 
But the results of these researches, like others of a similar kind, 





have obviously no more than a relative value, depending as they 
do on the intensity of the induced currents. 


Journal of the Russian Chemical and Physical Society, vol.'xix. 
No. 8.—Isomery in the series C Hm- by A. Favorsky.—On the 
laws presiding at reactions of direct addition, by J. Kabloukoff. 
—-Short notes by MM. E Sokoloff, Joukovsky, and Gorboff.— 
Experimental researches into the oscillations of electrical force 
in electrolytes, by A. Sokoloff; it 1s the third of a series of 
elaborate papers on the subject, especially with regard to the 
capacities of voltameters,—On the measuring of specific heat by 
the method of mixtures at a constant temperature, by N. 
Hesehus.—End of a full bibliography of all books and articles 
printed in Russia on chemistry and chemical technology dunng 
the year 1886. 


Journal of the Russian Chemical and Physical Society, vol. xix. 
No. 9.—On the speed of formation of acetic ethers of monatomic 
alcohols, by N. Menshutkin, being a first paper of a new series 
of researches where the compound influence of the surrounding 
medium in which the reaction is going on has to be studied.— 
Notes by MM. Matweieff and Spiridonoffi—On the empirical 
formula of cholic acid, by P. Latchinoff, being an answer to the 
criticisms against the new formula (C,;H.Os) proposed by the 
author.—On the gelatinous state of albuminoid bodies, by W. 
Mikhailoff, being the first of a series of papers intended to 
summarize elaborate researches on the subject, in accordance 
with the principles laid down by Lieberkuhn and his followers. 
—~On the number of parameters which determine the displace- 
ment of a kinematic chain, by P. Somoff. Taking up the view 
of Reuleaux, who recorded each mechanism as a kinematic chain, 
the author shows the necessity of considering the degree of 
freedom left to each part of the chain in its displacements in 
various mechanisms. —On the dependence of the colour of bodies 
on the angle of incidence of the rays of light, by W. Rosenberg. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, March 15 —‘' Report of the Observations of 
the Total Solar Eclipse of August 29, 1886, made at Grenville, 
in the Island of Grenada.” By H. H. Tumer, M.A., B.Sc., 
Fellow of Trinity College, Cambridge. Communicated by the 
Astronom e Royal. 

he first part of the paper gives details of the general arrange- 
ments made for observation tha selection of a fie, the erection 
of the instruments, and a hut to cover them; and refers to the 
unfavourable conditions under which the observations were made. 
The second part gives the results of the observations. These 
were of two kinds. 

(1) Before and after totality the order of appearance and 
disappearance of a number of bright ‘lines in the s m of 
the chromosphere and inner corona was watched. ‘The lines 
selected were those observed by Mr, Lockyer in the Egyptian 
eclipse of 1882, and the observations were undertaken with a 
view to the confirmation of his results, 

; ie lines are denoted for convenience by small letters as 
‘ollows :~— 


se | A A 

A ane 4870'S E iiinn 4917'9 A vee vans 4932°5 
ò cone 48712 J eee vee 49196 i oaeee 49334 
C asees 48900 | E essere 4923'1 Aiae vere 4956'5 
Looe ene 48904 l gewa wee 497O'O 


With this nomenclature, a table given by Mr. Lockyer in a 
short account of his results (Roy. Soc, Proc., vol. xxxiv., 1883, 
pp. 291, &c.) shows that lines œ and /are seen by Tacchini in 
prominences, while a, 4, c, d, e, f, and 4 are seen in spots, 

Mr. Lockyer saw g and 4 7 minutes before totality, 
and in addition £ and / 3 H ” 
and all the lines 2 ” ” 


In my own observations I saw ẹ 3 minutes before totality, 
and in addition ¢ 40 seconds 3 


while the moment of appearance of all the lines was indistinguish- 
able from the commencement of totality. 

After totality clouds obscared the sun for a short time; but 
a their clearing the visibility of g and 4 wus noted ; ¢ could not 

seen, 

The three lines g, s, and # were extremely short, and did not 
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appear to extend beyond the chromosphere before and after 
totality. 

The unfavourable conditions under which the observations 
were made as compared with Mr. Lockyer’s—with a low sun 
and thiough passing clouds, and an atmosphere charged with 
moisture which doubtless diminished the Tight in this region of 
the spectrum considerably—pe: haps account in some measure for 
the stuking difference in vividness of the phenomena. The 
solar activity was also much nearer minimum in 1886 than in 
1882, As far as they go, however, the observations are con- 
firmatory of Mr. Lockye1’s, except in the visibility of the line & 
after totality. This line was not noted before totality, and it 1s 
possible that the observation may be spurious, although the 
evidence for it is as good as that for all the observations, which 
weie found to be generally of a difficult character. The instru- 
ment used was a 6-inch refractor by Simms, with a gratin 
spectroscope; the grating being 14 inch square, ruled wit 
17,000 hnes to the inch, The second order of spectium was 
used. 

(2) During totality I was directed to look for cumrents in the 
corona, I can only report a negative result. The structure of 
‘ the corona appeared in a 4-inch refractor, with a power of 80, 
to be radial to the limb throughout, and no stuking differences 
in special localities were noticed. 

Appended to the paper are two diawings which do not attempt 
to give more than the distances to which the coronal rays ex- 
tended ın various directions. One was made by Mr. St. George 
with an opera-glass, and the other by Lieut. Smith with the 
naked eye; but in the latter case the observer’s eyes had been 
specially covered fifteen minutes before totality, and the 
brighter portions of the corona were screened from him by a disk 
of angular diameter three times that of the moon. He con- 
sequently traced the rays much further than Mr. St George, 
though, allowing for this difference ın conditions, the diawings 


are fairly accordant. CR 


“On the Ultia-Violet Spectra of the Elements. Part III, 
Cobalt and Nickel.” By Profs. Liveing and Dewar. 

The authors compare the results obtained by the Rutherfurd 
grating which they used mm measuring the wave-lengths of the 
iron lines with those obtained wlth the larger Rowland’s pati 
used for measuring the wave-lengths recorded in this paper, an 
find them closely concordant. They next compare the measures 
of wave-lengths of the cadmium lines obtained by them by means 
of a plane Rowland’s grating and a goniometer with an 18-inch 
graduated circle with those obtained by Bell with a large concave 
grating of 20 feet focal length. The result of the compazison 
is that the plane grating gives measures which agree very closely 
with those given by the concave grating, while the former gives 
more light and is better for complicated spectia, such as those 
described 11 this paper, because the overlapping spectia of differ- 
ent orders are not all in focus together as they are when a concave 
grating is used. 

The authors give a list of 580 ultra-violet lines of cobalt and 
480 lines of nickel. They find a certain general resemblance of 
the two spectra, but no such exact correspondence as the close 
chemical relationship of the two metals would render probable. 
They point out that the coincidences of lines of the two metals 
are hardly, if at all, more in number than would have been the 
case if the distribution of the lines had been fortutous. They 
give a map of each spectrum to the same scale as Angstrom’s 
normal solar spectrum. 


Linnean Society, March 15 —W. Carruthers, F.R.S., 
President, in the chair,.--On a ballot being taken, the following 
were elected Fellows of the Society: Messrs. J. W. Taylor, 
. W. Gardiner, and David Sharp. The following were admitted 
Fellows of the Society: Messrs. A. G. Renshaw and A. E. 
Shipley.—~Mr. J. Harting exhibited the frontal portion of the 
skull of a red-deer stag, which, althongh an adult animal, 
had never possessed horns, and made some remarks on 
the occasional occurrence of this abnormality. The stag in 
question was one which had been shot some years ago by the late 
Emperor of Geimany in the Royal forest of Gohrde, in Hanover. 
A discussion followed in which the President, Mr. Seebohm, and 
Dr. Hamilton took pait.—The first paper of the evening was 
then 1ead by Mr. George Massee, entitled ‘‘ A Monograph of the 
Thelophoree,” and drawings of several of these Fungi were ex- 
hibited. The paper was criticized by Mr. A. W. Bennett and 
Prof Marshall Waid.—In the absence of the author, a paper by 
Mr, E, A. Batters, describing three new marine Alge, was then 








read by the Botanical Secretary, Mr. B. Daydon Jackson, who 
exhibited the drawings made to illustrate the paper. After some 
critical remarks from the Piesident, Mr. Harting pointed out 
the indirect influence of the Gulf Stream in causing a deposition 
of northern sea-weeds upon the north-east portion of the 
Fnglish coast, where some of the species described had been 
found, 


Zoological Society, March 20.—Mr. Henry Seebohm in the 
chair.—Mi, G. A. Boulenger read a note on the classification 
of the Ranide, in which, after speaking of the difficulty hitherto 
experienced in dividing this large group satisfactorily, he called 
attention to Peters’s discovery that in certain forms a small ad- 
ditional phalanx is present between the ultimate and what rs 
normally the penultimate phalanx. The author therefore pro- 
posed to separate the family Ranide into two groups, according 
to the presence or absence of this peculia: digital structure. —Mr. 
G. B. Sowerby gave the description of sixteen new species of 
shells, amongst which were two species of the genus Zima from 
Hong Kong and Japan ; a remarkable species of the rare genus 
Malletia from the Bay of Bengal; a veiy distinct species of 
Cyprea fom Japan ; and one of the largest species yet known 
of the genus Co/umbella.—Mr. F. E. Beddard read some notes on 
a freshwater Annelid, of which he had obtained specimens from 
a tank in the Society's Gardens. Mr. Beddard referred these 
specimens to a new species of the genus €olosoma, which he 
proposed to called z headleyi.—Prof. Newton, F.R S., com- 
municated (on behalf of Mr. Scott Barchard Wilson) the de- 
scription of Chlorides, anew generic form of Fiingillidee, based 
on a specimen obtamed on the west coast of the Island of Hawaii, 
Sandwich Group which he proposed to name Chloridops koua. 
Unfortunately the single example yet obtained was of the 
female sex. 


Geological Society, March 14.—W. T. Blanford, F.R.S., 
President, in the chair.—The following communications were 
read :-On the gneissic rocks off the Lizard, by Howard Fox, 
with notes on specimens by J. J. H. Teall. The 1ocks may be 
classed under three heads: (1) the coarse gneisses or Mén Hyr 
type, (2) the light-banded granulitic gneisses or Wiltshire type, 
and (3) the transition micaceous rocks of ‘‘ Labham Reefs,” type 
intermediate between (2) and the mainland schists. The ont 
are seen in Mulvm, Taylor's Rock, Man-of-war Rocks, the Stags, 
Mên Par, Clidgas, Mên Hyr, and Vasiler ; the second in Sans- 
pareil, the Quadrant and adjoining reefs, Labham Rocks, &e. ; 
and the third in the Labham Reefs. The inclination of the 
divisional planes appeared conformable with that of the 1ocks of 
the mainland. The gneisses and granulites of several of the 
islands are traversed by numerous dykes of prophyritic basic 
rock, seen in Taylor’s Rock, Alan-of-war Rocks, Sanspareil, 
Quadiant Rock and Shoals, and Clidgas. These dykes have 
been disturbed by movements subsequent to their intrusion, They 
sometimes strike across the foliation-planes of the gneiss, and 
send veins into the latter 10ck ; at other times the strike is parallel 
to that of the foliation-planes ; the two modes of occuiience are 
occasionally observable in different portions of the course of the 
same dyke, ep. in one traversing that part of the Man-of-war 
group known as the Spike, This dyke is also noticeable from 
the fact that it appears to be traversed by veins of gneiss. The 
dykes vary in width from 18 inches to several feet. In his notes 
on the specimens, Mr. Teall arranges the rocks in four groups. 
Prof. Bonney spoke in high terms of the value of the work done, 
as it was in a region accessible with difficulty, which time did 
not permit him to explore when working at the rocks of the 
mainland.-The Monian system, by the Rev. J. F. Blake. The 
readmg of this paper was followed by a discussion in which the 
President, Dr. Hicks, Prof. Hull, and Prof. Bonney took part. 


Royal Meteorological Society, March 21.—Dr. W. 
Marcet, F R.S., President, in the chair.—The President 
delivered an addiess on atmospheric electricity. He first 
alluded to Franklin’s experiments in America in 1752, who suc- 
ceeded in obtaining the electricity of a storm-cloud by conducting 
it along the string of a kite sent into the cloud. De Romas, in 
Enrope, repeated the experiment, and, having placed a wire 
within the twine his kite was attached to, obtained sparks of 9 
or 10 feet in length. The characters of the two kinds of elec- 
tricities were next described—the vitreous or positive, which was 
produced by rabbing glass, and the resinous or negative, obtained 
by rubbing sealing-wax or another resinous substance; and it 


was shown, by bringing suspended balls of pith within the in- 
i 
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uence of these electiicities, that electricities of different kinds 
ttract each other, and those of the same kind repel each other. 
Je Saussure’s and Volta’s electroscopes were next described, 
ith-balls being used in the former and blades of straw in the 
utter for testing the presse of electricity. With the object of 
ieasunng the force of electricity, Sir W. Thomson’s electro- 
eter was mentioned, m which the electricity 1s collected from 
re air by means of an insulated cistern letting out water drop 
«y drop, each diop becoming covered with electricity fiom the 
tmosphere, which runs into the cistern where it is stored up, 
ad made to act upon that portion of the instrament which 
ecoids its degree or amount. The atmosphere is always more 
r less electrical, or, in othe: Words, possessed of electrical ten- 
ion, and this is nearly always positive; while the earth 
xhibits electrical characters of a negative kind, The effects of 
tmospheric electricity were classed by Dr, Marcet under three 
reads : (1) bghtning im thunderstorms; (2) the formation of 
wail; (3) the formation of the auiora borealis and australis. 


Te explained how clouds acquired their electrical activity by ' 


emarking that clouds forming in a blue sky, by a local conden- 
ation of moisture, became charged with positive electricity from 
he atmosphere; while heavy daik clouds rising from below 
keaier to the earth were filled with terrestiial negative electricity, 
«ad the two systems of clouds attracting each other would dis- 
‘harge their electricity, giving nse fo flashes of lightning. In 
ome cases a storm-cloud charged with positive electricity would 
pproach the earth, attracting the terrestrial negative electuicity, 
und when within a certain distance shoot out lightning which 
would apparently strike the earth; but ıt would just as well 
ave struck the cloud, only there was nothing in the cloud to 
sustain any damage, while on the caith there were many objecta 
kghtoing would destroy, to} say nothing of ‘its effects upon 
animal lfe Thunder is the noise produced by the air rushing 
an to fill up the vacuum made by the heat of the lightning flash. 
There may be sheet lightning, zig-zag or forked lightning, or 


globular hghtning, The latter is particulaily interesting from + 


ts assuming a spheiical form. [lnstiations were given of 
objects stuck by lightning, the most remarkable being, perhaps, 
he clothes ofa working man which were torn into shreds, while the 
nan himself was not seriously injured. Dr. Marcet next proceeded 
oshow a flash of lightning, which he pio luced by throwing on 
x white screen the imaze of an electric spark 2 or 3 inches ia 
sength, enlarged by means of the lens of an optical lantern ; 
corked hghtning, 6 or 8 feet m length, with its wrezulir zig-zaz 
souise, was most clearly demonstiatel. After alluding to the 
srotecting power of hyhtning conductors and their construction, 
Dr. Marcet explained the formation of bail and waterspouts, 
nnd exhibited an instrament by Piof Colladon, of Geneva, for 
showing the formation of waterspouts. Tle concluded his ad- 
hess with a few remarks on the amora borealis and austialis, 
the formation of which was illustrated by de la Rive’s experi- 
ment, which consisted of successive discharges of electric sparks 


hrough a partial vacuum while under the influence of a power- ' 


‘al magnet ; electiic sheets of light were seen assuming the form 
of bands and possessed of a certain rotating motion.—Mr, G. J. 
Symons, F.R.S., read a short communication on the non-existence 
of thunderbolts, and briefly described the history of several so- 
called thunderbolts, the specimens obtained being of an amusing 


character, thus clearly showing that they were of a terrestual ' 


wad not a celestial character. 


EDINBURGH. 


Royal Society, February 20,—-Sir W. Thomson, President, 
in the chair.—A preliminary note on the duration of impact, by 
Prof. Tait, was communicated. The results already obtained 
nyere got by means of a 1oughly made apparatus designed for 
the purpose of testing the method used, Wien a wooden blocs 
of 10 Ibs, mass fell through a height of 184 inches on a 1oandel 
lump of gutta-percha, the time of impact was found to be o'oor 
sec., and the coefficient of restitution was 0'25,—A paper on a 
bathymetrical suvey of the chief Perthshire lochs was read by 
Mr. J. S. Grant Wilson of H.M. Geological Survey. Loch» 
Rannoch, Tummel, Earn, and Tay, were specially dealt with. 
Ko the discussion which followed, Sir W. Tho nson remarked 
that he did not consider that the ice had much to do with the 
formation of rock basins. Where it found a rock basin alread 
an existence ıt might increase its dimensions.—Mr. Ii. M. 
Cadell, H.M, Geological Survey for Scotland, read a paper, of 
which an abstiact appeared ın our last issue (p. 488), on experi- 





| Prof. Tait cited De 





mental researches in mountain building.—Mr. Peach commani- 
cated a paper by Dr. Einst Stecher on contact phenomena of 
some Scottish olivine diahases. 


March 5.—-Mr. J. Murray, Vice-President, in the chair.—Mr, 
W. E. Hoyle communicated a paper by Mr. D. McAlpine on 
observations on the movements of the entire detached animal, 
and of detached ciliated paits of bivalve mollusks, viz. gills, 
mantle-lobes, labial palps, and foot. —TheChairman communicated 
n report on the fishes which he had obtamed in deep water on 
the north-west coast of Scotland. The report was drawn up by 
Dr, A. Gunther, F.R.S., Keeper of the Zoological Department, 
Brinsh Museam.—Prof. Haycraft read a paper by Dr. Carlier 
and himself on the morphological changes which take place in 
blood daring coagulation. —A paper by Prof, Tait on the mean 
free path, and the number of collisions per particle per second 
ina gioup of equal pees was communicated. Jn this paper 

Morgan's definition of the term ‘‘ mean,” 
and pointed out the difference between the mean free path, 
properly so called, and the quantity to which that name is usually 
applied,—-A. prelimmary note by the same author on the com- 
pressibility of glass at different temperatures was also read. The 
glass experimented upon was ordinary lead glass. At 8° C. the 
compressibility per atmosphere 13 0°0000027, and increases by 
000000002 per degree Centigrade of mse of temperature, 


March 19.—Sir W. Thomson, President, in the chair.— 
Mr, George Seton read a paper on illegitimacy in the parish 
of Mainoch.—Dr. G. Sims Woodhead communicated some 
notes on the use of the mercuric salts as antiseptic surgical 
lotions —In a paper on the effect of differential mass-motion on 
' the permeability of gas, Prof. Tait gave the calculations which he 
promised in his reply to Prof. Boltzman published in the PAr/o- 
sophical Mayasine.—The President read the second part of a 
| paper by Mr. J. J. Coleman, on a new diffusimeter, and other 
appara u for liquid diffusion, and discussed the determination of 
diffusivity in absolute measure from Mr. Coleman's experiments, 
—Su W. Thomson also read an extiact from a letter of the 
late Wilham Froude to himsels, dealing with the soaring of 
bids Mr. Froude showed that in all cases soaring is de- 
| pendent on the existence of upward air currents. In the case of 
» a complete calm at sea, the upward cwrent 1s produced by dis- 

placement as a wave passes underneath —Mr. W. Peddie read a 
J preliminary note on new determinations of the electric resistance 
of liquids by a method basel upon Joules law, and which 
} therefore avoids any error which might be caused by transition- 
resistance or polarization.—Mr. C. A. Stevenson gave a notice 
of the recent earthquake in Scotland, with observations on those 
since 1852, 


PARIS. 


Academy of Sciences, March 19 —M. Janssen in the 
chair.—-On certain points connected with the theory of ac- 
cidental errors, by M. Faye. It 18 argued tbat the arithmetical 
mean does not necessanly axl in all cases give the most prub- 
able result, The law of error can be 1egarded only as a simple 
| approximation to the truth, although so far valuable that it may 

be freely applied to all sorts of observations and measurements, 
providni they be exempt from systematic error, The danger 

ies in excluding all extremes which might have the effect of 
enablmg the observer to draw any conclusion he pleases, or 
which squares best with some preconceived view. The same 
subject is discussed in a paper by M. J. Bertrand on the prob- 
able value of the smallest errors in a series of observations. — 
, On a point in the theory of the moon, by M. F. Tisserand. The 
object of these remarks is to determine in Delaunay’s theory of 
the moon the full scope and application of the theorem of the 
invariability of the great axis of the lunar orbit. The demon- 
siration here induced from Delaunay’s method is extremely 
simple, and leads to some further interesting inductions,--New 
theory of the equatorial coud, by MM. Loewy and P, Puseux. 
The paper deals with the corrective terms depending on the 
inner glass and the axis of declination. In a future paper will 
be given the terms depending on the outer glass, together with 
the complete formulas of reduction. —QO.x the absorption of saline 
substances by plants, by MM. Berthelot and G. André. The 
experiments here described me mainly confined to the sulphate 
of potassa, and will in future be extended to other substances 
with a view to elucidate the obscure processes by which platts 


i derive their mineral elements from the soil, The solution of the 
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soil whence the roots derive the sulphate is shown to remain 
always richer than the solution penetrating into the vessels 
of the roots. Thus is confirmed the general law of this 
class of phenomena, and some important inductions are drawn 
from it in connection with the formation of the nitrates in certain 
lants.—On the relations of atmospheric nitrogen with vegetable 
umus, by M. Th. Schloesing. Having previously studied the re- 
lations of vegetable earth with ammonia, carbonicacid, and oxygen, 
the author here extends his researches to its relations with atmo- 
spheric nitrogen. —On theactinometric observations made at Mont- 
pellier during the year 1887, by M. A. Crova. From these observa- 
tions it appears that the calorific intensity, measured at noon, 
steadily ıncreased from the beginning of winter nearly to the end 
of spring, attaining its monthly maximum (1'35 calorie) in May, 
and its absolute maximum (1°54 cal ) on the 24th of that month. 
Then it declined rapidly, its mean value during the summer 
being inferior to the means of other seasons It rose, fell, and 
again rose in autumn, during which period it acquired a new 
maximum of 1'26. These obsei vations confirm the general laws 
induced from the records of previous years, showing that, 
although the e of maxima and minima may often be ex- 
ceptionally displaced, the maxima of radiation occur normally in 
spring, the minima in summer, Tables follow giving the mean 
annual intensities and other meteorological data for the five yems 
1883-87.—On the unification of the calendar, by M. Tondini. 
Reference is made to the recent steps taken by Italy for the pur- 
pose of promoting the universal adoption of the Gregorian 
calendar, which, thanks to the action of England, has already 
replaced the Chinese system in Japan under almost insurmount- 
able difficulties: —Remarks accompanying the presentation of a 
model of the Fumat safety-lamp, adapted for useim mines subject 
to fire-damp, by M. Taube This lamp, which has been 
for some time ın use in the Grand Combe mines, has suc- 
cessfully withstood the severe tests to which it has been 
subjected by MM. Mallard and Le Chf&telier, and seems 
to answer all the purposes of such an appliance quite 
as well as any other hitherto devised.—The meridian of 
Laghwat, by M. L. Bassot, The geodetic junction of Spam 
with Algeria, completed in 1879, has now been extended to 
Laghwat, 180 miles south of Algiers, and on the verge of the 
Sahara. This carries the great meridian for the west of Europe 
across 28° of latitude, from the northernmost point of Great Britain 
through France and Spain to about 33° N. latitude, on the 
confines of the desert. Fo the triangulation have been attached 
the astronomic stations Gelt-es-Stel and Laghwat itself, the 
latitude and longitude and an azimuth for each of these places 
having been accurately determined. —On the passage of the 
electric current through sulphur, by M. E. Duter. Sulphur, a 
very bad conductor at the normal temperature, is here shown to 
acquire a considerable degree of conductibility when raised to the 
boiling-point.—On the radiograph, by M. Louis Olivier. The 
instrument described under this name has been invented by the 
author as a self-acting recording photometer. At each revolution 
of the drum it closes an electric circuit, and thus automatically 
shuts off the luminous action at any desired moment, While 
serving in a general way as a registering apparatus for light, it 
is capable of venous applications in photography, meteorology, 
and physics. —On the hydrate of sulphurated hydrogen, by MM. 
de Forcrand and Villard. Having already made known the 
composition of this substance, HS+12HO, and measured its 
tension of dissociation between +075 and 29° C., the authors here 
resume its study for the purpose of more accurately determining 
this tension at or about the temperature of o°, This 1s found to 
be about equal to atmosphenc pressure.—Experimental re- 
searches oh chronic intoxication by alcohol, by MM. A. Mairet 
and Combemale. Having previously described the influence of 
chronic alcoholic intoxication on the nervous and muscular 
systems, the authors here study its effects on the heart, the 
respiratory and digestive organs, and the bodily temperature. 


BERLIN. 


Physical Society, March 2.—Prof. du Bois Reymond, Pre- 
sident, in the chair.—Dr. Gumlich spoke on Newton’s rings as 
seen by transmitted light. The speaker had calculated and ex- 
perimentally verified the formule for the rings as seen by 
transmitted light, in the same way as many years ago Prof, 
Wangerin had treated the rings when seen by reflected light, 
and subsequently verified the results of his calculations experi- 
mentally ın conjunction with Prof. Sohncke. The outcome of 
Dr. Gumlich’s calculation was the same as that of Prof. 
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Wangerin for the mngs seen by reflected light. When the 
ight ıs incident at nght angles, the rings ae circles lying in one 
plane: when the angle of incidence is less than a right angle, 
the rings lie on a surface of extremely complicated shape, which 
is characterized by a primary ordinate, and an oblique ordinate 
at nght angles to the former, which do not coincide at the point 
of intersection. By means of an apparatus which the speaker 
showed and carefully described, he had experimentally tested 
the accuracy of his calculations, and found them fally confirmed. 
When the light is incident obliquely, the rmgs me no longer 
circles as they are when it falls on to and passes through the 
medium at right angles, but are now ellipses whose axes bear 
aratio to each other which is dependent on the angle of in- 
cidence of the light. It was not found possible to obtain any 
definite results as regards the width of the rings, since this is ve 
largely affected by temperature.—Dr. Sprang reported on a wor 
which had been sent in by Dr. Muiller-Erzbach (treating of the 
determination of mean temperature by means of the weight of 
water which 1s vaporized. A bulb blown on the end of a glass 
tube is half filled with water and introduced into a wide- 
necked flask whose bottom 1s covered with sulphuric acid. 
Assuming the truth of Dalton’s law of tensions, Dr. Muller has 
arrived at a formula by means of which the mean temperature 
of a space can be determined from the mass of water which is 
vaporized in a given time.—At the end of the meeting Prof. 
Lampe discussed a reply which had been recently made to a 
criticism of his on a piece of work done last year by Dr. Haussler, 
and showed how devoid of foundation the reply was. 
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THE FORESTRY SCHOOL AT COOPERS HILL. 


HE Forestry School at Coopers Hill is intended in 
the first place for the education of a certain number 
annually of young officers for the Indian Forest Depart- 
ment. The arrangements are, nevertheless, of such a kind 
that private students are admitted to the forestry course, 
in as far as space is available, and on condition that they 
conform to the rules. 

It is im many ways advantageous that the Forestry 
School is attached to the Royal Indian Engineering 
College at Coopers Hill. Although the course for 
forest students is necessarily different from that designed 
for engineering students, there are several subjects to be 
studied in common, and consequently the present arrange- 
ments admit of the forest students obtaining their training 
in surveying, descriptive engineering, and mathematics, 
for instance, in the excellent courses provided by the well- 
known Professors ın the Engineering College. 

The Forestry School itself consists of a block of 
buildings attached to the Royal Indian Engineering 
College, on the brow of Cooper’s Hill, near Staines, and 
looking north over Runnymede and the Valley of the 
Thames. It is within a convenient distance from London, 
the traveller arriving at Egham (the nearest station on the 
London and South-Western Railway) in from forty-five to 
sixty minutes from Waterloo, Windsor Great Park is within 
a mile of the beautiful and spacious grounds in which 
the College stands, and the fine trees of all kinds to be 
met with in the neighbourhood give to the situation much 


that is desirable for a centre for the teaching of forest ' 


botany, and several parts can be made use of to a certain 
extent for illustrating subjects in forestry proper. 

The building of the Forest School itself consists of 
large and small class-rooms, a museum, and the well- 
designed and appointed botanical laboratory. In this 
block the students pursue their main studies—botany, 
forestry, and entomology. Their other studies—engineer- 
ing, surveying, mathematics, geometrical and freehand 
drawing, physics, geology, and one or two other subjects 
to be referred to presently—are pursued under the direction 
of the various Professors in the class-rooms and labora- 
tories of the Royal Indian Engineering College, to which 
the Forestry School is attached. 

The forest museum is a convenient, well-lighted room, 
rapidly filling with useful collections of specimens illus- 
trating the chief departments of forestry. Among the 
most valuable and conspicuous objects in this splendid 
collection may be mentioned the series of European and 
Indian timbers, which are so disposed that the student 
has ready access to them, while the Professors are able to 
refer to them in lecturing, and thus to make the teaching, 
in the best sense of the word, practical. Then there ıs a 
remarkably complete and interesting collection of imple- 
ments used ın forestry, and there are models of timber- 
shdes, apparatus for catching timber, and other forest 
works, also so disposed that every student can handle and 
examine them and learn their uses with facility. Another 
valuable feature in this museum is the series of economic 
products of Indian plants, This is of course not complete, 
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but the greatest credit is due to all concerned for bringing 
together for such useful purposes so many instructive 
specimens of fibres, seeds, barks, fruits, food-materials, 
&c., from the chief representative Indian plants; and 
when it is remembered that the Forestry School is so 
young, in this country (ıt was started in September 1885), 
it is the more praiseworthy that the authorities have made 
such good use of their opportunities and time. The 
collections must no doubt receive numerous additions as 
time passes, for it is well known that a museum takes 
many years to bring within measurable distance of com- 
pleteness, but the Cooper’s Hill museum is already fairly 
filled, the nucleus of the collections having been derived 
from the late Indo-Colonial Exhibition, and from the 
Royal Gardens, Kew. It would require too much space 
to enumerate the remaining interesting features of these 
instructive series of forest objects: specimens of timber 
showing the changes due to abnormal growths, the healing 
of wounds, the various injuries produced by unsuitable 
environment or by the attacks of insects and other living 
organisms, and last, but by no means least, a unique 
collection showing the ravages of those fungi which 
injure timber-trees, collected by Prof. Robert Hartig, of 
Munich, and presented to the School, and a collection of 
the more injurious forest insects, presented by Herr 
Oberforstrath Judeich, of Tharand. There is also a 
small herbarium, of a particularly interesting character, 
containing an excellent series of Conifers and other 
trees. 

The botanical laboratory has just been completed, and 
is, without doubt, one of the best designed small labora- 
tories, for its purpose, that we have seen. It consists of 
an oblong room running east and west, and lighted from 
the north and east by windows arranged conveniently for 
work with the microscope. There are also tables and 
apparatus for experimental demonstrations in vegetable 
physiology ; provision will exist for cultivating seedlings 
and plants at constant temperatures, for measuring growth, 
and for exhibiting the influence of light, gravitation, &c., 
on the growth of plants; and arrangements for showing 
the quantities of water given off from transpiring leaves, 
for developing plants in water-cultures, &c. The students 
are supplied with microscopes, reagents, and accessories, 
and are taught to familiarize themselves thoroughly 
with all modern appliances bearing practically on their 
studies 

The above-mentioned block of buildings also includes 
one small and one larger lecture-room, which are pro- 
vided with necessary teaching appliances. The series 
of botanical diagrams especially are remarkably good, 
and in fact many of them are unique, being the private 
property of the Professor of Botany, and drawn and 
coloured by himself. Another feature which must not he 
overlooked is the projected botanic garden. ‘This will 
consist of a senes of seed-beds, &c., illustrating the 
raising of forest trees, and of beds of plants chosen from 
the most important natural families, in order that the 
students may familiarize themselves on the spot with their 
chief characteristics. This botanic garden is now in 
process of being laid out, and it will be ready for the use 
of students in a short time. 

The courses of studies followed by the forest students 
are admirably adapted to the wants of practical men 
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whose lives will be largely spent in the creating, planting, 
preserving, and using of forest and other trees. Obviously, 
such a course must comprise several branches of teaching, 
the one thing common to all being that they bear upon 
the practical needs of the future forester. That the same 
training applies to a planter or estate-manager needs no 
remark, and portions of the course would be suited for 
others engaged in work in woodlands, and m the 
colonies, &c. The full course, as at present set forth in 
the syllabus of studies, 1s as follows. 

The student begins work in September, and at- 
tends lectures regularly during two academical years. 
In engineering, he is taught the principles of road- 
making, and the building of forest bridges and other 
structures ; he is also instructed in the practice and theory 
of surveying under the care of the Professor of Surveying. 
In his first year he studies for two terms under the 
Instructor in Geometrical Drawing, and in his second 
year receives lessons in the keeping of accounts. To 
these subjects may be added freehand drawing, and a 
modern language. In addition to these more technical 
subjects, the student attends certain short courses in 
mathematics and in applied mathematics, under the 
Professors of these sciences; he also studies physics— 
in lectures, as well as in the laboratory—entomology, and 
geology. 
being commenced, 

The rest of his work consists in the special training asa 
forester, and it may safely be stated that there ıs no other 
centre in the Empire where so thorough and excellently 
designed a curriculum for a forester or planter can be 
obtained. The two subjects of forestry and botany are 

“under the care of separate Professors, Dr. Schlich 
lectures on forestry, dividing his subject as follows :—In 
the first year he deals with the various soils, climates, and 
the 1egulating effects of forests on these; sylviculture, 
artificial and natural woods; the tending, thinning, 
pruning, &c.; the protection of forests against man and 
other animals, and especially insects, and against injurious 
plants, climatic influences, &c. During the second year 
the student is instructed in the utilization of forests; the 
technical qualities of woods ; the felling, shaping, trans- 
portation, &c., of timber; the utilization of mimor forest 
produce; the preservation of wood ; sawmills; charcoal, &c. 
He then passes to the study of working plans, and 
especially the arrangement of cuttings; surveying and 
mapping forests ; measurement and determination of ages 
of trees and forests ; and the methods of regulating the 
yield of forests. The final course of lectures is on forest 
law. In addition to the lectwes, the students also make 
occasional excursions, under the direction of Dr. Schlich ; 
the neighbourhood of Windsor Forest facilitating this 
important object, and enabling the Professor of Forestry 
to make his teaching thoroughly practical, 

In botany, under the management of Prof. Marshall 
Wand, the students are instructed by means of lectures and 
practical work in the laboratory and in the fields and woods 
of the neighbourhood. The course in botany is designed to 
train foresters, not technical botanists ; its aim is through- 
out practical, and directed to teaching the students exact 
and thorough knowledge of the life-phenomena of the trees 
and plants which it will be their duty to rear, and take care 
of, and utilize in the future. Commencing with a short 


A short course on organic chemistry is now | 








course of thoroughly practical instruction in the elemen- 
tary biology of plants selected as ulustrative types of the 
vegetable kingdom, the young student is taught the use 
of the microscope and how to apply it practically in 
examining the tissues of plants. He 1s then instructe lm 
the organography and anatomy of plants, learning (not 
only in lectures, but also in the laboratory and in the 
field) what the organs of plants ave, and what they do, so 
that roots, stems, leaves, buds, bulbs, tubers, tendrils, 
thorns, &c., become to him not mere abstractions, but 
objects on which his attention will be continually fixed as 
active parts of plants. The study of cells and their con- 
tents, of epidermis and stomata, of vascular bundles and 
other tissues—of wood, bark, cambium, and so forth—is 
carried on thoroughly, not only that the forester may know 
the principles by which to classify and recognize timbers 
and forest products, and learn their uses, but also that he 
may understand what these various parts of the plants do 
in nature: how heart-wood is formed, how the timber 
grows and may be improved, how wounds may be healed 
over, how the roots take up substances from the soil, and 
how the plant makes use of them, and so forth. The 
student concludes his first year’s study in botany (in the 
early summer) by familiarizing himself with the names 
and systematic position of the plants in the neighbouring 
fields and woods, especial attention being paid to the 
important trees and shrubs, and their relations to the 
forest flora of India. 

During his second year, the student 1s instructed in the 
physiology of plants~how they feed, respire, and 
chemically change substances in their interior; how they 
grow, and are affected by light, gravitation, temperature, 
moisture, &c. ; how they are reproduced, hybndized, and 
so on; the effects of various agents in the production of 
wood, in influencing the fe1tility, and so forth. The course 
is completed by the study of the diseases of plants, and 
especially of timbers, and how their effects may be 
munimized or healed. 

As special features of the greatest importance, it should 
be mentioned that the senior students pay periodic visits 
to the magnificent gardens, museums, and plant-houses at 
Kew, under the direction of Prof. Marshall Ward, in order 
that their knowledge of the important economic plants and 
their products shall be real. They see the plants growing, 
learn to familiarize themselves with their peculiarities and 
habits and uses, and are thus not strangers to them when 
they land in India. Secondly, the young foresters are 
taken abroad, and taught what life in the forest really is. 
At the completion of their first year’s studies, they ac- 
company the Professor of Forestry to Scotland, or to the 
New Forest, or to the Forest of Dean, as may be decided 
for the year; and at the end of their second year they are 
taken to the Continent for three or four months’ practical 
wok in Germany and France, to examine the systems 
pursued in the large and more systematically managed, 
forests of those countries, and thus to study the art of 
forestry ın practice under conditions more resembling 
those met with in the huge and valuable forests of 
India. 

During the summer of 1887, for instance, the young 
officers who are now in India were taken to Bavaria, 
under the direction of Dr. Schlich, accompanied by Prof. 
Marshall Ward and Mr. Gamble. They visited the 
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magnificent museum and laboratories of the Forestry 


School at Munich, the Forest of Freising, the willow 
nurseries and plantations at Oberberghausen, the spruce 
forests at Hohenaschau, and the timber depot at Traun- 
stein, 


school forests at Nancy, the cork oaks and pine forests 
in the Esterel, and the Pinus maritima forests on the 


west coast of France, used for the preparation of turpentine | 


as well as for timber. , 
With this practical tour, the training of the young 
forester in Europe stops, and he departs for India to 


assume the new duties and large responsibilities of his ' 


lfe as a forest officer under the Imperial Government. 





THE BALTIC AMBER COAST IN 
PREHISTORIC TIMES. 


Die prahistorischen Denkmaler der Provinz West- 
preussen und der angrenzenden Gebiete. Von Dr. A. 
Lissauer. (Leipzig: Engelmann, 1887.) 

ere prehistoric antiquities of that pait of the Baltic 

coast that lies about the mouth of the Vistula have 
something more than a local interest. The old Prussian 
shore—the land of the Æstiı of Tacitus and Cassiodorus, 
of the Estas of King Alfred—had already in very early 


widely ramifying amber commerce of antiquity, of which 
this was ın historic times the richest field of production. 
The present work by Dr. Lissauer, the President and 
founder of the Anthropological Section of the Natural 
History Society of Danzig, is peculiarly welcome as 


giving in a thoroughly scientific form a summary of the still more remarkable, bone figures of analogous character 


results of the archeological discoveries made in recent 
years relating to the prehistoric period in the province of 
West Prussia and its border districts. The author has 
divided the work into several sections, corresponding to the 
Neolithic, Hallstatt, and the successive Iron Age periods, 
and has accompanied each with an excellent synoptic list 
of the various individual finds, 

Of the earlier Paleolithic Age there are, of course, no 
remains in this Baltic tract, which was still covered with 
an ice-sheet at a time when primeval man had already 
begun to tenant the caves of Cracow. As the ice 
retreated there was formed the great glacier stream at 


longed its course to the west, and, joining with the Elbe, 
poured its waters into the German Ocean. The physica] 


event which in this region dominates all the succeeding | 


history is the breaking through of the Vistula at Fordon, 
near Bromberg, and the formation of the new channel by 
which it poured itself henceforth into the Gulf of Danzig; 
and this, geologically speaking, was a comparatively 
recent consummation. 
elaborate calculation of Jentzsch, based on the formation 
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to show that the ice and snow still lingered on the higher 
parts of the country. On the other hand, from the fact 
that Neolithic settlements are pecuharly abundant in the 
old bed of the Vistula itself, Dr. Lissauer concludes that 
this immigration did not take place till well after the 
date when the 11ver had taken its new course. Heie, too, 
as elsewhere, we find the same entire revolution in the 
character of the Neolithic fauna as contrasted with the 
Paleolithic group of the Polish caves for example. Not 
a single representative remains. No reindeer bones even 
have been discovered on the Neolithic sites of the lands of 
the Lower Vistula, though the remains both of aurochs 
and of bison have been found. 

Among the most interesting and characteristic objects 
that appear ın association with the Neolithic deposits of 
the Lower Vistula are certain rude representations of 
human and animal figures cut out of amber. These re- 
markable productions, perforated as if for suspension, and 
engraved with fine Imes, are more frequent to the east 
than to the west of the Vistula mouth ; but one of the most 
striking, a figure of a boar, ranked by Virchow amongst 
the best relics of the plastic art that have reached us from 
the Stone Age, was found in the neighbourhood of Danzig. 
These amber men and animals have been the object of a 
special study by Dr. Tischler, of Konigsberg, whose re- 
searches into the prehistoric remains of East Prussia are 


! the complement to those of Dr. Lissauer in the Western 
times a European importance in its connection with the ! 


Province. In his admirable papers on the Stone Age in 


' East Prussia, Dr. Tischler has shown that these figures 


are characteristic of an extensive East Baltic region ; they 
have been found in the same shapes and with the same 
perforations, but cut out of bone and stalagmite instead of 
amber, ın the Polish cave of Pod-kochanka ; and, what is 


have been discovered amidst the remains of a Neolithic 
station, described by the Russian explorer Inostranzeff, 
on the shores of the Lake of Ladoga. From these and 
other parallels, Dr. Tischler has been able to establish the 
existence of adistinct East Baltic Stone Province extending 
from the Oder to the Lake of Ladoga, and in all prob- 
abihty to the Onega shores, and including not only the 
provinces of East and West Prussia but the greater part 
of Poland The relation of these noithern “idols” to the 
clay figures of men and animals found in the Swiss lake- 


| dwellings, in the pile settlements of Laibach, and some 


, of the prehistoric sites of Hungary and Transylvania, 
present represented by the Vistula, but which then pro- - 


where one has been found of alabaster ; and the relation 
again of these latter to the “ Pallas” of Dr. Schliemann’s 
Trojan excavations, or the rude “ Carian” and Cypriote 
figures, suggest wide and far-reaching inquiries on which 
it 1s impossible here to embark. 

Of the Bronze Age, pure and simple, there are very 


‘ scanty remains in these East Baltic coast-lands ; though 
| there are sufficient examples, both of Hungarian and West 
The author has reproduced an ; Baltic forms, to show that before the close of the period 


‘in Central and North-Western Europe its arts were 
of the delta and the average amount of sediment conveyed 


already taking root in this region, Dr, Lissauer’s remarks 


by the waters of the Vistula, according to which the ' on what he terms the “ so-called Bronze Age,” but which, 


breaking through of that river to the north must have 
taken place approximately about 3000 BC, 
Neolithic immigration into the Old Prussian land from 
the south must have taken place at an early period is seen 


from the local distribution of these remains, which tends | 


in the greater part of our Continent at least, represents a 


That the | very well defined stage of culture, reflect an attitude of mind 
, not yet wholly extinct amongst German scholars. 


How 
far the Hallstatt culture can in this district be regarded 


as the immediate successor of that of Neolithic times is a 
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question, however, of comparatively secondary import- 
ance. The main fact with which we have to deal is that, 
it is only in the transitional age that takes its name from 
the great Salzkammergut Cemetery, and when iron was 
already coming into use, that we have the evidence of 
intimate and extended relations between the Amber Coast 
of the Baltic and the lands to the south and south-east. 
The importance of this fact in its bearing on the early 
course of the amber trade does not seem to me to be 
clearly brought out by Dr. Lissauer. Montelius, however, 
has conclusively shown that throughout the earlier and 
purer Bronze Age in Central and North-Western Europe 
the source of the amber supply was not the East Baltic, 
but the coast of Jutland and the mouths of the Elbe and 
Weser, where, as Mullenhoff has demonstrated on purely 
literary grounds, lay the Amber Islands of Pytheas. The 
main course of this early commerce, as indicated by the 
connection of the Bronze Age forms discovered, was up 
the course of the Elbe; and the first appearance of an 
intrusive southern culture at the Vistula mouth in Hall- 
statt times shows that it was not till this comparatively 
recent period that the Baltic amber route was opened up. 
But, when once this, then probably as now, far more 
prolific field was known, southern commerce showed 
` more and more a tendency to follow this route, to the 
final desertion of the older line to the north-west. Among 
the most characteristic evidences of the trade relations 
thus established between the Old Prussian Amber Coast 
and the Mediterranean may be cited the discovery 
of a “cordoned” bronze bucket of the class common 
to Northern and Southern Italy, and of which large 
finds have come to light ım Southern Hungary,—a class 
of objects which there seems no longer any warrant for 
qualifying, as Dr. Lissauer does, as “ Etruscan,” but which, 
as Helbig has shown, may very well represent an old 
Chalcidian fabric. A whole succession of finds of Greek 
coins further mark in somewhat later times the continued 
intercomse with the south. Dr. Lissauer apparently 
accepts the much-disputed Schubin find of Archaic coins 
of Athens and Erchomenos, and though the inclusion in 
this sixth century hoard of two later pieces of Athens 
and Miletus, and a modern Siamese coin, render the cir- 
cumstances of the find open to grave suspicion, the 
later series of discoveries of coins of Thasos, Macedon, 
&c., extending from Hungary to Gothland, throws a retro- 
spective light on the probable direction followed by one 
branch of this Baltic commerce. It appears equally clear, 
however, both from archzological and historic sources, 
that another line crossed the Julian Alps to the head of 
the Adriatic, finding in all probability its southern con- 
tinuation by the East Adriatic coasting route. This, it 
will be remembered, was the route followed by those who, 
in Herodotus’s account, conveyed the mysterious gifts of 
the Hyperboreans to the Delan shrine of the Sun-god—a 
mission which seems to have an inseparable connection 
with the “ Sun-stone” Islands of Endanos’s mouth and the 
Phaethontid maidens. 

Among the most interesting and characteristic features 
of the Hallstatt period in West Prussia are the “ face- 
urns,” or cinerary vases with human features rudely 
modelled on their neck; and Dr. Lissauer is probably on 
the right track when he compares them with the early 
vases of the same kind discovered by Fraulein von Torma 








in the Valley of the Maros in Transylvania. That they 
have any relation with the “face-urns” of Etruria seems 
out of the question, especially since the appearance of 
the monograph of Prof. Milam, tracing the evolution of 
the developed Tuscan type from an earlier class of 
cinerary vases with funeral masks attached to them. 
But the parallels from the Maros Valley may be more 
plausibly regarded as supplying an intermediate link in 
space and time between the face-urns of the Baltic coast 
and those of prehistoric Troy., In other respects the 
ceramic forms that occur in West Prussia and its border- 
lands during this period, such as the “twin” and painted 
vases, show strong southern and south-eastern affinities ; 
while the occurrence amongst the ornaments of Cyprea 
moneta and Cyprea annulus from the Red Sea and 
Indian Ocean point to still more extensive eastern 
relations. Cowry ornaments, it may be worth observ- 
ing, are of frequent occurrence in the prehistoric 
cemeteries of the Caucasian region, and there is here 
perhaps an indication of old Pontic communications by 
the Dniester or Dnieper Valleys—lines of intercourse 
which Dr. Lissauer does not seem to have kept sufficiently 
in view. 

The Hallstatt culture on the Old Prussian shore is in 
its turn cut short by that to which we in England give the 
name of “ Late Celtic,” but which on the Continent passes 
by the name of La Tène from the Swiss station of that 
name. The Roman taste for amber ornaments sub- 
sequently gave a great impulse to the commercial inter- 
course between south and north vá the Pannonian 
frontier station of Carnuntum, and we have abundant 
evidence of the progress of Roman provincial arts on the 
Lower Vistula. The finds of Roman coins become more 
and more frequent, and culminate in the reign of Severus, 
after which time they as suddenly fall off. There can be 
little doubt, as Dr. Lissauer has suggested, that this sudden 
break in the commercial relations with the south is due to 
the great migration of the Gothic tribes, who had before 
this time established themselves in this part of the Baltic 
coast, to their new seats on the shores of the Black Sea 
and Trajan’s Dacia. Into the depopulated lands west of 
the Vistula the new tide of Slavonic settlement now 
poured, while the older branch of the Litu-Slavic race, 
the Æstii or “Old Prussians,” still held their own on the 
Amber Coast to the east of the river-mouth, as we know 
from the offerings mate by them to King Theodoric. 
The last section of Dr. Lissauer’s work is directed to this 
Wendish penod of East Baltic history, to the “ Burgwall ” 
and the “ Bergwall,” the pile-dwellings, the characteristic 
pottery and ornaments of the primitive Slavonic race, 
and to the monuments of their rising commerce with 
Byzantium and the Arabian East. To a somewhat later 
date, perhaps, may be assigned the curious stone figures 
included by Dr. Lissauer in an appendix to his Neolithic 
section, and asto the date and origin of which he refrains 
from conjecture. There can, however, as the author him- 
self admits, be no reasonable doubt that they belong to 
the same category of monuments as the well-known 
Kamienne baby or “stone wives” of the Russian steppes. 
They extend, in fact, in an unbroken zone through Poland 
and Lithuania to the steppes of the Dnieper and the 
Sea of Azoff, and find their analogies in Central 
Asia and in the rude stone figures on the Siberian 
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kurgans, As to the ethnic character of the people 
who spread them over this vast Scythian region, we 
have the direct testimony of the traveller Rubruquis, 
who, when visiting the Polovtzi or Kumans—the scourge 
of medizval Russia—actually witnessed their erection 
over the grave-mounds or kurgans of that race. Their 
Turko-Tataric origin is indeed entirely borne out by their 
physiognomy, which, as I have myself had occasion for 
observing in various parts of Southern Russia, 1s of an 
unmistakably Mongolian cast, and their dress and 
accoutrements thoroughly bear out this identification, the 
head-gear in some instances being identical with that 
still worn by some Tekke-Turkomans. Individual diver- 
gences of type in some of the western examples may of 
course show that these Mongolian images were imitated 
by Wendish or Old Prussian, Polish, or Lithuanian 
hands. Two things, however, may be regarded as 
certain: that the stone figures of the steppes are of 
Turko-Tataric origin, and that the date of their Baltic 
reproductions is considerably later than Neolithic times, 
ARTHUR J. EVANS. 


VOLTAIC ELECTRICITY. 


Voltaic Electricity. By T. P. Treglohan, Head Master, 
St. James’s Science and Art Schools, Keyham, Devon- 
port. (London: Longmans, Green, and Co., 1888.) 


NE occasionally hears of the evil effects of cram and 

bad teaching which the system of examination and 

payment by results so extensively made use of by the 

Science and Art Department is supposed to encourage. 

If such books as the above are in general use by teachers 

or candidates, it cannot be denied that the evil is very 
serious, 

There is little of reasoning or explanation anywhere ; 
but, instead, there are strings of statements which would 
if they were accurate, consist of ready-made answers for 
such questions as may be set for the first stage or element- 
ary course of voltaic electricity. At the end of the book 
will be found the elementary questions in voltaic electri- 
city for the last twenty years, with numbers attached 
showing the pages where the answers may be found. 

The book professes to be largely experimental, and 
the student 1s urged to make the apparatus and to try 
the experiments described. A few extracts will show how 
utterly misleading it is in this respéct. 

If the tongue is placed between a penny and a half- 
crown, “ a feeble spark is seen as contact 1s made between 
the two metals,” 


“ The missing Zn” (owing to the action of a voltaic 
cell) “is found in the cell, either in the hquid or at the 
bottom, as a grayish-coloured deposit.” 

“This” (the bichromate) “was a strong cell, and was 
tolerably constant ; but, after a short time, was weakened 
in consequence of crystals of chrome alum forming im the 
liquid. To prevent this crystallization, the liquid must 
be frequently disturbed, either by lifting the plates out of 
it, or by some other means.” 


After speaking of the Daniell, Bunsen, and Grove, the 
author describes the Leclanché as “ another very constant 
cell.” 

To show that zinc and carbon have a greater E.M F. 
than zinc and copper in a cell, a condenser and two 
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electroscopes are recommended to be used. In the figure 
the plates are shown separated and connected each to the 
zinc or copper and to one electroscope, of which the leaves 
are widely divergent. The student is not told that the 
connections must not be so made, nor is any practicable 
method of making the experiment described. 


“In brine the positive and negative elements have the 
same relative order as in dilute acids ; but in ammonia 
the relation is reversed, and those that were negative in 
the former case will be positive in the latter.” 

“Tt is found that the wire attached to the Cu, C, or Pt 
has free statical electricity apparent at its terminal, 
which repels the glass rod rubbed with silk, and that 
attached to the Zn free statical electricity, which repels 
the sealing-wax rubbed with flannel.” 


This extraordinary statement appears five times in a 
few pages. 

Three or four Grove’s cells are “ necessary ” to electro- 
lyze acidulated water ; the hydrogen gas collected in one 
of the tubes of a voltameter explodes “ with a tolerably 
loud report.” When a solution of common salt is electro- 
lyzed, “the sodium of the salt and the hydrogen of the 
water ” (appear) “ where the current leaves the cell.” 


“ Another simple experiment is to send the current 
through a solution of iodide of potassium. A brown sub- 
stance—iodine—is seen at the anode, and the metal 


potassium at the cathode.” 


It is doubtful what some passages mean, as for, instance, 
the paragraph : 
“Tfany number of plates be used together, the E M.F. of 


such a cell would be the result of the difference of potential 
of the two plates which are furthest apart in the electro- 


motive series.” 


Frequently, the language is more than careless; thus, 
after speaking of sulphuric acid and sulphate of copper, 
the author says oter binary compounds; and, after 
describing the action of a solenoid, he says coils and 
helices a/so exhibit magnetic properties. 

Those expressions of doubtful meaning—intensity and 
quantity—are freely used, as is the word potential, which 
fortunately has not its meaning explained. The names 


| of some of the units are met with for the first time in the 


sentence: “ Current strength 1s calculated in amperes, 
electromotive force in volts, and resistances in ohms.” 
Not a word of explanation is given, 





NATURAL HISTORY OF VICTORIA. 


Prodromus of the Zoology of Victoria. Decades 1-15. 
By Prof. F. McCoy. (Melbourne, 1878-87.) 
UST ten years ago, Prof. Frederick McCoy decided, 
under instructions from the Victorian Government 
of the day, to commence the publication of a series of 
short descriptions, accompanied by coloured figures, of 
the indigenous members of the different classes of the 
animal kingdom. These were to be published in 
parts containing ten plates in each, which have ap- 
peared with commendable regularity to the present time. 
As the fauna of Victoria was not as well known as its 
flora, it was a necessary preliminary, in order to effectu- 
ally carry out such a scheme, to have a large number of 
drawings made, as opportunity arose, from the living or 
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quite recent examples of many species of reptiles, fish, 
and the lower animals, the true characteis of which, in 
many cases, were but imperfectly known, from their 
having been described from often badly-preserved 
specimens. 

The value of such a work will be readily granted, and 
the energy of the Victorian Government will be duly ap- 
preciated by those of us in the mother country who 
know the difficulty there would be in our obtaining 
Government sanction for the publication of like descrip- 
tions of the animal inhabitants of these islands. 

Of all the forms described and figured in these decades, 
the originals are preserved in the National Museum at 
Victoria. The first volume was completed with the tenth 
decade in 1885, and it forms a large octavo volume of 
roo plates and over 200 pages, with a classified mdex. 
Since then, Decades 1r to 15 have been published, 
bringing the date to last year. 

On this important work, which we fear is not so well 
known in this country as it ought to be, we venture to 
make the following remarks. Of the century of plates 
forming Vol. L, fifty-four are illustrative of vertebrate 
forms, and forty-six of invertebrate ones. Of these latter 
no less than twenty-eight are exclusively of Polyzoa, 
which seems to us a somewhat unfair treatment of the 
other groups. We cannot object to it on the score of the 
advancement of science, but we think we justly may, so far 
as the usefulness and interest of these decades are for the 
public. Another criticism, and we have done: the refer- 
ences to where the species have been described are for 
the most part useless. For example, to the species figured 
onthe rooth plate, Goniocidaris tubaria (Lam.), where we 
find “ Cidarites tubarza (Lamk.), Anim. sans Vert ,” there 
is not another word added, and this reference is not only 
defective but erroneous. This is a subject that ought to 
be attended to: we do not demand a full and detailed 
synonymy, but would, in such a publication, be content 
with just such information as would enable a student to 
gee where the generic and the specific names adopted by 
the author were to be found first descnbed ; and to give 
this, few would be better qualified than Prof. McCoy. 

With scarcely an exception, the plates have been 
_ exceedingly well executed ; those on insects by A. 

Bartholomew demand a special word of praise, and the 
same artist has also done full justice to the fishes and 
the Mollusca, the plates representing the “tuberculated 
argonaut” being nearly perfect. Another artist whose 
work we may allude to is Dr. Wild, well known in connec- 
tion with the Challenger Expedition ; among the drawings 
executed by him, that of the Australian fur seal, a group 
with the adult male, female, and a cub, is worthy of 
praise. 

The descriptive details vary, as might be expected, in 
interest; sometimes we have most interesting and full 
accounts of the life-history of the species, as notably in 
the cases of the fur seals just referred to, of the case 
moths (Metura), the bell frog, the great cicada, and others 
too numerous to mention ; and were our space unlimited 
we would gladly show how all-sided 1s the information to 
be gained from these decades. The following will serve 
as an example. A common moth, first described from 
New South Wales by Lewin as Phalenotdes glycine, from 
the larve feeding on the leaves of a leguminous plant 
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(Glycine bimaculaia), is equally common in the colony o 
Victoria, but there the larve fed on Gnaphalium luteo- 
album, a common weed. Since the planting of vineyards 
this moth has increased in enormous numbers, and the 
larve have completely abandoned their original food, and 
now devour only the leaves of the grape vine, on which 
the moth multiplies beyond measure. Itis a puzzle how 
the female moth was guided to deposit-her eggs on a 
plant of so different a character from that which she had 
been accustomed to, and which, must have been to her 
unknown. The injury done to the vineyards of Victoria 
by this insect is enormous, and would seem, in spite of 
many remedies, to be increasing. Insectivorous birds 
will not eat the marauding larvæ; and children, who 
might keep down the plague by hand picking, must, by 
law, attend their schools. 

We hope to again notice these decades on the com- 
pletion of the second volume. In the meanwhile we have 
said enough to call our readers’ attention to the value and 
interest of the information which they contain; and we 
congiatulate Prof. McCoy and the Victorian Government 
on their publication. E. P.W.. 





OUR BOOK SHELF. 


Technological Dictionary. In 3 vols. 
French, French-German-English, 
Englısh. Third Edition. 
1888.) 


THE inventions and discoveries of the present cen- 
tury have introduced a very considerable number of 
new words into the various languages of the world, but 
more especially into the European languages. As these 
words do not occur in ordinary dictionaries, special dic- 
tionaries embodying them are necessary to a great number 
of persons. Thus, to facilitate communication in com- 
mercial transactions between one country and another, 
and to enable students of science and technology to pro- 
fitably consult works written in languages other than 
their own, they are indispensable. As regards the three 
principal languages of Europe, this want 1s supplied by 
the work before us, the third edition of which has recently 
been completed by the publication of .French-German- 
English, and German-French-English volumes. The third 
edition of the English-German-French volume was pub- 
lished in 1878. The first edition dates as far back as 
1852, and since then the work has been thoroughly revised 
and new matter added. 

The work embraces¢he terms employed in the arts and 
sciences, engineering, architecture of every description, 
navigation, astronomy, meteorology, mining, artillery, &c. 
In addition to the terms relating to the various appliances, 
processes, and substances, there are also those applied to 
the different orders of people concerned with them, from 
the “ doffer” of the spinning mill to an “Adnural of the 
Fleet.” Teachers of scientific and technological subjects 
will also find the equivalents of the great majority of the 
terms they find it necessary to employ, the names of 
chemicals and minerals included. The work is wonder- 
fully comprehensive, and the arrangement is all that could 
be desired. 

The best authorities have been consulted, and: tedious 
processes adopted, with the view of obtaining indisputable 
accuracy, and this has practically been accomplished. No 
effort has been spared to make the work deserving of the 
important place in hterature which it should naturally 
occupy, and no recommendation of ours is necessary. It 
certainly ought to be available for reference in all libraries 
of any importance, A. F. 


English-German- 
German-French- 
(London: Trubner and Co, 
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Transactions of the Sanitary Institute of Great Britain. 
York Congress, 1886. 


THE valuable work done by the Sanitary Institute cannot 
be altogether gauged by the annual volumes of Trans- 
actions, one of which now lies before us. It must be 
remembered that, besides the reading of papers and hold- 
ing of discussions on subjects of sanitary interest, the 
Sanitary Institute endeavours, by means of its Congresses 
and annual Exhibitions, to arouse the inteiest of the 
inhabitants no less than of Town Councils and municipal 
authorities in the health and well-being of the towns 
visited. That such visitations have a beneficial influence, 
by awakening public interest in measures of sanitary 
teform, both Tonal and general, can hardly be doubted ; 
and, as pointed out by Sir Spencer Wells in his Pre- 
sidential Address, 1f further legislation on sanitary matters 
is not to be ridiculous, it must be accompanied by increased 
knowledge on the part both of the persons charged with 
administering the Sanitary Acts as well as of the public 
themselves. 

The modern science of hygiene is hybrid, embracing as 
it does special branches of most of the leading sciences— 
medicine, engineering, architecture, geology, chemistry, 
meteorology, &c. The subjects treated of by means of 
papers in such a Congress must be very varied, and such 
we find to be the case; but as far as possible the papers 
are relegated to one of three sections, where their merits 
will be best understood and most adequately discussed. 
The standard of the papers submitted to the York Con- 
gress is fully up to the average, many of them treating of 
subjects of wide interest, or having important bearings on 
me T ENOR of disease and maintenance of the public 

ealth, 


Science Sketches. By David Starr Jordan. (Chicago: 
A. C. McClurg and Co., 1888.) 


In this neat and handy little volume we have a very 
interesting and intellectual collection of sketches and 
addresses more or less scientific. Some of the articles, 
which, as the author tells us, have been published before, 
have been freely retouched or re-written ; but the papers 
on “The Dispersion of Fresh-water Fishes,” “ The Evolu- 
tion of the College Curriculum,” and the address on 
“ Darwin” appear for the firsttime. The subjects treated 
are of various kinds, so that anyone who takes up the 
book will be sure to find in ıt something that will interest 
him, The appendix contains a list of the scientific papers 
of the author, and we hope it will not be long before we 
are favoured with another such book as the above. : 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions 
hacia by his correspondents, Neither can he under- 
e to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of Nature, No notice is taken of anonymous communi- 
catrons.] 
“Coral Formations ” 


SINCE writing the letter published in NATURE, March 22(p.488) 
I have checked Mr. Ross's figures. The result is somewhat 
surpiising. Instead of 8400 tons of carbonate of lime removed 
from ay square miles of lagoon representing a sheet half an 
inch thick, it really only amounts to a film of that area yhy of 
an inch thick, 

At this rate per annum it would in round figures take eighteen 
thousand yemas to dissolve out a lagoon a fathom deep, or a 
million yems for the creation of a lagoon 60 fathoms deep. 
When we consider that this could only happen on the imposible 
assumption of the atoll remaining stationary for a millon yeas, 
while no accumulation of coral sediment or organic calcareous 
growth took place in the lagoon, it is at once seen, on the showing 
of its own supporters, how impotent is the solution theory to 
account for the formation of lagoons in atolls, 
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To represent the figues in a familiar way, I may point oat 
that the film 1emoved annually would be a httle less in thickness 
than one of the pages of ‘‘Prestwich’s Geology.” A volume 
of 36,000 pages (18,000 leaves), minus covers and well pressed, 
would be a fathom thick. No one acquainted with my geo- 
logical work will accuse me of being parsimonious of geological 
time, but this is really beyond my mark altogether. 

Mi. Irvine asks (NATURE, March 29, p. 509): ‘Can Mr, 
Reade give any observations or figures in support of his view of 
the rate of accumulation of oceanic calcareous deposits?” 

If Mr. Iivine will :efer to Mr. Murray’s paper (NATURE, 
vol. xxu., p 352), he will see that the pelagic life in a square 
mile of ocean water 100 fathoms deep 1s estimated by him to 
represent sixteen tons of carbonate of lime. 

I am not aware of the length of life of such organisms, but if 
| they lived on an average only one day, and the whole of their 
tests were iained down on to a submarine peak’at the rate of 
sixteen tons per diem, aad none were dissolved by sea-water, it 
would take twenty-nine years to accumulate 1 inch in thickness 
of solid carbonate of lime in this pelagic cemetery. In this way, 
if anything so improbable were to happen, a submarine peak 
half a mile below the range of coral growth might be levelled 
up into a suitable platform in 909,000 years. I could add much 
more, but respect for your valuable space bids me conclude. 

T. MELLARD READE. 


Pak Coiner, Blundellsands, April 3. 








“The Dispersion of Seeds and Plante.” 


In support of the views expressed in Mr. D. Morris’s interesting 
article on the above subject (NATURE, Match 15, p. 466), I 
beg to be allowed to state the following facts. In the Island 
of Porto Rico, the Panicum bardinode, called there “ malojilla,” 
has been cultivated for many years in the low humid lands, and 
it is a current opinion among faimers that it is reproduced by 
means of the animals feeding on it. Some fruit-beating trees 
and shiubs, which me a favourite food for the wild Columba 
leucocephala end Columba corensis—among them the Solanum 
stramonifolium, the Bucada Bueeras, the wild coffee, Cofea 
occidentalis, the palm-tree, Oredoxa regia—appear in some 
mountains aid regions where they were formerly unknown, and 
there is no doubt that they have spiung from fruits and seeds 
transported by these pigeons. The Anona muricata (sousop), 
the Axona reticulata (custard apple), the Carica papaya (papaw 
tree), whose hard seeds are sometimes uninjured by the processes 
of mastication and digestion, are also believed to be planted 
accidentally by birds, and sometimes by hogs, hoiszs, and other 
Mammalia. They giow all about in pastures where these 
animals are fed The statement made about the orange-tree 
in Jamaica also holds good for Porto Rico. Very few orange- 
trees were planted in the intertor of the country, and the tree is 
now wild in all that zone by the agency of birds in great part. 
There ıs no doubt, as Mr. Morris says, that bnds and cattle have 
been the means of distributing plants all over the island. 

ANTONIO J. AMADEO. 





‘ Balbin’s Quaternions.” 


NATURE of December 15, 1887(p. 145), which has lately 1eached 
me, contains a notice of a treatise on Quateinions, by Prof. 
Valentin Balbin, in which the reviewer alludes to the ‘slight 
alterations” introduced into the notalion of quateinions b 
Messrs, Houel and Laisant, and apparently visits them all wi 
equal condemnation, 

To me it appeais that a distinction should be made between 
the two points in which the French notation differs from the 
English. The use of letters in different type to denote different 
kinds of quantities, the same type being always reserved for the 
same kind, seems to render the processes sometimes cleare: and 
the results more immediately and easily available for students, 
In spite, therefore, of the ugliness of the black-letter symbols, 
it would not perhaps be altogethe: a loss if English mathe- 
maticians would adopt this part of the Fiench scheme. 

The othe: change intioduced by M. Houel, that of the order 
of the factors, writing gy’ where Hamilton writes va seems, 
on the contraly, to be an entirely retrogiade step. That, as a 
rule, the symbol for the operator should be writen before that 
of the operand, is a necessity in all modern symbolic processes. 





The alceration can only lead to confusion. In my ‘ Text-book 
1 of Algebra” I have suggested that while the symbol a x ò 
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should be read, a multiplied by 4, the symbol a. or aé should 
mean a multiplied into 4, so that a x 6 and 4.4 or ab are identical. 
Perhaps a compromise might be effected on this basis in the 
notation of qnaternion multiplication, 

The ‘unnamed French mathematician ” who is quoted in the 
notice in question as asserting that quaternions have no sense in 
them, is stated by M. Laisant to have been M. Prouhet, and 
to have expressed this opinion in the Nouvelles Annales de 
Mathématique (1863, p. 333), in reviewing the first work 
ee in French on quaternions, the author of which was 

Allégret. W. STEADMAN ALDIS. 

Auckland, New Zealand, February 20. 





Mr, ‘Crookes and the Transformation of Heat- 
Radiations into Matter. 


Pror, CLIFFORD, in the Fortnightly Reorew, June 1875, 
wrote as follows :—‘‘ But if the ether did absorb light, what 
would this mean? Vibratory motion of solids, which is really 
a molecular disturbance, is absorbed by being transformed into 
other kinds of molecular motion, and so may finally be trans- 
formed to the ether. There is no reason why the vibratory 
motion of the ether should not be transformed into other kinds 
of ethereal motion ; in fact, there is no reason why it should not 
go to the making of atoms ” (“ Lectures and Essays,” by W. K. 

liford, vol. i. p. 246). 

Mr. Crookes, in his Presidential Address to the Chemical 
Society, March 28, brought forward a somewhat similar hypo- 
thesis, for he says:—‘‘1f we may hazard any conjecture as to 
the source of energy embodied in a chemical atom, we may, 1 
think, premise that the heat-radiations, propagated outwards 
through the ether from the ponderable matter of the universe, 
by some process of Nature not yet known to us, are transformed 
at the confines of the universe into the primary—the essential— 
motions of chemical atoms, which, the instant they are formed, 
gravitate inwards, and thus restore to the universe the energy 
which otherwise would be lost to it through radiant heat.” 

The hypotheses will be seen to be exactly alike, except for the 
speculation introduced by Mr. Crookes of the transformation 
taking place “at the confines of the universe.” What do we 
know of the confines of the universe? Nothing. Are we vow 
tobegin building up hypotheses on such foundations—foundations 
conce which we know nothing, and are not likely to know 
anything ‘or some time t HUGH GORDON. 

Royal Institution, Match 31, 





Green Colouring-matter of Decaying Wood. 


MR, IRVING writes (p. 511): ‘‘ After an examination of thin 
sections ” of the decaying wood ‘‘with the microscope, I am 
unable to trace this to any saprophytic organism,” 

I have at the present time a coccus, I suppose, growing on the 
surface of nutrient gelatin, which 1s stained a beautiful green, 
highly fluorescent, by the colouring-matter absorbed by it from 
the micro-organisms, The cultivation is in a test-tube of nutrient 
gelatin 1noculated by scratching the surface of the gelatin with a 
needle which had been rubbed on a colony, isolated by plate- 
cultivation, and obtained from a bad water. 

The giowth, a greenish-white, is entirely on the surface —so 
entirely that the scratches made in inoculating the gelatm are 
still visible, three weeks after the moculation, and the gelatin is 
perfectly transparent. 

Under these circumstances it is quite certain 1f I made sections 
a the green gelatin no micro-organisms would be found in 

em, 

It may be that thedecaying wood is stained in the same way 
by colouring-matter absorbed by the sap or the moisture of the 
wood by micro-organisms growing on 118 surface 

It is a fact, I believe, that the colouring-matter formed by 
erom genic micro-organisms does not reside in their structures 
but in the interspaces between them, so it would naturally be 
absorbed by any solvent they were in contact with, while the 
organisms themselves might remain entirely on the surface,as they 
do in the case of my gelatin. 

This may explain why Mr, Irving has failed to find micro- 
organisms in the sections he made. Further, if the colour of his 
green wood is caused by the same micro-organism which stains 
my gelatin green, it 1s a very small one, so small that, with 
a 1/15-inch oil-immersion object-glass, and a No. 12 compensat- 











ing eye-piece of Zeiss, I find it very difficult to decide what shape 
it 13, but I think it is not spherical. 

Ithink Mr, Irving will find references to the literature of 
chromo-genic micro-organisms in Crookshank’s ‘ Manual of 
Bacteriology.” HENRY ROBINSON. 

The University Chemical Laboratory, Cambridge. 





Comet a 1888 (Sawerthal), 


I saw comet Sawerthal to-day at 3.40 a.m., with power 20 
on a 4f-inch refractor, It was about 50’ immediately below 
0 Pegasi, and had a bright broad tail, which I could only dis- 
tingulsh to a length of 65’, on account of the twilight, moon- 
light, and the comet’s low altitude. I thought the tail was 
slightly curved, concave to south ; 1t pointed on the average toa 
little above » Pegasi, or at a position-angle of about 260°. The 
total light of the head was considerably fainter than 6 Pegasi, 
and considerably brighter than », so that ıt would be from 4 to 
44 mag. ; but owing to the unfavourable conditions I could not 
see it with the naked eye. T. W. BACKHOUSE. 

Sunderland, April 3. 





THE HITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES: 


II. 


TRE monuments at Boghaz-Keui and Eyuk are on the 
east of the River Halys; and it seems doubtful 
whether there is evidence that the country inhabited by 
the Hittites extended much, if at all, beyond a line drawn 
from Sinope on the Euxine to the most westerly bend of 
the Halys, and continued through the peninsula to the 
Mediterranean. No doubt sculptures with Hittite cha- 
racteristics have been found further to the west, as at 
Giaour-kalessi, in Phrygia, and at Karabel, near to 
Smyrna and to the coast of the Aigean ; but as yet it does 
not appear certain that these sculptures denote permanent 
occupation, or that they are more than monuments of 
successful military expeditions. The Euphrates may be 
taken as marking vaguely the eastern boundary of the 
Hittite land. To the south, in Syria, the Hittite country 
certamly extended as far as Kadesh, a site on or near the 
present Lake of Homs. 

It is with the inscriptions and the engraved seals found 
in, or connected with, the district I have indicated that 
Hittite researches are mainly concerned. The few 
characters on the monument at Karabel are too far 
obliterated to be, for the present, of much importance. 
In’ 1812, Burckhardt visited Hamah, the ancient Hamath, 
in Syria. He saw in the corner of a house in the bazaar 
“a stone with a number of small figures and signs, which 
appear to be a kind of hieroglyphical writing, though it 
does not resemble that of Egypt” (“Travels in Syna,” 
Lond., 1822, p. 147). But, as Dr. Wright remarks, “so 
little interest was taken ın his discovery, even by pro- 
fessional explorers, that Porter, in Murray’s ‘ Hand-book,’ 
so late as 1868, declares ‘there are no antiquities in 
Hamah’” (“Empire of the Hittites,” 2nded,p. 1). There 
were, however, other inscriptions at Hamah besides that 
noticed by Burckhardt, and the stone bearing one of 
these was supposed to possess mysterious properties, 
efficacious for the cure of spinal disease, so that “ de- 
formed persons were willing to pay for the privilege of 
lying upon it, in the hope of a speedy cure” (Burton and 
Drake, “ Unexplored Syria”). After sixty years, or 
nearly so, from the time of Burckhardt’s discovery, 
attention was called to the Hamath inscriptions, first by 
Mr. J. A. Johnson, United States Consul at Beyrout, and 
subsequently (1872) by Capt. R. F. Burton and the late 
C. F. Tyrwhitt Drake, m the work just quoted. In 1872, 
however, Dr. Wright was successful in obtaining casts of 
the Hamath inscriptions, while the originals were trans- 


1 Based on Lectures delivered by Mr. Thomas Tyler atthe British Museum 
in January 1888 Contmued from p 514. 
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mitted in safe custody to Constantinople. The arrival of 
Dr. Wright’s casts in this country was naturally followed 
by attempts at the decipherment of the hieroglyphics, 
though some of those who made these attempts had 
previously concerned themselves with the imperfect 
representations given by Burton and Drake in the work 
already mentioned. About the same time (1872) atten- 
tion was called to the inscription then existing at Aleppo, 
but since unfortunately destroyed. Not very long after- 
wards an interesting bas-relief at Ibreez, in Lycaonia, 
accompanied by an inscription, was brought anew under 
notice by the Rev, E. J. Davis; and in 1876 Prof. Sayce 
observed with reference to this inscription, “The 
Hamathite hieroglyphics appear to have been an inven- 
tion of an early population of Northern Syrians, Their 
occurrence in Lycaonia 1s probably due to Syrian con- 
quest.” Still later, and in view of the sculptures of 
Boghaz-Keu1 and Karabel, together with other monu- 
ments, Prof. Sayce took a much wider view, extending 
Hittite presence and influence through Asia Minor. Not 
long after taking this more extended view of the Hittites, 
the same scholar made a discovery of no small import- 
ance with regard to the decipherment of the inscriptions : 
I allude to the discovery that certain characters on the 
seal of Tarkutimme were Hittite hieroglyphics (Academy, 
August 21, 1880). The true nature of these hieroglyphics 
had not been previously seen, though, together with the 
cuneiform inscription round the circumference, they had 
been discussed by the late Dr. Mordtmann. 

The history of this now celebrated seal 1s certainly 
remarkable. About the year 1860, a convex silver plate 
bearing the inscriptions just alluded to was presented for 
sale at the Bntish Museum. Doubt was entertained con- 
cerning the genuineness of this silver plate as an antiquity, 
and the purchase was declined, though an electrotype 
copy was made and preserved. On account of the pro- 
longed interval which has elapsed, the precise ground of 
doubt is not now altogether clear. It seems not unlikely, 
however, that the decision as to the spuriousness of the 
plate was arrived at after several considerations had been 
duly weighed. The silver of the plate may have seemed 
too well preserved for an object of so great antiquity, 
unless, indeed, it had been in some special manner 
sealed up and protected ina vase or other receptacle. 
Then the character of the engraving was probably re- 
garded as inconsistent with the idea of its having been 
cut a lire in silver, and especially in a comparatively 
thin silver plate, the engraving beng rather that of stone, 
on which material, indeed, a seal was much more likely 
to be engraved. And another important fact, as agree- 
ing with this view, is a flaw which appears on the right 
hand of the central figure, and which suggests the frac- 
ture or chippmg of stone 1ather than the abrasion of 
metal. On these grounds, probably, the conclusion was 
arrived at that the plate was not a genuine antıqu:ty * 
Most likely it was a cast or clectrotype from an ancient 
stone seal, this seal having been retained by the dis- 
coverer—whoever he may have been—with the view of 
obtaining eventually a larger profit by its sale. Proceed- 
ings of this kind are not unknown at the Museum, 
But where the origina] seal then was, or now is, has never 
been known ; and the silver plate offered at the Museum 
has hkewise disappeared from view. But this disappear- 
ance ıs of little importance to science, if the genuineness 
of the inscnptions can be fully proved. 

In favour of this genuineness ıt must be urged as ım- 
probable that any from among the few Assyriologists who 
were to be found in Europe nearly thirty years ago would 
have co-operated in forging the seal. Moreover, there 
are two difficulties in the way of believing in such a 


1 The decision arrived at was probably in accordance with the view of 
Mr Ready, who then was, as he stil is, at the Museum What has been 
sald as to the style of engraving ang the fracture was, most hkely, suggested 
by him at the ume, though he cannot now recollect the detail, of the 
matter. 


forgery. First, the cuneiform legend has peculiarities 
which distinguish it from any other known type of cunei- 
form writing, as was observed by Dr. Mordtmann. Then 
there is an interspace over the head of the standin 
figure, which might seem, at first sight, to be interpos 
between the beginning and end of the cuneiform legend. 
It occurs, however, in the middle of a word. For this 
interspace a possible reason may be derived from the 
recently-discovered Yuzg&t seal ; but its occurrence does 
not suggest the idea of forgery by a scholar conversant 
with the cuneiform characters. Supposing, however, that 
these difficulties are put aside, there remains the much 
stronger argument furnished by the characters in the 
central space, which are certainly Hitnte. Now, and for 
some time past, great interest has been displayed ın rela- 
tion to Hittite inscriptions ; but in and about the year 1860 
the case was far otherwise. There was then no temptation 
to forge these Hittite inscriptions on the seal, even if ıt had 
been possible to do so. Butit may be doubted whether 
at the time in question it would have been possible to 
find and bring together the vanous Hittite characters. 
Besides, it is not difficult to discern a concinnity and 
agreement between the cuneiform and Hittite adverse to 
the idea of forgery, and consistent only with the opinion 
that the seal is, with its inscriptions, a veritable bilingual. 





Fie, D —Builingual seal of Tarkutumme (enlarged). 


About the time already mentioned (1860), Dr. Mordt- 
mann examined at Constantinople a convex silver plate, 
then in the possession of M. Jovanoff, probably the iden- 
tical plate which was offered at the Buitish Museum, 
Concerning this plate, Dr. Mordtmann wrote, with date 
€ Constantinople, December 6, 1861,” a contnbution to 
Grote’s “ Munzstudien,” entitled “Sceau de Tarkoum- 
dimmi, roi de Tarsous”; the designation “ Tarkoum- 
dimmi, roi de Tarsous,” being Dr. Moidtmann’s reading 
at that time of the cuneiform inscription on the seal. He 
noticed also, very appropnately, the resemblance of 
the name on the seal to the names Tarcondimotus, 
Taprovðiporos, as found in Tacitus, Strabo, and Dio 
Cassius, names employed to denote a father and son, 
Ciician kings who reigned in the time of Augustus. 
Dr. Mordtmann mentioned, also, that Plutarch gives, 
instead of the longer form, the shorter name Tapxd»8qyos, 
a name approaching still closer to that on the seal, ex- 
pressing, however, at the same tıme the opinion that the 

ing to whom the seal belonged was of much earlier 
date) As to the name of the place mentioned, Dr. 

* Prof Sayre has called the seal ‘t The Boss of Tarkundemos.” But I do 
not see how in any way the seal can be suitably designated a ‘'boss.” And, 
evenif it be conceded as certain that ‘' Tarcondemus” rep resents the name 
given on the seal, still it 1+ a Graecized form which cannot ba used with pro- 


prety to denote a king who, according to Prof Sayce's view, probably lived 
some 709 Years Bo. 
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Mordtmann seems to have been first inclined to give 
Zousous, but, as no other authority for such a name 
could be found, he changed this conjecturally for Tarsus. 

The Hittite characters Dr. Mordtmann regarded as, 
on the whole, emblems of the country, with its produc- 
tions, over which the king ruled, and not as forming 
inscriptions, or an inscription. He made, however, some 
important observations with regard to the relation of 
these characters, as well as the feue and equipment of 
the king, with what was to be seen on other monuments, 
The boots wıth turned-up toes were found also at Boghaz- 
Keu, Eyuk, and Eregli, in Cappadocia (“ Les Monuments 
d’Uyuk, de Bogaz-keuy, et d’Eregli, en Cappodoce”), as 
well as on the monument at Karabel, near Smyrna. The 
dagger was to be seen at Boghaz-Keui, and the spear at 
Karabel. The figure at Karabel, also, was without a 
beard, like that on the seal. At Karabel, too, were the 
same characters found between the head and the spear.! 
‘The accoutrements of the king were like those of the 
Cilician soldiers in the army of Xerxes, as described by 
Herodotus (lıb, vii. ch. 91). 

About ten or eleven years later, Dr. Mordtmann returned 
to the seal, and discussed itin the Journal of the German 
Oriental Society (Zeitschr. d. deutsch. morgenland. 
Gesellsch., vol. xxvi. p. 625) He then gave, as the 
name of the king, “ Tarkudimme,” and, though regarding 
the name of the place, “ Tarsun,” as tolerably well ascer- 
tained (t aiemlreh gesichert ”), yet he would not make, 
he says, any strong opposition if ıt should be preferred 
to substitute sz for the zar, forming the first syllable of 
this name. With regard to the Hittite characters, this 
article does not mark any very conspicuous advance, 
except that the animals’ heads, which Dr. Mordtmann 
had previously regarded as the heads of horses, he 
now more accurately described as the heads of goats 
“Ziegenkopfe ”). 

Though Dr. Mordtmann anticipated Prof. Sayce, not 
only in percetving a relation between monuments (now 
recognized as Hittite) ın different places ın Asia Minor, 
but even in recognizing that certain characters on the 
seal were the same, or of the same kind, with those 
found on the Karabel monument, yet he did not perceive 
that these characters formed a Hamathite or Hittite in- 
scription. It would have been scarcely possible for him 
to do this at the time; and this fact furnishes, in accord- 
ance with what has been said, one of the strongest 
arguments for the genuineness of the inscriptions on the 
seal. It was reserved for Piof. Sayce to detect that the 
seal presented a true bilingual, Assyrian and Hittite 
(Academy, August 21, 1880). 

Although, as already stated, the Assyrian characters 
have peculiarities which distinguish them from any type 
of cuneiform writing otherwise known, nevertheless, 
with the exception of one important character, there 
is a tolerable agreement as to the way in which the 
Assyrian inscription 1s to be transcribed and read. If 
we begin with the first character after the vacant space 
over the king’s head, this inscription, it seems to me, 
may be read thus :— 


-me-e | Tar-ku-u-tim-me sar mat Zu- 


But if we begin, as we certainly ought to do, with the 
vertical wedge standing before the king’s name, and 
denoting that the name of a man follows—represented 
here by a vertical black line—we have: 


I Zar-hu-ts-tim-me sar mut Zu me-e. 
“Tarkutumme king of the country of Zume.” 


The precise pronunciation of the second dental in the 
royal name it ıs impossible to determine with certainty. 


7 “(Tes mêmes caractères verticaux entre la tête et la lance que nous voyons 
figurés sur le sceau près de la main qui tient la lance et de l’autre côté près 
du grand obélisque.” If anything more was intended than characters of the 
same kind, there seems to be a mistake. 
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Some might prefer to read “Tarkudimme.” But this is 
not of very much consequence. The difficulty to which 
I have adverted relates to the first character in the name 
of the country—the character immediately before the 
vacant space over the king’s head. Prof. Sayce reads 
this as er, and gives as the name of the country Erme-e, 
“Erme” To me the probability has seemed that the 
character should be read sz or gu, the alternative reading 
which had been suggested by Dr. Moidtmann.? Cer- 
tainly, with the reading sz or su, asymmetrical rendering 
of the Hittite inscription can be given, but with er this 
seems scarcely possible. 

On comparing the spaces on the one and the other 
side of the figure of the king—for certainly this figure 
must be intended as a portrait of King Tarkutimme—it 
will be seen that the characters are repeated, though ap- 
parently with some variations in size and in the order of 
sequence. But these variations may be accounted for, if 
the exigencies of the space at the engraver’s disposal are 
considered. On the left side of the king there 1s the 
greater space, and a division is effected by the king’s 
arm and staff or spear. Consequently, in deciphe:ment, 
the order observed on this side would seem to furnish the 
more satisfactory guidance. We may reasonably begin 
at the top, with the two characters above the king’s arm; 
and these, it can scarcely be doubtful, represent the royal 
name Tarkutimme, inclosed and shut off as they are from 
the rest. How the name is to be divided between the 
two characters may seem not quite clear. Does the 
upper one denote Taru and the lower ‘sme, or should 
we divide 7Zar-kutimme? There are grounds on which 
the latter view seems the more probable. The Hittite 
hieroglyphics may possibly have been used by non- 
Semitic peoples, but at present the balance of evidence 
seems to be in favour of a Semitism more or less pure. 
On the Semitic hypothesis, and with the unequal division 
last given, both elements of the name admit of tolerably 
easy explanation. The first character seems certainly to 
be the head of a goat. There is little difficulty, in 
accordance with well-known vocal changes, including the 
substitution in Aramaic of ¢ for s, in understanding how 
far may represent the Hebrew sear, sa@ir;? and the 
second character hkewise may be reasonably explained.® 
Beneath the arm is a tall cone which must certainly 
represent “king.” This may be argued from the cha- 
racter being placed close to the king on both sides, as 
well as from its position on his left side immediately 
under the characters representing the royal name. It 


1 This conclusion was arrived at when, in 1880, my attention was first 
directed to the seal, and I then consulted three well-known Assyriol gists 
One of these was Dr. Strassmaier, who still adheres to the opinion then ex- 
pressed ‘The very large number of texts which he bas examined in the 
interval, while preparing his laborious and comprehensive contributions to 
Delitzsch and Haupt’s Assynological Libraiy, gives his opinion the greater 
weight. He bases hs opinion on the convergence of the two smaller wedges 
towards the larger horizontal®wedge : strict parallehsm would have been 
required to give the value er. r Haupt, now Professor of Semitic 
Languages at the Johns Hopkins University, gave, if I recollect nghtly, 
the value sz rather than su Mr.S A Smith, who ts editing and ting 
the Assurbanipal texts, also gives hw opinion in favour of su. 

2 We ought also to remember in this connection that Tarsus was the chief 
city of Cilicia According to the oldest authority which we have for the 
name (the black obehsk of Shalmaneser , the city was called Zar-si, That 
th s aty should be called after the guat can scarcely seem unlikely, 1f we re- 
collect how famus Culicia was for its goats with thick and long hair, out of 
which Cilician cloth was made- a clot’ of whch, according to some, St. 
Paul was a weaver. 

3 In his contnbuuon to the ‘‘ Munzstudien,” Dr, Mordtmann spoke of this 
character as " ua objet difficde à rec nal mais gui ressemble au nden- 
dum muledre” And afterwards, in the Z D JI G., he used sumiar lan- 
guage: ‘ein schwer zu bestimmendes Symbol, vermuthlich ein pudendum 
muliebre.’ Supposing this to be the object intended, there 1s no difficulty 
in understanding its bearing in a Semitic dialect the name Antizmme Fret, 
there 15 the Assynan katamu, with the Arabic katama, “to conceal,” con- 
nected with which the word would havea sense nearly equivalent to puden- 
dum. But, having regard to what has been said on far, ıt may seem that 
we ought to look t> the Aramæan; and here wo have Aetham, *‘ signavit,” 
with a dernvative, “Anthema,” nearly identical im form with $ntimne. In 
Gal v, 17 (Pesh), Authema ig used ın the plural of the orfypara, 
which the apostle says he bore in his body The transition from this sense 
1s not difficult. Dr Mordtmann’s1s the only probable explanation of the 
symbol. Special and local causes may account for its forming part even of 
a king’s name. 
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may here be observed that there was at Aleppo a Hittite 
inscription which unfortunately has been destroyed, and 
which, though it had evidently suffered from the weather 
and time, was ın several respects of great interest. From 
drawings which were made from it, especially by the 
late George Smith, we are able, however, to form a good 
estimate of its evidence with regard to the king-symbol. 
It presented a figure- -no doubt of the person celebrated 
in the inscription~with a syinbol similarly formed and 
similarly marked to that in the Tarkutimme seal. 

The question here presents itself: In what order are 
the characters outside the staff or spear to be taken? 
Now in the Hittite inscriptions the doustrophedon manner 
of writing is observed. A line having been written from 
left to right, in the next the direction is reversed, and the 
writing goes back from right to left. This fact could not 
have been known to a forger in 1860, yet ıt 1s in accord- 
ance with this principle that our inscription is engraved. 
Having therefore read from top to bottom, we must go 
back, and read from the bottom towards the top. 
Accordingly we shall have to take next after the tall cone 
denoting “king” the smaller double cone. Prof. Sayce 
(apparently under the influence of Di. Mordtmann’s idea 
that the “ deux petits obdlisques réunis ” owe their origin 
to the remarkable conformation of a certain district of 
Asia Minor) regards the double cone as denoting 
“country.” But Dr. Mordtmann grouped these and the 
taller cone together, regarding all as of similar import. 
And, so far as their being of similar import is concerned, 
the conclusion seems to me mevitable. If, however, the 


Fig. E —'' Ring "-symbol on Aleppo inscription. 
+ 


taller cone denotes “king,” the smaller cones, being of 
sımilar ımport, must denote “ men.” The tallness of the 
single cone is in accordance with the well-known ancient 
practice of denoting the greatness of a king by the 

eatly increased size of the figure representing him. I: 
is true that, in accordance with Assyrian custom, the 
cuneiform legend gives “country.” But whether a 
monarch is called king of a country or of the people 
inhabiting that country depends on local usage. “ Queen 
of Great Britain” and “ King of the French” are familiar 
contiguous examples in recent éimes. We may regard, 
then, the double cone as denoting “people,” plurality 
being expressed by doubling the cone, and intensified 
probably by the numerous transverse marks.! 

The symbol next above the double cone 1s, I believe, 
unique, no other example being found, so far as I am 
aware, on any of the inscriptions. To me it seems clear 
that this symbol is an ideograph of the country Zume. 
There are, it will be scen, on the lower side of the lower 
limb three projections, which may be reasonably regarded 
as representing mountains. The number ¢éree probably 
denotes a good many mountains. We may take it that 
Zume lay along the banks of a river or estuary with 
mountains on one side. A remarkable analogy is pre- 
sented by one of the monuments in the British Museum 
from Jerablis. We have here again the oval ideograph 
of “city,”? already mentioned m connection with the 

* I bave no hesitation in referr.ng these pones to a phallic ongum Thisin 
early times would be regarded as a very natural way of repretent.rg 
“man”, and, like other designations of men, conos magh: easily come to 


denote both sexes, and a p.e generally, 
° The tdeogiaph is sughtly broken on the monument, 











Boghaz-Keui bas-reliefs. Here again, as on the Tarku- 
timme seal, we have the three mountains, occurring in this 
case on both sides. The intention is, to indicate a city 
located in, or at the head of, a valley lying between moun- 
tains! The name of the city is in all probability denoted 
by the other characters, to the readers left, the doubled 
curve (the doubling denoting plurality) and what is 
probably intended for a tree/ beneath? This twofold 
indication of the name, for the sake of clearness, is entirely 
in accordance with the usage of both the Assyrian and 
Egyptian monuments. And similar evidence might be 
adduced from more remote sources. 

Thus a twofold indication of the name Zume in the 
Hittite inscription on the seal must be regarded as alto- 
gether probable; and it seems to me beyond reasonable 
doubt that the last characters, the four nearly vertical 
strokes, with one horizontal, express the name Zume 
phonetically. Dr. Mordtmann observed, with reference 
to these strokes, that ıt would be difficult to give them a 
phonetic value without regarding them as numerals, but 
that so to regard them would be fruitless in result. In 
this last remark he was, I think, in error. They are, in 
my judgment, numerals, though here used, not with refer- 
ence to their numerical value, but merely as phonetic signs ; 
and to show that they are to be so taken, the Apre has 
placed them at an angle, or, so to speak, tilted them up. 
The last character, the two vertical strokes with one 
horizontal, gives precisely the Assyrian symbol for 100, but 
written after the archaic manner, before the wedge-writing 
was introduced, JMe, the Assyrian for “a hundred,” is, 
moreover, precisely the value that we require here. Zu 
or su will then be the name for 2, the first character. 


er ey 





Pia. F. —Sy mboh from Jerabids monument in the Bntush Museum. 


There is no great difficulty in connecting this with the 
Assyrian sanu 2, or sunnu 4, supposing that the was 
slurred over in pronunciation and eventually dropped. And 
it must be remembered that, if those who made this seal 
spoke a Semitic dialect, there is no reason to suppose that 
this dialect was absolutely identical with any of the 
Semitic dialects otherwise known to us? 

It will be thus, I think, seen that there is a reasonable 
correspondence between this Hittite inscription and the 
cuneiform inscription round the circumference of the seal. 
It should be observed, too, that both with regard to the 
king and the country the phonetic designation 1s supple- 
mentary—in the first case to the portrait of the king, and 
in the second to the ideograph of the country, The 
inscription is mainly ideographic. It is important that 
this fact should be kept in view in the decipherment of 
other inscriptions. 

With regard to the characters behind the king, or on 
his mght side, it should be observed not only that the 
engraver had on this side a smaller space at his disposal, 
but also that he probably thought it necessary or desirable 
to place close to the figure the tall cone denoting “ lang.” 


l Dr, E B Tylor observes, “ Vap-mak'’ng is a branch of picture- 
writing with which the savage as quite famihar, and he 15 often more skilful 
init thin the majority of civilued men” (‘' Early History of Mankind ” p, 
89). Bat of course the authers of these monuments were by no means 
savages 

2 Having regard to the positina ¢f Jerablàs, where the monument was 
found, and ta some other tacts in relation thereto, I read the name con- 
jecttually Banoth-efah—thati4, ‘' Bamoth of the Terebinth ” 

3 The two strokes aimularly til ed up, and repeated occur on the menument 
inthe British Museum mentioned just above (see Fiz F) W th the seme 
value ason the seal we should have Sw su, or Za-cu a reading by no means 
improbable, but I cannot in this place diccuss the matter further, CE Zunm, 
Gen vy 5, and Zanzutmm, Deut. i. 20 
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That the two signs for the royal name are not engraved 
immediately above the cone may have resulted from the 
space above the king’s right arm being too contracted. 
There ıs another change in the characters on the king’s 
right side which is noteworthy. Jt will be seen that both 
the ideograph of the country and the numerals giving the 
name are inverted. On the left side of the king the 
characters were to be read from left to nght of the reader, 
but on the right side they are to be read from right to left. 
This change 1s in accordance with the doustrophedon 
manner of writing previously mentioned, but it is a 
change which seems totally incompatible with the idea of 


forgery. 
(To be continued.) 





ELEMENTS AND META-ELEMENTS. 


-PRE President of the Chemical Society, in his address 

at the anniversary meeting, has further developed 
views which he had already propounded in his address to 
Section B of the British Association at Birmingham, and 
in a subsequent Friday evening lecture at the Royal 
Institution. He would have us believe that the atoms of 
an element are not all precisely of one absolute pattern ; 
that atomic weights, in fact, are not constants, as gener- 
ally supposed ; but that we must regard each element as 
a species of which many varieties exist almost infinitely 
more like unto each other than to the atoms of any other 
approximating species of element ; and that what we term 
the atomic weight is but a mean value around which the 
actual weights of the individual atoms of the species 
range within certain limits. Could we separate atom 
from atom, we should find them varying in weight within 
very narrow limits on each side of the mean. 

Mr. Crookes supports, his arguments by a wealth of 
illustration culled chiefly from his own unique experience ; 
and, whatever the ultimate intrinsic value to science of 
his hypothesis, there cannot be a question that the study 
of the transcendent problem of the nature of the elements 
will have gained greatly in fascination by its promulga- 
tion; that lines on which such study may be carried on 
will have been indicated; and that he will have light- 
ened the inexpressibly weansome labours of fractiona- 
tion by casting around them the poetic play of fancy. 
The subject is of such importance that ıt appears desir- 
able to consider the position which chemists may fairly 
take up, and from which it is permissible to criticize the 
arguments that have led to the suggestion of the 
existence of meta-elements, 

Apart from the higher interest which Mr. Crookes has 
now infused into them, his researches on the rare earths 
will ever excite admiration in all who study them, as 
models of scientific vestigation; and they will afford 
undying testimony to his determination and patience in 
search of truth, as well as to the incomparable fertility 
of resource in experimenting of which he is possessed. 
Among the individual observations are many of a most 
suggestive and stnking character which, sooner or later, 
must claim attention; but it cannot be denied that the 
data are as yet insufficient for their exact interpretation. 
This is true also of Kruss and Nilson’s remarkable obser- 
vations; indeed, it may be questioned whether their 
results all admit of the absolute interpretation which they 
are inclined to put upon them. In the paper in which 
the omnipresence of samarium is demonstrated, in giving 
an account of the many anomales which he encountered 
in his search for 2—the substance characterized by an 
orange-coloured band in the phosphorescent spectrum, 
and which subsequently tumed out to be samarium— 
Mr. Crookes tells us how he came to the conclusion 
that samara (+), which of itself gave little or no 
phosphorescent spectrum in the radiant-matter tube, 





became immediately endowed with this property by ad- 
mixture with certain other substances——lime, for example 
—which substances lhkewise of themselves had no 
power of phosphorescing with a discontinuous spectrum. 
Many substances were found effective; and there was 
a general resemblance between the spectra, but nearly all 
of them differed from one another in detail. Mixtures 
of samaria and yttria gave spectra differing to a very 
marked extent according to the proportions in which the 
two substances were present. All who take note of these 
observations must agree that they are of a most remarkable 
and significant character : they certainly leave no room for 
doubt as tothe necessity of exercising the utmost caution 
in inferring the absence or presence of particular sub- 
stances from spectral appearances and changes. Judging 
from Mr. Crookes’s observations, and from our general 
knowledge of the rare earths, it would almost appear that 
they have the power to form double oxides akin to double 
salts, and the effect on the spectrum produced by asso- 
ciating one oxide with another may be compared with the 
somewhat similar effect of a solvent on the spectrum of a 
coloured substance. The part that such double oxides 
perhaps play ra ll as yet to have been left out of con- 
sideration. It is desirable also to take intoaccount the possi- 
ble presence of double salts, and of their influence on the 
spectrum, before deciding as to the bearing of Kruss and 
Nilson’s observations. 

Reference is made by the President of the Chemical 
Society in his address to Carl Auer’s investigation of 
didymium. Now the differences between Auer’s neo- and 
praseodymium—the reputed constituents of didymium— 
are very marked; but as yet unfortunately we have no 
information respecting their atomic weights. This is true 
also of the various reputed constituents of the rare earths 
studied by Mr. Crookes and Kruss and Nilson. Until 
such information be forthcoming, the suggestion that 
what is commonly regarded as the atomic weight of an 
element 1s but an average value, therefore, can only serve 
to direct attention anew to the extreme importance of the 
most exact and exhaustive study of atomic weights. 

What is called yttria, according to Mr. Crookes (Proc. 
RS., xl, 506) is a highly complex substance capable of 
being separated into several simpler substances, each of 
which gives a phosphorescent spectrum of great sim- 
plicity, consisting for the most part of only one line. 
Now, supposing that the several constituent meta- 
elements of ordinary yttria be found when isolated to 
differ almost imperceptibly from each other both in 
chemical properties and in weight, yet the spectral differ- 
ences will admittedly be very marked—as marked per- 
haps as are the differences between elements which 
exhibit very diverse chemical properties and atomic 
weights; and it will be illogical to deny to these meta- 
elements the right to rank as elements proper—as distinct 
species, not mere varieties. 

Why, then, does Mr. Crookes think it inadmissible in 
the elementary examination to open the doors so wide 
that the number of admissions will be limited only by the 
number of applicants? It 1s because he thinks that the 

eriodic system of classifying the elements offers an 
insuperable barrier to this course. Undoubtedly, if 
this were granted, there would be little choice left 
us; but can it be granted? We think not. The 
scheme at present accepted is after all but a very im- 
perfect and provisional classification. The successional 
order of the elements in the horizontal series is indeed 
determined in all cases in which the atomic weight is 
known with a sufficient approximation to truth; and in 
certain cases where the properties are clearly marked ıt is 
possible to assign the true position in the order of succes- 
sion to an element even when the atomic weight is very 
inexactly ascertained; tellurium is an example, having 
been placed before iodine long ere its atomic weight was 
ascertained to be lower and not higher than that of 
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iodine. But in arranging the elements in vertical series 
we have often great difficulty in determining which are 
‘rue homologues: we have no difficulty in grouping 
the alkali metals, the halogens, or sulphur, selenium 
and tellurium, but how are we to place copper, 
silver and gold, for example? Are we justified in 
regarding them as true homologues, and in inserting them 
as intermediate terms in the group of the alkali metals? 
Ought we not rather to look upon them as but rseudo- 
homologues, and ought we not to place them apart from 
the alkali metals, and apart even from each other in 
vertical succession? .This would lead us, instead of 
classifying the elements in linear vertical series, to 
arrange them in pyramidal groups, of which the 
elements of lowest weight form the summits. In fact, 
there is no justification whatever for the conclusion 
that the elements belong to only eight families; the 
most illiberal treatment leads us to recognize at least 
twelve, and there is no reason’to accept this as the limit. 
We can thus foresee the possible existence of a far 
ee number of elements than is at present known, 
differing probably from each other to a marked ex- 
tent both in atomic weight and properties. But 
even then the limit is not reached. Those who have 
classified the elements according to the periodic sys- 
tem, after all—consciously or unconsciously—have but 
followed the practice adopted in classifying carbon com- 
pounds ; and if we consider the results arrived at by the 
study of hydrocarbons, and apply the conclusions to the 
elements, there appears to be no difficulty in finding place 
for a far larger number of meta-elements than even Kruss 
and Nilson would require to accommodate their host of new 
claimants for elemental rank. If we arrange homologous 
hydrocarbons side by side in the order of molecular 
weight, a scheme corresponding to that devised for the 
elements will result; but, if molecular weight only be 
considered, the exstence of isomeric hydrocarbons 
escapes notice: if, however, isomers are included, each 
simple vertical group at once assumes a pyramidal form. 
In like manner, if the possible existence of isomeric ele- 
ments be granted, the periodic scheme would admit with- 
out difficulty of the existence of a studi larger number of 
elements even than was above indicated. 

Nickel and cobalt have often been supposed to be 
isomeric elements. According to the most recent deter- 
minations of their atomic weights, however, cobalt has a 
higher weight (58 74) than nickel (58°56) ; but this result 
is discredited by the fact that cobalt is usually placed 
before nickel in the periodic scheme, and should therefore 
have the lower weight, unless the two elements are 
isomeric. 

Whether among the meta-elements of the rare earths 
there are not numerous cases of isomerism, remains for 
the future to determine. Unless, however, some new 
mode of discriminating other than that involved in deter- 
mining the atomic weight be introduced, the problem is 
one which appears beyond our present powers, as experi- 
mental error cannot be entirely eliminated. But it is 
perhaps of all the problems in chemistry the most 
important to solve, on account of its bearing on the higher 
problem whether the elements are simple or compound 
substances. So many converging lines of evidence now 
tender it probable that the elements are compounds that 
the discovery of isomeric elements would probably suffice 
to carry conviction to the minds of all who are open to 
argument on this question. H.E A. 





THE DURATION OF LIFES 


OHANNES MULLER, the celebrated German 
zoologist, said: “All organic beings are transitory ; 
life passes from individual to individual with the appear- 


wa soe die Dauer des Lebens |“ Von Dr, August Weismann (Jena, 
1652, 
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ance of immortality, but the individuals themselves 
perish.” This proposition is perhaps not so true as it 
seems to be. Nevertheless, it 1s certainly true that life 
has its natural limits, at least in all those animals and 
plants that ordinarily come under the notice of the layman. 
But the duration of life is very different in different 
animals, and it would be interesting to know the reason 
ofthis. Differences in length of life have been thought to 
depend on differences in structure and composition. 
Obviously the size of an animal will fixa certain minimum 
of time required for growth : owing to the relation between 
increase of bulk and increase of absorbent surface, pointed 
out by Leuckhart and Spencer, a larger animal will 
require alonger time to secure the surplus of nutriment 
required for reproduction. The degree of structural com- 
plication will also fixa minimum time: the activity of 
the vital processes, the rate of metabolism,—decause it 
influences the time at which reproductive poum the 
goal of individual life, is reached—will influence the 
total duration of life. But these inner conditions do not 
fix the duration of life. Birds, whose vital processes are 
so rapid, may far surpass in age the sluggish Amphibia. 
Among}ants, the males, females, and workers are prac- 
tically identical in size, complication of structure, or rate 
of metabolism ; yet the females and workers live several 
years, the males only a few weeks. 

We must seek in the environment for the forces finally 
determining the duration of life. We find the length of 
life to be in each case an adaptation arranged by natural 
selection in the interests of the species. So soon as an 
individual has produced young enough to fill up the gaps 
caused by death, it ceases to be of use for the species 
Where fostering of the brood obtains—be it uterine or 
post-uterine-——we expect and find a longer duration. 

The apparently accidental causes of death remove far 
more individuals than natural death. The longer an 
individual lives the more chances of accident does it 
undergo ; and so selection, acting in the interests of the 
species, rather than prolonging the “fe, hurries on the time 
of reproduction. At first, ıt seems impossible that the 
great age reached by many birds (Raptores may survive 
their century) is the shortest possible. But the enemies 
of the eggs and of the young of birds are very numerous. 
The death-rate is enormously greater than in the case 
of mammalian embryos developing within the parent. 
Adaptation to rapid flight precludes great fertility. Bad 
fliers like the Phastanide lay many more eggs in a season 
and live through far fewer seasons. 

The adaptation is very clear in the case of the larval 
life of insects. The larva: of bees and of many ichneumons 
placed in the midst of an abundant food supply become 
pupæ in a few days. The larval stage of predacious larve 
which have to waste time and energy in securing their 
preys and of vegetable-feeding larva, on account of the 
ess nutritious nature of their food, lasts very much longer. 
The usually short life of the imago bears no relation to 
the length or shortness of the larval life, but is directly 
adapted to its own purposes. In the simplest case, where 
copulation takes place as soon as the wings are dried, and 
where the eggs are deposited rapidly and carelessly, the 
whole adult life lasts but a few hours, Where the mate 
has tobe sought, or the eggs deposited in special conditions, 
or where active habits preclude simultaneous maturation 
of eggs, the duration of life is prolonged m correspondence 
with the special requirements. Adult insects are perhap: 
the most hunted of animals, and in them is found the 
extreme case of adaptive shortening. 

The inner changes on which natural death depends are 
not very clear. They can hardly depend on cell destruc- 
tion ; for it is upon that that the processes of life are based. 
More probably they depend on a failure to produce new 
generations of cells to replace the cells broken down in 
the vital processes. 

The occurrence of death at all is a provision to secure 
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the greatest possible number of contemporary individuals 
of full strength. Contact with the world wastes away 
individuals with here an accident to-day, there an accident 
to-morrow. The possession of immortality by the indi- 
vidual, while a doubtful boon to it, would be a harmful 
luxury to the speies. Death makes room for new, com- 
plete individuals. Death is, however, by no means a uni- 
versal attribute of organisms. In unicellular organisms 
the single cell is at once somatic and reproductive, and, 
while hable to accidental destruction, is potentially im- 
mortal. The Protozoon divides without a remainder ; 
and the life of each Protozoon alive to-day has descended 
in direct continuity from the life of the primordial 
Protozoon. 

In the Metazoa a division of labour has separated 
reproductive cells from somatic, and their complexity, by 
admitting of mutilations short of destruction, has rendered 
them mortal. The reproductive cells had to remain 
capable of an indefinite number of generations lest 
extinction of the race occurred ; but when the somatic 
cells became specialized, there at once arose the possibility 
and the necessity of a limit to the number of generations, 

It is clear that the size of an individual is an inherited 
property. Conditions of nutrition can only negatively 
determine growth. No superfluity of nutrition could 
build up the framework of a dwarf into a giant. Natural 
selection acting on variations has fixed the average size 
of individuals. It has in fact fixed the space limits of 
cell reproduction, and could have equally well fixed the 
limits in time—the duration of life—of individuals, There 
is a continuity of life from organism to organism through 
the divisions of the immortal germ-cells. The somatic 
cells arising from the germ-cell in each generation possess 
a limited reproductive capacity, and the limits are fixed 
by natural selection for each species so as to maintain the 
greatest possible number of contemporary individuals of 
full vigour. P. CHALMERS MITCHELL. 








NOTES. 


THe Fiench Association for the Advancement of Science 
has had a successful meeting at Oian, in Algeria. M. Laussedat, 
the President, chose as the subyect of his address the civilizng 
influence of the sciences. This was the second meeting of the 
Association in Algeria, the first having been held in 1881, 


THE nineteenth annual Conference of the National Union of 
Elementary Teachers was opened at Cheltenham on Monday. 
The President, Mr. Pope, in his maugural addiess, spoke bitterly 
of the existing system of elementary education, which he de- 
nounced as a ‘‘ failure.” On Tuesday, the same tone was 
adopted by the Rev. E. M. M’Carthy, of King Edward’s 
School, Birmingham, who read a paper to show that the system 
violates two of the fundamental principles of tine education. 
Those principles are: (1) that the course of studies laid down 
for each stage should be in harmony with, and adapted to, the 
natural development of the individual child’s mmd and body ; 
and (2) that all educational processes should develop faculties so 
as to produce habits of ready and accurate thinking, besides 
furnishing the mind with knowledge for use and imparting 
mechanical skill in the use of it. 


PROF, Kigpert, of Berlin, will start immediately on a jouney 
of research in Westein Asia Minor. He wil be accompanied 
by Dr. E. Fabricius, the archeologist. The journey will last 
thee months, 


ON Easter Monday, 12,374 peisons visited the Natural His- 
tory Museum, South Kensington. The number of visitors on 
the corresponding day last year was 6570, 


THe Report of the Meteorological Council for the year 


1 





that at that date observations were being taken for the Office on 
143 ships, exclusive of the vessels of the Royal Navy, all of 
which are supplied by the Council with insh uments, although th¢ 
keeping of a special meteorolog*cal log is optional. The work 
in hand by the marine branch is : (r) the completion of the 
synchronous charts of the Noith Atlantic ; (2) a discussion of 
the meteorology of the Red Sea; (3) current charts for the 
Atlantic, Pacific, and Indian Oceans; (4) charts of the Aden 
cyclone of June 1885. In order to discover the cause of this 
storm and of its unusual course across the Arabian Sea, syn- 
chronous charts of the North Indian Ocean for the month of 
June are being prepared. In the weather branch, forecasts 
are drawn three times a day. A comparison of the results 
of the 8 p.m. forecasts gives 81 as the total percentage of 
success. Hay harvest forecasts were issued to some selected 
stations, as in previous years. Storm-warning telegrams are 
issued to 141 stations; the trans-Atlantic messages appear to 
have been of no practical value for the purpose of these warn- 
ings—rather the contrary, as they have occasionally caused the 
premature issue of warnings to our coasts when no storms fol- 
lowed. Thé principal changes in the climatological branch have 
been the erection of self-recording anemometers at Fleetwood 
and North Shields, and of an electric anemometer at Valentia 
Island, but unforeseen difficulties have hitherto prevented this 
from being brought into operation. The Report contains a 
table showing the distribution of gales 1ọund the coasts of the 
British Islands during each month for the fifteen years 1871-85, 


M. L. Crows, the Director of the Imperial Observatory at 
Rio de Janeiro, has made an appeal to all meteorological 
observers for assistance in the compilation of a ‘‘ Universal 
Climatological Dictionary,” which is intended to comprise, in a 
methodical form, the principal meteorological elements from as 
many stations as possible over the whole globe. The data asked 
for are the mean monthly and yearly temperatures, together with 
the monthly maxima and mimima, and the dates of the yearly 
absolute extremes ; the relative humidity, amount of cloud, rem- 
fall, number of days of rain, thunderstorms, and frost, and the 
prevalent wind, in each month ; the mean annual height of the 
barometer, and its mean annual oscillation. The woik proposed 
by M. Cruls would be very useful, as, although information 
already exists for a great number of stations, it 1s dispersed in 
many different publications, and is expressed in different 
measures, so that comparisons are difficult. Details relating to 
the meteorological elements of his own country especially are 
much wanted. 


In the Annales du Bureau central météorologigue of Paris for 
1885, vol. i, M. Renou has discussed the rainfall of Paris for 
the last 200 years. The ebservations were begun in 1688 by 
Lahire. At that time the Observatory was outside Paris, some 
distance to the south, but it is now m the midst of a district sur- 
rounded by high buildings, It 1s a curious fact that soon after 
Leverrier assumed the directoiship he planted some trees near 
the 1ain-gauge, which in time affected its readings ; these trees 
weie afterwards cut down by Admiral Mouchez. The rainfall 
seems to have undergone some changes in this long period, At 
the time of Lahire there was a maiked maximum in July; now 
there are two less marked maxima m June and September, The 
number of rainy days amounts on an average to 169. Snow 
occurs very irregularly, but it is never entirely absent in any wintei, 
The heaviest rainfall in a short period was on the gth of September, 
1865, which yielded ove: 2 inches on the terrace of the Observatory 
n 2} hours; the gauge on the ground overflowed. 


WHILE Studying the laws of dissolution of salts, M. Umoff came 
to the following cotelation, which seems not to have been yet 
remarked, and which he communicated in a paper in the 


ending March 31, 1887, which has recently been issued, shows į Memoirs of the Odessa Society of Naturalists (vol. xii. 1), For 
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“potassium chloride, bromide, and iodide, as also for natrium 
idide, the weights of salt necessary to saturate a given amount 
of water at 100° C. are proportionate to the cubes of densities 
of the respective anhydride salts; while for sodium chloride the 
same law is true with regard to the saturation weights of water 
at o°. The saturation-weights of potassium chloride and 
natriam iodide at 100° being the double of what they are at 
zero, they belong simultaneously to both groups. 


M. LINDELOF has contributed to the Pioceedings of the 


Scientific Society of Finland (tome xvi.), a paper on the tra- | 


jectory of a boly moving* over the earth’s surface under the 
influence of terrestrial rotation. The author consider; that the 
explanation of the movements of atmospheric currents, for 
instance, as generally given, is far from sufficient, and leads to 
mexact ideas. The paper is divided into four parts: the first 
three deal with the equations of the different movements of a 


body, and with the forms taken by the trajectory; in the fourth | 


part the theory is applied to the calculation of the passage of the 
atmospheric wave observed after the Krakatdo eruption in 
August 1883, 


Pror. W. Broccrr lately submitted to the Swedish Geological 
Society an account of the work done by the Committee appointed ' 
for the purpose of obtaining reports on earthquakes occurring in 
Sweden. It was decided that trustwoithy reporters should be 
appointed in all pats of the country, and that a number of 
inexpensive seismogiaphs should be purchased. At the same 
meeting Baron Nordenskiold exhibited a new silicate of lead 
fiom the Harstigs Mine, in Varmland. Among recent papers of 
special interest published by the Society is one on the? meteors 
observed in Sweden in 1887, by Dr. Svedmarx. 


ATa recent meeting of the Seismological Society of Japan, 
reported in the Japan IVeekly ail of February 4, Prof. Milne 
read a paper on earthquake sounds. These frequently precede 
the shock, are often heard during its progress, and sometimes 
have been heard after the earthquake proper bas ceased. Their 
character is very varied, from a low, barely audible 1umbling, to 
a loud rattling, like a cart on a stony stiect, or a volley of mus- 
ketry. They are heard better in some districts than in others ; 
better probably where the ea:th’s stiucture is hard and solid than 
where it 1s loose and soft. After discussing some of the ex- 
planations that have been given, Prof. Milne suggested that there 
is a close connection between these sounds and the smaller 
vibrations which invariably precede the shock proper. He had 
counted as many as seven per second of these sinuosities, and 
we are warranted in assuming the existence of still smaller and 
quicker vibrations preceding even these, With inne delicate 
selsmogiaphs we might be able to catch the very early infinitesi- 
mal movements that herald the apfroach of an earthquake, 
With thirty or forty vibrations per second we should have an 
audible note of very low pitch. It was suggested in the sub- 
sequent discussion that as scismographs show a tail-end of sinu- 
osities very similar to the initial ones, we should expect to hear 
sounds succeeding as often as preceding an earthquake. 


THE Repot of Mr. Cautley, the Acting-Consul at Trieste, 
on the forests of Austria, just issued by the Foreign Office, says 
that perhaps Austria has a larger proportion of forest in com- 
parison with its area than has any other country. The woods 
cover about 3,500,000 acres, of which So per cent. is timber 
forest, and the remainder of young growth. The Government 
and the laige land-owners own 69 per cent. of the total forest area, 
the parish authouities 20 per cent., the clergy 54 per cent., and 
peasants about 14 per cent. The forests are, in fact, the principal 
source of wealth to Austria, and, calculating the cubic contents 
of all the timber, and reckoning each culic foot at nine-tenths of a 
penny, the wealth of the whole country in this respect may be 


set down at close on £40,000,000 sterling. The yearly mcrease 
in the value of the forests is said to be over half a million 
sterling. 


In the Zoologist for April, Mr. Postlethwaite, of lIalltbwaites, 
Cumberland, states that, last autumn, while netting for salmon 
in the Duddon Estuary, fishermen brought to the suface some 
massive horns of the red deer. One pair, with the skull 
attached, must have had at least fifteen points ; the length of one 
koin 18 40 inches ; the distance apart at the top of the horns, 
42 inches ; the circumference of the burr, rt inches. In another 

case, a skull was recovered with only a portion of one antler 
| attached ; and of a meater size than in the previous example. 
j The horn is broken just above the third tine, the length fiom the 
» base being r4 inches ; the length of one tine, 134 inches; and 
the cucumference of the burr, ro} inches, A scapula was 
dredged up and brought to shore at the same time. The weight 
of each of these specimens was great, the first-named being 
| as much as a man could comfortably” carry. Similar horns 

were found some years ago, and in the neighbowing estuary of 
i the Esk at various times many such antlers have been dis- 
covered, most of which are pieserved at Muncaster Castle. Mr. 
| Postlethwaite adds that the channel of the Duddon 15 shifting and 

_ Tunning close into the sides of an old peat moss, from which it 
i seems not unlikely that the horns have been washed. In an 
' editorial note appended to this interesting communication it is 
| suggested that the an:mals which possessed these fine horns may 
į have been wandereis from the great forest of Bowland, in 
1 Lancashire, where red-deer lingered until the early part of the 

present century; and that they may have roamed ove: Martin- 

dale Fell, in Westmoreland, ‘‘ where a few of their descendants 
are Still preserved, a pleasing link of association with the past.” 


Tue whale fishery in the Greenland seas and Davis Straits 
was very unprofitable m 1887. In an article on the subject in 
the current number of the Zoologist, Mr. Southwell says that 
whales are by no means exterminated. Capt, Gray saw 
fourteen of them in Greenland, and Capt. Adams 1s reported to 
have seen seventeen in Davis Straits ; but, from long persecution, 
they are now “simply unapproachable.” 


THE French Consul at Bilbao states in a recent report that 
the pilchard or sardine fishery on the Atlantic shoes of the 
noithein portion of Spain proved in 1887 a most disastrous 
falme During the three months of June, July, and August, 
| which are generally the most abundant in the year, nothing was 

caught but sardines far too large for the boxes commonly used in 
the tinde. The amount taken in 1886 was 1650 tons, and 
during the corresponding months m 1887, it was only 790 tons. 
l This large falling off is supposed to be due to the fact that the 
fish do not fird the food they require on this coast, formerly one 
of their favourite habitats, Perhaps in a large measuie it is 
owing to their having been driven away by the reckless system 
of fishing which has been adopted in the past. 





Tur Report of the Mason Science College, Birmingham, for the 
year encing February 23, 1888, has just been issued. The Chairman 
of the Academic Board testifies that, al‘hough the year was not 
marked by any new or striking developments in the educational 
policy of the College, or by any special additions to the existing 
curriculum of the subjects taught, the general progress of the 
College upon the lines laid down in previous years was eminently 
satisfactory. Not only was the total number of day studeats 
larger than in any previous year, but the increase affected, in 
varying proportions, nearly all the different departments The 
year was also characterized by a maiked increase in the number 
of systematic students. By ‘‘systematic” students are meant 
those who enter the College with the object of preparing for the 
various University or medical examinations, for technical dip- 
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colossal circumference. This hat is as big'as an ordinary sich 


lomas, or for the Associateship of the College, or who are 
umbrella, but flat except in the middle, which is conical for the * 


studying some definite subject with the view of teaching, or 


original research, or with regard to its practical application to 
manufacturing industries. 

We have received the Proceedings of the Royal Physical 
Society, Edinburgh, for the session 1886-87. Among the 
contents is an interesting Presidential Address, by Mr. John A. 
Harvie-Brown, on the faunal importance of the Isle of May, 
purely from an ornithological point of view. 


We have received the first part of what promises to be an 
admirable work—‘‘ An Illustrated Manual of British Birds,” by 
Mr. Howard Saunders. The book will be completed in about 
twenty monthly parts. It is being issued by Messrs. Gurney and 
Jackson. 


A TWELFTH edition of the late Dr. David Page’s ‘‘ Intro- 
ductory Text-book of Geology” (Blackwood) has been issued. 
It has been edited by Prof. Charles Lapworth, who, in order to 
bring all the departments up to date, has found it necessary to 
recast or re-write almost the whole of the work, with the 
exception of the introductory and concluding chapters, 


Mr. HALY, Director of the Colombo Museum, has published 
a first Report on the Collection of Birds in that institution, 
It fills about eighty pages demy octavo, 


THE new number (the third) of the American periodical—the 
Technology Quarterly—opens with a valuable account, by 
Mr. W. O. Crosby, of the methods of instruction in mineralogy 
and structuial geology in the Massachusetts Institute of Tech- 
nology. Mr. S. W. Hunt contmues his discussion of the 
precision of measurements ; and Mr. F. W. Clark contributes 
notes on the assaying of lead, silver, and gold. 


Tue Johns Hopkins University, Baltimore, has received from 
the Maryland Academy of Sciences a considerable portion of 
its scientific collection. Among the specimens is the skeleton of 
a young fin-back whale captured in the lower part of Chesapeake 
Bay. Stumps of cycads, which weie presented to the Academy 
by Mr. P. T. Tyson, are also greatly valued. They were taken 
from the Upper Jurassic clays of Maryland. 


ACCORDING to a communication by M A. Pavloff to the 
Moscow Society of Naturalists, the meteorite which fell in 
August last at Okhansk, in Pem, 1» one of the largest yet 
known, Its weight, before it was broken, was about 1100 lbs. 
It belongs to the group of stony meteontes. As it contains 
particles of unoxidized nickel iron, it must be classified with the 
sporado-sidetites. Its spherical mineral aggregates bring it 
under the heading of chondrites. 


THE following extract from a private letter by a British 
officer, dated Sittang, Upper Chindwin, Febiuary 4, 1888, may 
be of interest to anthropologists :—‘‘ We have arrived here after 
eight days of hill-marching with very many ups and downs—the 
highest point just over 5000 feet. We are now completely out 
of Burma—the hills were sparsely inhabited by uncivilized Chins 
and Nagas—and are now in a small State, a plateau in the 
mountains at a level of nearly 3000 feet. The ruler and his 
people are Hindus by conversion or adoption some hundred 
years or less ago—the only example I know of Hindu prose- 
lytes. The Burmans are tattooed from waist to knee with a fine 
pattern in blue, looking as if dressed in short dark tights. They 
wear the hair long, rolled on the top of the head, and covered 
with a bright-coloured silk kerchief, pnt on somewhat as one 
sees in pictures of Negro women of the Southern States in 
America. The Shans, who were our neighbours in the hills 
near the Ruby Mines, wear very baggy trousers, like the Chinese, 
of coarse blue cotton stuff, have uncut hair, and for a head- 
covering a hat, either of straw or a coarser kind of wicker, of 


reception of the top-knot, and as this might sometimes prove an 
insecure hold they often wear a fastening under the jaw. They 
tattoo more extensively than the Burmans, and sometimes stow 
away jewels under the skin. I have seen Jumps which’ 
may have been so caused, from their appearance, but I 
never had the chance of proving their secretion by enuclea- 
tion, The Nagas, whom we have used in the last few days 
as carriers, do not tattoo, and wear a skimpy kilt, The 
hair is uncut and coiled on the front of the head, the Jump 
or coil of hair secured by a band round the base ; the band often 
made of strings of blue beads or a tape of leather, on which two 
or three rows of small white shells are sewn, A silver or other 
metal skewer, about ten inches long, is often stuck through the 
hair, like the arrows worn by some belles of the West--whether 
only for adornment, or used as a fork or harpoon, I know not. 
All these savages have the ears pierced. The Naga carries his 
snuff in a bit of bamboo thicker than an ordinary lead-pencil ; 
and the Burman, who smokes eternally, sticks his cigar s7 his 
ear-lobe—and his cigar is about the size of that Mr. Verdant 
Green was induced to smoke, of such calibre that it would not 
pass through a Colt’s revolver barrel, The Nagas here are not 
tall, but their calves and thighs would attract attention even at 
a Highland gathering at Athol or Braemar. Their loads they 
carry with a neatly made neck-and-shoulder yoke. From the 
yoke in front 1s a brow-band, while behind a rope-loop passes 
under the load.” 


Tue Students’ Engineering Society of the University Col- 
lege, Bristol, concluded the winter session, on March 26, 
with a public disputation on the gas-engine v. the steam-engine, 
and on March 27 gave a conversasione, The electrical and 
engineering exhibits attracted much attention, and a highly 
appreciated concert was rendered by the students and their 
friends. 


THE additions to the Zoological Society’s Gardens daring the 
past week include a Gannet (Sula bassana), a Greater Black- 
backed Gull (Larus marinus), British, presented by Mrs. 
Rickards; a Hawfinch (Coccothraustes vulgaris), British, pre- 
sented by Mr. Chas. Faulkner; a Common Swan (Cygnus olor), 
British, a Penguin (Zudyptes pachyrhynchus, from New 
Zealand, deposited. 











OUR ASTRONOMICAL COLUMN. 


THE PERIOD OF ALGOL.—Mr. S. C. Chandler publishes, in 
Nos. 165, 166, and 167 of Gould’s Astronomical Journal, a careful 
and thorough discussion of the period of this interesting variable. 
Starting with the observations of Goodricke in 1782, he had at 
his disposal the times of nearly 700 minima as observed by 
about fifty astronomers, spr&ad over a little more than a century. 
His first task was to reduce these observations to a common 
system—an operation the more necessary, since, in the present 
low state of our knowledge, differences in the processes of re- 
duction are more important m their effect, if they do not “com- 
pletely overshadow personal differences in observation. Mr. 
Chandler decided, therefore, to abandon the use of the minimum 
phase asa reference-point, and re-reduced the entire mass of 
observations on a method the essential principle of which con- 
sisted in taking, as the reference-point, the mean between the 
times of equal brightness on the descending and ascending 
branches of the light curve. This involved the abandonment of 
199 minima, for which sufficient details could not be procured, 
but left 496 to be employed in the investigation, Unfortunately 
these are not by any means evenly distributed as to time, and in 
the earlier part of the present century satufactory observations 
are very scarce. 

That the penod of Algol was itself subject to change was 
suspected by Wurm and proved by Argelander, but the formule 
deduced by the latter have not represented later observations. 
Mr, Chandler has succeeded, however, in reducing its apparently 
highly complicated anomalies to a comparatively simple law. 
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This law comprises two inequalities, with the periods respec- 
tively of 141°3 yeas and 37°7, and coefficients of 173°3 and 18'0 
minutes of time. A thud period of 17 years, with a coefficient 
of 3'5 minutes, was suspected, but the coefficient is so small as to 
bring it almost within the limit of errors of observation. The 
resulting elements are as follow: 1888 January 3, 7b. arm. 
29°23s, 4(G.M.T.) + 2d, 20h, 48m. 55'425s, E’ + 173'3m. 
sm. (yy E’ + 202° 30’) + 180m. sin (gh E + 203° 15ù + 3°5m. 
sin ($ E + 99° 20 ; where E’ = E (Schonfeld) - 11210. The 
interpretation of the theory is as follows :—The period at the 
time of Goodricke’s discovery of the character of the vanation 
was 2d. 20h. 48m. 58’0s., lengthening to 59°88. in 1798, 
diminishing again in the next ten years to 57°23., and then 
again lengthening irregularly to §9'as. in 1830. A rapid 
diminution shortly followed, and the rate was reduced to §4°0s, 
in 1843. Aftera halt a further but less rapid diminution set in, 
and in 1858 the period was 52'8s. The following six years saw 
an increase of 1'63., followed by another shortening, untilin 1877 
the period had fallen to 51°18., from which time it has remained 
nearly constant ; but should the theory be correct, a period of 
increase must shortly set in, which, with halts and retrogressions, 
will attain a maximum somewhat late in the coming century. 

The paper concludes with a table of heliocentric times of 
minima up to August 1898. 

M. Oudemans, Director of the Utrecht Observatory, is like- 
wise preparing a work on this variable, and requests observers 
to transmit to him copies of their notes on all observed minima 
since 1883. 


OBSERVATIONS OF VARIABLE STARS —-Mr. Edwin Sawyer 
has given, in Nos. 164 and 165 of Gould's Fournal, his observa- 
tions of several variable stars made during the year 1886. The 
following table will show how some of these compare with the 





ephemerides given week by week in NATURE. 

Star. Phase. Observed Calculated 

V Cancri . 40 ... 1886 March 29 . April 12 
R Ursa Majons Al 1886 April 29 May 12 
R Virginis Af .. 1886 Apnl 8 April 10 

S Coron . AL .., 1886 May Io Apnl to 
R Scuti ... 1. ve . 1886 July 21 June 27 
Sf ... 1886 Sept. 12 Aug. I 

m 1886 Dec. 2 Nov. 17 


Mira Ceti was observed at maximum 1886 January 9; ¢ (30) 
Herculis at minimum June 14, and at maximum September 20; 
and W Cygni at three epochs, viz. m July 8, Z September 10, 
and m November 5. 

Gore’s new variable near x, Orionis, to which Mr. Sawyer 
gives the lettering U Orionis, but which other astronomers have 
generally designated T, attained a maximum about 1887 De- 
cember 14. The maximum was only a feeble one, ~7°5 mag, 
The light remained almost stationary from 1887 November 29 
to 1888 January 2, a period of thirty-four days. The period of 
the star must be almost exactly a year. 

The vanable Lal. 40083, discovered by Mr. S. C. Chandler 
(see NATURE, vol. xxxv. p. 282), and to which he has given the 
name X Cygni, has shown from further observation that its 
hight-curve is not constant in different periods, the minimum 
brightness being especially variable, but since the bright and 
faint minima do not alternate regularly the star does not belong 
to the 8 Lyre class, Mr, Chandler's revised elements for the 
star are as follow: 1886 October 13, 14h. 20m. G.M.T. + 
15d, 14h. 24m. E. Approximate duration of increase 5°6 days, 
of decrease 100 days. The maximum brilliancy 1s generally 
about 6'4m. ; the minimum ranges from 7‘2m. to 7°7m. 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 APRIL 8-14. 


( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
lt Greenwich on April 8 

Sun rises, sh. 20m. ; souths, 12h. Im. 43°3s.; sets, 18h. 43m. : 
right asc. on meridian, rh. 1o‘4m.; deci 7° 29° N. 
Sidereal Time at Sunset, 7h. 53m. 

Moon (New on April 1r, 9h.) rises, gh. 46m.; souths, 
roh., 6m.; sets, 15h. 35m.: right asc. on meridian, 
23h. 14°6m. ; decl. 8° 21’ S. 
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Right asc. and declination 


Planet. Rises. Souths. Sots. on m 
. m. h. m. h, m h ë m R 

Mercury.. 4 52 ... 10 29 16 6 23 370... 5 $s. 
Venus ... 4 47 «. IO 32 16 17 23 409... 3 408. 
Mars... 18 53%... 0 22 5 51... 13 286 .. 6 48S. 
Jupiter ... 22 57%... 3 10 7 23 16 16°9 ... 20 19 S. 
Saturn ... IO 59 ... 18 58 2 57* 8 78... 20 48N. 
Uranus... 18 9... 23 46 23" .. 12 564 178. 
Neptune. 6 56 ... 14 37 =. 22:18... 3457.. IBIN. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


April, he 
8 oan 23 Mercury in conjunction with and 1° 16’ north 
of the Moon. 
9 « T Venus in conjunction with and 2° 24’ north 
of the Moon. 
ir 6... Mars in opposition to the Sun. 
I4 .. 4 .. Mercury in conjunction with and 1° Lo’ south 
of Venus, 
Variable Stars. 
Star. RA. Decl. 
h m $ h m. 
U Cephei O 52°4...81 16N, .. Apr, 12, 4 2m 
Algol seo a n 3 0°9...40 BEN... 4, 13, 3 26m 
R Canis Majoris... 7 14°5..16 125. .. 4, 1,20 7 
U Monocerotis 1... 7 25°5... 9 33S... p 12, m 
S Cancri 8 375... 19 26N... 4, 13, 19 30 m 
8 Libræ Sui 14 550. 48. .. 5, IO, 22 56 m 
U Ophiuchi... 17 10'9 1r20N.... ,, If, 257 
» %II,23 57m 
W Sagittarii 17 579... 29 35 Se e n 9 4 Om 
Z Sagittarii ., 18 14° 18 555 » I1, I of 
U Sagittarii ... 18 25°3.... 19 128 3 10, 3 Om 
» 13, 2 off 
n Aguile ... 19 468... O43N.... p 14,2 Om 
T Vulpeculæ 20 46°7 .. 27 50N... p 13, 4 OM 
R Vulpeculæ . 20 59'4 .. 23 23N... 4, 13, aL 
è Cephei . 22 25°0...57 SIN... 4, 12 3 Om 
Af signifies maximum ; m minmum. 
Bfeteor-Showers. 
RA. Decl, 
Near a Ursa Majoris ... 163 60 N.".... Apuil ro and I1. 


50N. ... T a; 


s 42 Hercals... ... 248 





GEOGRAPHICAL NOTES. 


A SHORT excursion into the almost unknown interior of San 
Domingo was made last summer by Baron H. Eggers,in the course 
of Shieh he explored the mountainous district, and made a com- 
plete study of the vegetation of this elevated region; he further dis- 
covered a route along which the exploration of this little-known 
mountain region may be carried out with facility. The following 
details are taken from the traveller's own account of his journey, 
published in Jefermann’s Alitterlungen (Part 2, 1888). He left 
Puerto Plata, on the north coast, on May 2 last, and about the 
middle of the same month found himself at Jarabacoa on the Rio 
Yagin, having passed through Santiago on his way. While at 
Jarabacoa he ascended Monte Barrero (4100 feet) in the vicinity 
of the town, The steep slopes of this peak are covered with 
lofty pine woods. In the small ravines and between rocks the 
traveller observed many interesting plants, ¢g. the dark red 
Fuchsia triphylla, a bright red Stphocampylos, a large Penta- 
rhaphia, and a beautiful Cyathea ; he also found a large number 
of hitherto unnoticed plants, including an ilex, several Compositz, 
Labiate, &c. The animal life in these pine forests appears to be 
very poor : there are scarcely any insects, and a species of crow 
1s the only bird seen. At the end of May the traveller with a 
small party of blacks set out ın a due southerly direction for the 
Valle de Constanza, The valley is well watered, and its height 
above the sea 13 3840 feet. Its inhabitants, numbering 100, are 
engaged in cattle-rearing, and the cultivation of beans, maize, 
cassava, tobacco, &c. The climate 1s cool, and from November 
to March dry ; during the rest of the year it rams. The ther- 
mometer at 6 o'clock ın the morning of May 28 stood at 59° F. 
The higher part of the surrounding mountains, which almost 
everywhere contain gold, though in small quantities, are quite 
unexplored. From the Valle de Constanza the traveller made a 
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further excursion to the south-east to a savanna region, situated 
in a depression anong the mountains, and called by the natives 
t Valle Nuevo.” The path led over forest-clad mountains with 
intervening gorges, and formed a continual ascent: till the Valle 
Nuevo was reached, which is 7450 feet above the sea, One of 
the forest tracts which the traveller taaversed was especially 
dense and almost impassable ; beautiful mosses, feins, orchids, 
lycopods, and other epiphytes were growing on the trees, The 
Valle Nuevo is surrounded by low hills, which form the culmi- 
nating points of the lange ; the highest of these, viz. Pico del 
Valle Nuevo (8630 feet above the sea-level) was ascended by the 
traveller. 


Dr. Rink contributes to the cunent number of Petermann’s 
Mitterlungen an account of the iesults of the recent journeys 
made by Lieuts. Ryder and Block along the coast of Green- 
land to the north of Upeinivik in 1887. By accuate measure- 
ments made ın the ice-fiords of Angpadlar Fok, &c., both in 
Apul.and August, some interesting and important results have 
been secured as iegards the physical geography of this region. 
Some of the ice-fiords me very prolific in ice-bergs, notably 
that of Giesecke, where the edge of the permanent ice has 
retreated considerably within iecent years. The results show 
not only the extraordinary 1apidity, but the great variableness in 
the movements of the ice, apart apparently from the temperature 
of the time of year. The average temperature of the aur during 
the measurements from April 20 to 24, was from -9° F. to-15°, 
on January 28 the water temperature, at a point wheie the ice- 
fiord was 512 fathoms in depth, was as follows: at the surface 
27°7 F,, at 50 fathoms 28°'9, at 200 fathoms 32°, and at 287 
fathoms 32°'2. The question of the limit and movements of the 
inland ice of Greenland, to which the attention of recent Danish 
explorations has been directed, and towaids the solution of which 
the results obtained by Lients. Ryder and Block have materially 
contributed, is discussed by Heir Rink in his paper, which also 
gives some inteiesting notes on the botany, geology, and 
ethnography of the country. 


In the April number of the Proceedings of the Royal 
Geographical Society there is an excellent new map of Siam, 
based on the surveys of Mr. James McCarthy. There also 
will be found the second and third of General Strachey’s 
Cambridge geographical lectures, 


AT the last meeting of the Royal Geogra hical Society a 
paper of unusual interest and originality, on the Solomon Islands, 
was read by Mr. C. M. Woodford, who spent several months in 
the group in 1886-87. Mr. Woodford’s attention was mainly 
directed to Treasury Island, his head-quaiters for some months 
being at Alu, on that island. He made many journeys into the 
interior, and was so successful that he obtained nearly 17,000 
specimens in natural history, which, so far as they have been 
examined, have been found to conprise three new genera, and 
eight new species of mammals, fifteen new species of birds, six 
new species of reptiles, and ove. a hundred new species of 
Lepidoptera. Mr. Woodford visited, besides Treasury Island, the 
islands of Fauro, New Georgia, Guadalcanar, and others, explor- 
ing ther interiors as far as possible, and inthe case of Guadal- 
canar attempting to ascend Mount Lamma . (8000 feet), without, 
however, succeeding. He followed the Bokokembo River as far 
as possible, finding the vegetation most luxuriant, and composed 
of large Ficus and other forest trees, with occasional clumps of 
sago and areca palms, but few coco-nuts. The coast natives are 

eatly afraid to ventue into the inteior, partly through fear of 
the bush-folk who live in the mountains, and partly thiough 
supeistition. Mi. Woodford’s observations on the natives me 
of great value; he had unusual opportunities of observing their 
modes of life. They are mostly mveteiate head-hunters and 
cannibals, Natives of different parts of the group differ con- 
siderably from one another, but they belong to the Melanesian 
or Papuan type. Mr. Woodford believes, however, that on the 
island of Ysabel there is a strong infusion of Polynesian blood 
from Ongtong Java, or Lord Howe’s Group, as canes are 
known to have been diiven in bad weather from that gioup, 
and to have arrived on the coast of Ysabel. The natives of 
Bouka and Bougainville, and of the islands of Bougainville 
Straits and of Choiseul, are intensely black in colour, but as one 
journeys eastward the colour changes toa dark brown. They 
have woolly hair, but occasionally natives are met with wavy, 
and in some cases straight hair. Mr Woodfoid attributes this 
fact to an infusion of Polynesian blood, and has noticed it in 
natives from Ysabel, also at Fauro, 








THE Royal Geographical Society of Sweden has awarded the 
Vega Gold Medal—instituted in honour of Nordenskiold’s voyage 
—to Dr, Wilhelm Junker, the celebiated African traveller. The 
medal, which has not been awarded since 1884, has hitherto had 
only four iecipients, viz, Nordenskiold, Palander, Prejevalsky, 
and Stanley. 





THE ATOLL OF DIEGO GARCIA AND THE 
CORAL FORMATIONS OF THE INDIAN 
OCEAN 


[EGO GARCIA is a typical atoll ; a narrow strip of land 

varying ın width from a mile to 30 yards, nearly completely 
encircles a lagoon of irregular shape. The lagoon is open to the 
ocean towards the north-west, its mouth being divided by three 
small islets into four channels, of which thiee are sufficiently deep 
to allow ships to enter the eon The whole of the land compos- 
ing the atoll is very low ; the highest point in the island ıs not 
more than 30 feet above the level of high tide, and this height, 
which is quite exceptional, is due to the accumulation of great 
heaps of sand through the action of the south-east trade winds 
which blow with considerable strength for more than one-half of 
the year. Diego Garcia is the southernmost atoll of the Chagos 
Group ; it lies in S, lat. 7° 26’, E. Jong. 72° 23’, and forms the 
last of the great chain of coral formations reaching fiom the 
Laccadive Islands, through the Maldives to the Chagos Group. 
To 1's south-west lie the sub.nerged atoll-shaped reefs known as 
Pitt’s Bank and Centurion’s Bank, to its north lies the huge sub- 
merged atoll known as the Gieat Chagos Bank. It is an inter- 
esting fact that throughout the Laccadive, Maldive, and Chagos 
Groups there is no instance of a fringing or of a barrier reef ; 
nothing but coral structure 1ises above the waves ; all the islands 
are atolls ; none of these are upraised, but there are several sub- 
merged banks. The existence of this long line of atolls seemed 
to be one of the strongest arguments im favour of Darwin’s theory 
of the formation of coral reefs. 

In Diego Gaicia the nature of the soil varies considerably from 
lace to place. In sume localities 1t consists of nothing else than 
are coral rock upon the surface of which coral boulders are 

scattered about ; in other places it 1s composed wholly of calcare- 
ous sand, and one may dig down for 6 or 8 feet without finding 
coal rock, It is obvious after a short examination ‘that some 
part» of the land are older than otheis, and that the great stnp of 
land was formerly a seiies of disconnected islets which have since 
been joined together by the accumulation of sand and coral 
déris between them. In the older parts of the island, which 
have apparently been covered with vegetation for a considerable 
penod, a thick peaty mould has been formed by the decay of 
fallen leaves and stems of trees and shinbs. 

Thionghout the island the outer or seaward shore is higher 
than the inner or lagoonward shore, owing to the pile of coral 
boulders thiown up in the form of a low rampait along the 
former by the action of the waves. In most places a flat reef 
extends fully 60 yards seaward of the 1ampart; and this reef is 
just uncovered at low spring tides. As a rule the inner shore 
slopes gently down into the lagoon for some distance, and then 
pitches down rather suddgnly to a depth of rọ or 12 fathoms, 
but in some places there 1s a depth of 6 or 8 fathoms close up to 
the mner shores. Manshy pools of fresh or brackish water are 
found ın the centre of the stnp of land on the south-east and 
west sides of the island ; into these the sea enters in many cases 
during the highest spring tides, and at the south-east and south 
ends of the island it has established permanent breaches into some 
of these pools, through which the tide runs in and out regularly 
from the lagoon, ‘Thus there are formed sheets of water like 
secondary lagoons within the strip of land; these are known on 
the island by the name of darachois, and they aie of some 1m- 
poitance when one comes to consider the amount of change 
which 1s continually going on in the island. 

Exteinally the shores slope away very rapidly to considerable 
depths, the sounding-line giving depths of 250 fathoms and 
upwards at a distance of a few hundred yards from the edge of 
the reef, excepting at Horsburgh Point at the south-east side, 
where a depth of 45 fathoms is found at a distance of 1 mile from 
the shore. After a stay of two or three months on the island 
one cannot failto be impressed with the immense amount of 
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change which is continually in progress. Large masses of sand 
are in the space of a month deposited in one spot to be swept ! 
away dwing the next month and deposited in another. Every- 
where there is evidence that the sea has encroached upon the ' 
land, or'that the land has in its tun gained upon the sea, In one | 
place numerous dead and fallen cocoa-nut palms show where 
old-established land has been carried away ; in an adjoining spot ' 
tracts of sand, either bare or covered with a scanty growth of ' 
young shrubs, show where the combined action of wind and 
waves has added a new piece to the island, Within the lagoon 
the cuirents are constantly changing in force and direction, and 
their every change affects the growth of coral in their track, In 
estimating the structure of the atoll these changes should be kept 
in mind, although thei: complexity makes it far more difficult to 
arrive at a correct conclusion. 

In the course of my investigations I learnt to distinguish the 
following kinds of coral 1ock formed by the action of the waves 
or wind, or both combined. : 

Firstly, reef rock, a tolerably homogeneous mass of compacted 
coral dééris, the component parts of which are so thoroughly 
infiltrated with carbonate of lime held in solution in the sea-water 
that the masses of fragments of coral composing the 10ck are 
rarely distinguished fiom one another. This form of rock 
exhibits a fine horizontal stiatification ; it 1s invariably formed 
under the sea or between tide marks. : 

Secondly, doudder rock, formed just above high-tide mark by 
means of the masses of coral which are tianspoited across the 
reefs by the waves and are piled up to form the low 1ampart 
already alluded to. The interstices of the boulders are soon 
filled up with coral débris and sand, and are cemented together 
by the spray. Such rock 15 only formed on the seaward shores, 
oN invatiably shows a stratification dipping downwards towards 
the sea. 

Thirdly, shingle rock, which may be of two kinds. The first 
kind is horizontally stratified, and is scarcely distinguishable from 
reef rock, except in its finer texture ; 1t is formed below water or 
between tide marks by the agglomeration of small pieces of 
broken coral, among which are included numerous shells of 
mollusks, 1emains of Crustacea, Echinoderms, &c , and in the 
more sheltered parts of the lagoon it may include considerable 
masses of dead Madrepores embedded in their natural position 
in the rock. This rock is of a looser texture than the reef rock. 
The second kind of shingle rock is formed above high-water 
mark by the action of the waves. It is entirely composed of small 
fragments, and exhibits a fine stiatification dipping seawaids at 
an angle, s 

Lastly, thee is the sand rock, formed above water by the action 
of the wind. Wherever masses of fine sand are piled up within 
reach of the spray they are gradually compacted, and form a 
friable rock, the stratification of which dips seaward. 

In many parts of the island I observed that the land was 
composed of stratified 1eef or shingle rock, the strata of which 
were peifectly horizontal, and did not dip down towards either 
shore. Having obseived the manne: in which the different 
kinds of coral rock were formed, I was at a Joss to understand 
how such horizontally stratified masses could have been formed 
in their present position above high-water mark, and could onl 
believe that they were originally formed as reef or shingle roc 
below high-water mark, and had been subsequently raised to 
their piesent position, I was thus led to believe that a slight 
elevation had taken place, and this belicf was strengthened by 
a study of the formation of East Islet, This islet is about 800 
yards long, and nearly 100 yards broad ; its weste: most extremity 
is composed of masses of sand piled up on the underlying reef 
rock, and in this place there is a clump of high trees (Hernanda 
peltata), The eastern and by far the farger part of the islet is of 
different formation. The even surface of the soil is covered with a 
low scrub, but bears no trees nor cocoa-nut palms, It forms a low 

lateau, the surface of which does not slope down towards the 
agoon, but is perfectly horizontal, and stands 4 feet above the 
very highest spring tides. The shore on the lagoonward side 
shows an abiupt fall of 6 feet to the reef, which in this place 
extends for a distance of 50 yaids towards the lagoon, and is only 
left uncovered at the lowest spring tides. At the eastern extremity 
of the island there is no reef, but fiom 14 to 2 fathoms of water 
are found within a few yards of the shore. This point is exposed 
to the ocean, and a strong and constant current sets against it, 
so that it ıs undergoing a considerable amount of erosion. On 
the north or seaward side the reef again extends outwards from the 
shore, the latter differing fiom the innei shore in the presence of a 








talus of large boulders which have been thrown up against it by the 
waves, Wells have been sunk in numerous parts of the island, 
though, for some’1eason which I cannot explain, water is only 
found in one'of them. Numerous pits, some of which are 9 
feet deep, have also been dug for the purpose of planting cocoa- 
nuts. * These pits and wells expose the interesting structure of 
the superficial part of the island. Beneath a thin surface layer 
of sand and mould lies a horizontal layer of stratified shingle 
rock, in which large embedded coral masses may occasionally be 
distinguished ; this layer is about 24 feet thick. Beneath isa 
layer of loose coral sand about 18 inches thick, and beneath that is 
another layer of coral rock of the same character as the first, 
and about 3 feet thick, Beneath this ıs another layer of friable 
sand lying on the sold reef rock into which the excavations did 
not penetrate. These layers lie perfectly horizontally, and do 
not dip in any direction. They crop out above the reef on the 
steep eastern and southern shores, and as the loose sand is 
washed. out by the waves the overhanging layer of rock breaks 
off and falls down in large masses. The central parts of this 
area are absolutely beyond the reach of any waves at the present 
time, and as the strata of rock and sand run evenly through it 
there is no evidence of its having been formed by successive 
additions of material through the action of the waves. Nor can 
it possibly have ‘been formed under the surface of the water 
unless it has since been raised to its present position, for, as I 
have said, its upper surface 1s 4 feet above the level of high 
spring tides Oh one occasion when the tide rose to an ab- 
normal height and invaded several parts of the mai island, I 
saw that the water reached to within 3 feet of the top of the shore, 
but even then the whole of the upper stratum of coral rock was 
well above the waves. It is scarcely credible that an even 
layer of shingie rock could have been formed above the highest 
ls mark. 

My belief in elevation is further strengihenel by the 
following facts, communicated to me by M. Spurs, a resident 
for twenty-five years at Diego, an ardent naturalist, and much 
interested in coral formations. 

A small shore crab of the genus Ocygus is always to be 
found on the sandy flats between high and low wate: marks. 
These crabs, as is well known, form numerous galleries in the fine 
muddy sand, which they line with seaweed, &c., to prevent 
their falling in. These galleries open to the surface by short 
passages placed perpendicularly, the mouths of which open 
only a few inches above the level of low tide. This crab is 
only found on the shore between tide marks; on the dry land 
its place is taken by Gearcinus, another genus of crab, which 
forms different burons. In the west part of East Islet there is 
an aggregate of friable, scarcely compacted sand, which has 
somewhat the appearance of half-diied clay. It lies 5 feet 
above high-water mark, and was found by M. Spurs, during 
some excavations which he had to make for the purpose of 
constiucting a slip for boats, to be nddled with the sea- 
weed-lined galleries of Ocypus, evidently long since disused 
and empty. 

Having made this observation on East Island, M. Spurs made 
a search in similar formations on the main island, and found, 
he tells me, precisely the same facts in seveial instances, 
aggregates of sand lying at some distance above high-water 
mark, riddled with the abandoned burrows of Ocypus. Now, 
since the burrows of Ocypus are quite characteristic, and could 
not have been mistaken by so good an obseiver as M. Spurs for 
those of another species, and since they aie in the present day 
only found between tide marks, these observations afford a 
further presumption in favowl of a slight elevation having 
recently taken place. In any case they preclude the idea of any 
subsidence being in progress, as Mr. Darwin fancied to be the 
case in the Keeling atoll. M. Spuis further informs me that, 
dwing the time that he was superintendent of the oil company’s 
estate, he caused more than 30,000 pits to be dug on the main 
island for the purpose of planting cocoa-nut palms, and that he 
frequently observed in different localities the same alternate 
layers of sand and rock that I have described as existing on East 
Island, These alternations of sand and rock would suggest 
alternations of very slight subsidence with very slight elevation, 
rather than a single movement of upheaval, yet on the sup- 
position that all the layers were formed beneath the water, as 
their horizontal stratification leads me to believe, I can venture 
on the following explanation. The mass of rock which forms 
the base upon which the islets and other dry land rests. is solid 
reef rock, and the whole floor of the lagoon is similarly formed. 
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The latter is covered at depths of 3 or 4 fathoms and upwards bya 
layer of fine sand, which may attain a thickness of 2 or 3 feet. 
In protected parts of the lagoon and in spots where the change: 
able currents have ceased to deposit any quantity of sand, corals 
will grow in considerable quantities, chiefly those wide-spreading 
ing species of Madrepora which cannot find a lodging on the 
exterior of the reef, where they would be dashed to pieces by the 
waves. By the continual growth of new colonies on the top of 
the old ones which have died, a layer of solid rock of consider- 
able thickness may be formed. ‘Whilst diving for corals at the 
lower part of the lagoon, I often noticed such layers of half- 
formed rock on which living coral was growing or not, according 
as the constantly changing currents were at that time throwmg 
up sand io the locality or not. Thus on the west side of the 
lagoon, off Point Marianne, theie are large tracts of recently 
formed coral rock, on which no hving corals are to be seen, 
whilst on the east side of the lagoon, exactly opposite to Point 
Marianne, a similar basis of rock 1s luxunantly covered with 
growing coral. 

Now, as the currents are constantly ing, and as the 
changes may, as I saw, affect an area some mules in extent, one 
may suppose that an area was first covered with corals growing 
on the sand, which everywhere covers the reef rock, when the 
latter lies more than a fathom below the surface. A change in 
the currents brought abundant sand to the spot, killed the corals, 
and deposited an even layer of sand of some little thickness over 
the rock formed by the skeletons of the dead corals, A fnrther 
change in the currents would again render the spot suitable for 
coral growth, and a new layer of rock would be formed over the 
last layer of sand, I have seen qute analogous formations in 

rogress in a fathom of water a hide way above Point Marianne. 

aise the formation to the snrface, and you get that stratification 
which occurs in so many parts of the island, a stratification 
which cannot be explained on any theory of subsidence, and is 
scarcely less difficult to explain on the supposition of rest. At 
first I had some hesitation in extending to an island on the 
borders of the lagoon, as is East Island, a view of the formation 
of layers of sand and rock derived from an inspection of the 
~ interior of the lagoon, but afterwards I saw that similar layers 
were being formed jast within the large reef known as Spur’s 
Reef, west of Middle Island, so that no objection can be raised 
on that score. The whole character of the Chagos Group is very 
much opposed to the theory that atolls and barrier reefs are 
formed during subsidence. ere are several atolls rising above 
the waves, that of Peros Banhos being 55 miles m circuit, and 
composed of numerous small islets placed upon a ring-shaped 
reef through which’there are several large and deep channels. 
Egmont or Six Islands is an instance of an atoll ın which the 
encircling reef is perfect and unbroken by any channels, the 
land consisting of six islets placed for the most part on the 
southern and western sides of the reef. There are several sub- 
merged banks, nearly all of which have an atoll form. Of these 
the best known is the Great Chagos Bank, a huge submerged 
atoll 95 miles long and 65 miles broad, having a depth of 4to 10 
fathoms over a narrow rim around its periphery, and a central 
lagoon of a depth varying up to 45 fathoms. South-west of the 
Great Chagos Bank, distant less than 15 mules, lies the atoll of 
Six Isiands, and on the other side of these, scarcely 12 miles 
distant, lies another submerged atoll, known as Pitt’s Bank. 
South-west of Pitt’s Bank are two smaller banks, Ganges and 
Centurion’s Banks. Darwin considered that the Great Chagos 
Bank afforded particularly good evidence of the truth of the 
subsidence theory. Her ed it as an atoll carried down by 
a too rapid subsidence below the depth at which reef-buildi 
corals flourish. The same would be the case for Pitt’s Bank an 
the two others just mentioned. A more intimate knowledge of the 
Great Chagos Bank, and of the relations of it and other submerged 
banks of existing land, shows this view to be untenable. In the 
first place, the rim of the Great Chagos Bank is on an average 
not more than 6 fathoms below the surface, and therefore situated 
in a depth eminently favourable for coral growth, and there are 
actually six islets on the northern and western edges rising above 
the water, and some of them inhabited. Secondly, any such 
rapid subsidence could not have affected areas only 30 miles 
apart without involving the Six Islands atoll lying duectly 
between them. <A simular ment might be extended to the 
more northern islands of the Chagos Group, and even to Diego 
Garcia itself, although it lies somewhat apart from the rest of the 
group, Again, if atolls and barrer reefs are formed around 
subsiding peaks, it 1s at least curious that throughout the Lacca- 
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dive, Maldive, and Chagos Groups theie are no instances of high 
islands surrounded by barrier reefs, marking the last remnants 
of pre-existing land. In the more western parts of the Indian 
Ocean, between Madagascar and the Seychelles, there are 
numerous atoll islands, and in long. 60° E there lie the sub- 
merged Saya de Malha Bank and the reef known as Cargades 
Carajos. Between these two lies the extensive Nazareth Bank, 
having over it depths of from 14 to 45 fathoms. The Saya de 
Malha Bank appears to have the characters of a submerged 
atoll, having a central depression of 65 fathoms, surrounded by 
arim which has only 8 to 16 fathoms on its eastern side, but 
22 fathoms on the western. Some of the groups north of Mada- 
gascar: afford very good evidence of upheaval. Aldabra Island, 
situated in lat. 9° 22’ S., long. 46° 14’ É., is a perfect instance of 
an upraised atoll. Captain Wharton describes the external 
shores as consisting of low coral cliffs, about 20 feet high, the 
surface of the land being composed of jagged coral rock. The 
lagoon is entered by a passage varying from Ir to 5 fathoms in 
depth, but its internal portions are either very shallow or partly 
dry at low water. Not far distant ıs the Cosmo Ledo Group, a 
perfect atoll, with a lagoon some 4 fathoms deep, or less. There 
are ten islets of various sizes on the reef, and all of them appear 
to have been elevated some io feet. There are some hills 40 and 
50 feet high on the two largest islands, but these appear, accord- 
ing to Captain Wharton, to be formed of blown sand. The 
Farquhar Group and Assumption Island, situated within the 
same area, have been raised, according to the same authority, 
some 10 feet. Providence Island, m lat. 9° 14’ S., Jong. 
51° 2’ E., appears to be a low island situated upon the edge of 
the atoll-shaped Providence Reef. Ata distance of rọ miles from 
Providence Island is the island of St. Pierre, which has no 
fringing reef. It is paiticnlarly interesting, for although it is in 
close proximity to the low Providence atoll, it has been raised 
about 40 feet above high water, and in the absence of a fringing 
reef the sea breaks with great violence against a low cliffy coast, 
hollowing out a number of caverns which, from the description 
given in the sading directions for Mauritus and its islands, 
appear to open inshore by ‘£ blow-holes.” + 

ear and among these raised coral formations are several sub- 
merged banks, the most important of which is the McLeod Bank, 
situated in lat. 9° 57 S., long, 50°20 E., between Providence 
Island and the Cosmo Ledo Group. The details show that there 
is a group of coral formations, situated in Jat. 10° S., north of 
Madagascar, in which are found raised atolls—atolls whose dry land 
jast rises above the waves and submerged banks. There can be 
no clearer proof that atolls are formed in areas of elevation, and, 
if the facts which I have already stated concerning Diego Garcia 
aie of any weight, it would seem that most of the coral forma- 
tions of the Indian Ocean mark areas of elevation rather than of 
rest, certainly they are not evidence of subsidence. 

Those who have felt that the evidence brought against Darwin’s 
subsidence theory is too strong to be resisted, must often have 
felt that no satisfactory explanation of the lagoons of atolls o 
the lagoon channels of barrier reefs has been given in its place. 
Semper was the first to suggest that the lagoon was formed by a 
solution of the interior parts of the reef, and more recently this 
view has been urged with great force by Murray, who points out, 
in addition, that corals on the penphery of a 1eef must, fiom 
therr position, get the advantage over those more interiorly 
situated, being more directly m the track of food-bearing cur- 
rents. Neither of these explanations has completely satisfied 
me. That sea-water exercises a solvent action upon carbonate of 
lime does not admit of doubt, and that the scour of tides, com- 
bined with this solvent action of the water, does affect the 
extent and depth of a lagoon is obvious. But I challenge the 
statement that the destructive agencies within an atoll or a sub- 
merged bank are in excess of the construction. It would be 
nearer the mark to say that they nearly balance one another, In 
the first place, the carbonate of lime held in solution by sea- 
water is deposited as crystalline limestone in the interstices of 
dead corals or coral déér's. Anyone who is acquainted with the 
structure of coralline rock knows how such a porous mass as a 
Meeandrina head becomes perfectly solid by the deposition of 
lime within its mass, This deposition can only be effected by 
the infiltration of sea-water. In reckoning the solvent action of 
gea-water, therefore, account must be taken of the fact that a 
not inconsiderable proportion of the carbonate of lime held in 
solution is redeposited in the form of ciystalline limestone. Of 


* For the information on the islands north of Mad T am indebted to 
the courtesy of Captain W. J. L. Wharton, RN, F.R S 
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this, it seems, Mr. Murray has not taken sufficient account, and 
has, therefore, overstated the destructive agency of the sea. 
Secondly, the growth of corals, and the consequent formation 
of coral rock within the lagoon, 1s generally overlooked. 

Whilst diving for corals at Diego Garcia, I had abundant 
opportunities of studying the formation of coral rock within the 
lagoon, ın depths under 2 fathoms, The layers of tolerably 
compact 10ck thus formed are of no mean extent or thickness ; 
they soon become covered with sand, and are thus protected 
from the solvent action of the water, I have found it impos- 
sible to reconcile Mr. Murray’s views with what I saw of coral 

wth within a lagoon. Not only do the more delicate brauch- 
ing species of the Madreporaria flourish in considerable numbers, 
but true 1eef-building species—Porites, Ma:andrina, Poculopora, 
and various stout species of Madrepora—are found there. It 1s 
a mistake to suppose that certain species of corals are 1estricted 
to the exteinal shores, others to the lagoon. My collections 
proved that many of the species growing in the lagoon at dis- 
tances of 5 miles and upwards from its outlet are identical with 
those growing on the outer reef. In addition to them are 
numerous species, such as Sertatopora stricta, Mussa corymbosa, 
Favia lobata, Fungia dentata, end many others that me not 
found on the outside. The reason is that the last-named are 
either free forms, such as Fungia, or are attached by such slen- 
der and fragile stems to their supports that they could not pos- 
sibly obtain a foothold and maintain themselves among the 
powerful currents and waves of the open ocean. 

These various species, numbers of which grow close together, 
form knolls and patches within the lagoon, and it cannot be 
doubted that their tendency is to fill it up. 

These considerations have led me to discredit the solution 
theory as an explanation of lagoons and lagoon channels, and 
other objections have been lately urged with great force by 
Captain Wharton, The conclusion which I reached, after care- 

y considering the conditions of submerged lakes of atoll 
form, is that the ring-shape of the outer reef 1s to be explained 
by the peculiarly favourable conditions for coral growth found 
on the external slopes. Although corals may, and do, flourish 
10 lagoons, they are only found in knolls and patches, and are 
always liable to be smothered, when, by a change in the tidal 
currents, sand is thrown down upon the place where they are 
growing. On the external slopes, however, corals grow in ex- 
traordinary abundance, and chiefly those massive forms whose 
skeletons take so conspicuous a share in the formation of coral 
rock. If once it is admitted that the periphery of the reef offers 
peculiaily favourable conditions to the growth of reef-forming 
corals, it follows that, as the reef mses to the surface, its ext 
parts will outstrip the more internal, and will reach the surface 

rst, forming a rim around a central depression or lagoon, This 
elevated iing will be as marked a feature in submerged as in 
complete atolls. 

Corals are always thickest along the slopes around a coral reef, 
and the reef tends to increase at its periphery, growing upwards 
there, whilst it tends at the same time to spread outwards. 
These principles hold good mm the case of a submerged bank as 
well as in the case of a reef that is awash, and a submerged bank 
must tend in the course of time to reach the surface in its circum- 
ferential portions, and form an atoll-shaped reef, on the rim of 
which detritus may be heaped frou? place to place, forming 
shingle cays or islets which may temporarily foom dry land. 
In atolls where storms are of frequent occurrence, regular storm- 
‘beaches may be formed, till ihe kaguent piled high upon one 
another may form low islets standing some 6 or 10 feet above 
high-water mark, upon which végetation may subsequently find 
a footing. Atolls are often formed in this way, without any 
elevation taking place, and such has undoubtedly been the case 
in the Florida reefs, where atolls (the Tortugas) and barrier reefs 
and islands have been formed in an area of complete rest. No 
one who has read the admirable work of Alex. Agassiz on the 
Florida ieefs can fail to agree with the author's conclusion that 
the islets there have been formed by the action of the wind and 
waves alone, without any assistance from the upheaval of the bed 
of the sea. But I am not satisfied that this has been the case in 
the Chagos Group. Storms are of very infrequent occurrence 
there, and the horizontal masses of reef rock standing above high- 
water maik cannot be attributed to the normal action of the 
prevailing winds and currents, 

In the Florida reefs the nature of the soil betrays its origin— 
its strata slope towards the sea on every side, and the lamination 
of the 10cks attests the long-continued action of waves and spray. 
But the alteinate horizontal layers of sand and rock occtu1ing so 





abundantly at Diego Garcia are quite different ; they do not dip 
seawards, their composition differs from the rocks of the Florida 
reefs, and their edges, instead of showing signs of accumulation 
of fresh material, are often bluff, and show that the sea is 
gradually eating them away. It is difficult to explain these 
ap ces except on the hypothesis of slight elevation, It 
might be objected that if any upheaval had taken place, the 
banks lying at various depths below the surface would have been 
raised to different heights, and that ıt would be in the highest 
degree unlikely that so many would be raised some 4 or 5 feet 
above high-water mark and no more, throughout so large areas as 
the Laccadive, Maldive, and Chagos Islands, and the various low 
groups in the Pacific. The force of the objection must be 
admitted, but it may be observed that atolls raised from 10 to 40 
feet above the waves are not so uncommon as has been hitherto 
supposed, and that the numerous submerged banks lying at 
very various depths show that all the reefs have not been raised 
to one height in a single area of elevation. The uniform level 
of many atolls and barrier reefs admits of a further explanation. 
A reef raised some few feet above the sea-level is at once 
attacked by the waves, and as the rim is very narrow, it must 
soon be worn away till the whole of the land is eaten away, 
and its surface is brought awash once more. Thus every 
slight movement of elevation would soon be compensated by 
the denuding action of the waves, The island of St. Pierre, 
already described, is a good instance of this process of erosion. 
It cannot be doubted that this island, which recently been 
raised 40 feet, is undergomg rapid waste, and must soon be 
reduced to the level of the sea. At Diego Garcia I was 
astonished at the rapid destruction of dry land which 1s in pro- 
gress, on the outside as well as the inside of the lagoon. The 
estruction is not so great on the outside as on the inside as a 
rule, for in the former case the rampart of coral boulders thrown 
up by the waves compensates in many places for their erosive 
action, But in the bay above Horsburgh Point, exposed to the 
full strength of the south-east trades, the destruction is very 
great. M. Spurs, an old resident of the island, writes to me on 
this subject : ‘‘ Cette destruction est très rapide ; Diego perd en 
moyenne un pied de terram par an, tant intérieurement qu’ex- 
térieurement, excepté aux pointes nord-est et nord-onest, où une 
partie des sables, entrainés du fond de la baie par les vents de 
sud-est, conservent à ces deux pomtes leur largeur première,” 

M. Spurs has over-estimated the 1ate of destruction, but there 
can be no doubt that it 1s very considerable. It is most conspi- 
cuous along the shores bordering the lagoon. The stumps of 
cocoa-nut palms, the newly-made breaches into the land, formin 
shallow inland lagoons, the vertical faces of old banks of half- 
consolidated sand, all attest i Just above Point Marianne is a 
road running along the lagoonward shore, which when I left the 
island had been narrowed by the action of the sea to a mere 
path, and was in some places almost impassable, as the sea had 
made clean breaches across it, and found its way into some 
shallow fresh-water lagoons lying on the other side of the road. 
I was assured that this road had been over 12 feet wide some 
years previously, and that it was formerly separated from the 
lagoon by a narrow strip of land of an equal width. Perhaps 
the best evidence of the destruction of land is afforded by the 
“ barachois” at the southern extremity of the island. ese 
barachois are inland lagoons connected with the main lagoon by 
a narrow outlet some 2 fathoms deep or more. They are filled 
and emptied every tide, and their floor is intersected by numerous 
small channels running in every direction. No corals grow 
within the barachos, and a slight study convinces the observer 
that the daily scour of the tides is denuding their shores and 
floors very considerably. 

Barachois are formed in the following way :—During unusually 
high tides, when the waters of the lagoon are dammed back by 
a north-westerly wind of unusual violence, the water rises to 
great heights and invades the land in several places. In some 
instances it actually makes a breach in the lagoonward shore, 
and fills up the shallow depressions which are often found in the 
middle of the strip of land. A pool of salt water is thus formed, 
which kills the cocoa palms and other vegetation growing in its 
bed, and, as this process 1s repeated and again, in the course 
of a few yems a channel is cut out between the pool and the 
lagoon, which finally becomes so deep that spring tides, and 
finally even neap tides, run in and out of the pool regularly. As 
soon as these conditions are established, the channel is scoured 
out and deepened, and the daily tides scour out the bed of the 
pool, forming a complete barachois. 

It is not easy for one who has not seen it to understand how 
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much of the loose soil of a coral islet can be moved by a single 
tidal encroachment. It happened that I was mdimg past the 
very thin strip of land between Minm Minny and Baiton Point 
the day after an abnormally high tide. The strip of land here 
js not more than 30 yards across, and the sea had washed right 
over it on the previous day, clearing away an amount of soil 
which was almost incredible. My companion, M. Casimir 
Leconte, told me that the sea had not been known to wash over 
this place before. It was apparent that, after a few more of such 
high tides as I had witnessed, a permanent breach would be 
made at this spot, and another lagoon outlet would be formed, 
which would be continually deepened as the tide set through it. 
At the south-eastern side of the island I noticed that the land 
was being rapidly destroyed on the outer shores just opposite to 
a half-formed barachois, whose margins are situated not 60 
yards from the outer shore, If the same process of external 
destruction continues, whilst the barachois is deepened and 
scooped out from within, ıt will not be many yeais before the 
ocean makes a new channel into the lagoon at this point. Thus 
the continuous strip of land which now nearly encircles the 
lagoon of Diego Garcia is tending to be split up again into a 
series of islets. At the points where the breaches are made the 
tides and ocean cuirents will rush with great force into the lagoon, 
and will scour out deep channels similar to that now existing 
between Middle and East Islets. 

These facts taken together show how the noimal action of 

tides, winds, and waves is constantly tending to lowe: to the sea- 
level any dry land that may have been formed by elevation or 
otherwise. It does not seem to me to be surprising that the 
majority of atolls and barrier reefs are, under such cncumstances, 
only just able to maintain their surfaces above the sea-level. 
_ No explanation of atoll formation would be complete if it did 
not include an explanation of the Maldive atolls. This has been 
felt by Darwin, who has explained the formation according to 
his theory. Wuthout attempting to enter into a lengthy discus- 
sion, I wil give my own explanation of the atoll. Tilla-dou- 
Matte atoll 1s, as is well known, a huge atoll composed 
of atolls The islets forming the rım of the main atoll are 
themselves atolls with their own lagoons; the main lagoon 
contains a few secondary atolls corresponding to the coral 
patches in an ordinary atoll. It will be geneially admitted 
that coral 1eefs are constantly increasing to seaward because 
of the excessive growth of coral on their eaternal slopes 1 
As the inward shores of an atoll are constantly being 
removed, and an atoll if completely formed tends to be broken 
up again into small islets when it has reached a certain size, and 
as the channels between the islets must be continually deepened 
by the scour of the tides until deep passages are formed, an atoll 
like Diego Garcia may be expected to reach in time a condition 
like that of Peros Banhos. It is probable that a large bank like 
the Great Chagos Bank, when it ieaches the surface, can never 
give mise to a continuous strip of land, but must consist of a chain 
of islets separated by channels of some depes and by tracts of 
submerged reefs, e islets and traéis of reef in either case 
would be bounded by deeper channels, and these channels, swept 
by strong currents, would become wide: and deeper, for corals 
could not thrive in them. After a time the islets would become 
so far isolated, and the entries into the lagoon would become so 
large and numerous, that oceanic conditions would prevail in the 
lagoon, and then there would be around each separate islet or 
piece of reef all the necessary conditions for the formation of a 
new atoll. The currents would impinge upon one side of the 
islet or reef, sweep round it, and give a backwash at the further 
side ; the corals would flourish in the circumferential parts of the 
reef surrounding the islet, and new atolls with shallow lagoons 
would be formed. 

In Tilla-dou-Matte the lagoons of the secondary atolls are 
tolerably deep. In this case they must have been formed before 
any land reached the surface. Applying the same reasoning as 
in the former case, it can readily be understood how in the case 
of the Great Chagos Bank, which has wide and deep breaches 
in many paces, the isolated reefs as they grow to the surface 
must tend to assume an atoll form, An examination of the chart 
shows that this ıs the case. The Great Chagos Bank in the course 


T? This statement may at first sight seem at variance with what I haye just 
said about the rapid destruction of land on the outer and inner shores of an 
atoll; but in the latter case it 1s Zand above water that is destroyed. Coin- 
cidently with this process the reef rock below water is constantly tendi: 
to raise itself and to spread in all directions, owang to the perpetual grow 
of corals and the accumulation of their skeletons. 











of time will 1ise to the surface as an atoll composed of secondary 
atolls or atollons, similar to, but on a smaller scale than, the 
Tilla-dou-Matte atoll. The explanation of atollons in the centre 
of a large lagoon in which oceanic conditions have been 
established, 1s quite obvious. i 





THE ROYAL HORTICULTURAL SOCIETY. 


ON Tuesday, March 27, the Scientific Committee of the Royal 

Horticultural Society met in the Committee-room of the 
Drill Hall. Among the numerous.subjects brought forward 
weie the following :— 

Dispersal of the Seed in Pinus insignis—Dr. Masters, 
alluding to the great differences that exist in the species of snus, 
as to the time at which the constituent scales of the cone 
separate in order to liberate the seed, showed a series of cones 
of Pinus insignis, the oldest of which bore the date 1864. 
In this all the scales were widely separate. The most iecent 
cones dated from 1877, and in them the scales were not at 
all se ted. Between these two extremes, cones were shown 
exhibiting almost every intermediate stage of separation. It 
is to be 1emarked that the sepaiation begins generally just 
above the centie of the pendulous cone on the side futhest 
away from the branch, at the place where the excentricity of the 
cone, due to the free exposure to light and air, and the absence 
of obstacles afforded by the branch was test, and that it 
follows a spiral course towards the base of the cone. The scales 
separate in successive spiral coils, till, at length, all except a few 
at the base and apex respectively, and which are probably sterile, 
are separated one from the other. 

Semi-double and other Orchids.—Dr. Masters explained 
the construction of numerous malformed orchids which were 
interesting as throwing light on the morphology of the orter. 
Some extraordinaty malformations of Fuchsias were shown, 
and a diawing was exhibited of a magnificent new Anthurium, 
which had appeared accidentally with an importation of Cattleya 
Gaskelliana, in the garden of the Right Hon. J. Chamberlain. 
The heart-shaped leaves are of gigantic size, and the large boat- 
shaped spathe is of the 11chest crimson colour. 

ucalyplus urimigera.—Dr, Masters showed specimens of this 
Tasmanian species in flower and fruit. They had been received 
hom Whittinghame Gardens, Prestonkirk, near Edinburgh, not 
far from the sea, and where the tree is perfectly hardy. 

Daffodil with Crested Corona.—Rev, E. C. Gabbett sent 
through Dr. Masters two flowers of a curious Daffodil from plants 
growing on his lawn in Co. Limerick, The “frill,” or outgrowth, 
1s produced fiom the outer surface of the corona, which has 
thus a very peculiar appearance. 

Douglasia levigata.—Mr. G, F. Wilson alluded to this plant 
as having been shown for the first time. It is a low-growing 
Primulaceous plant, with tufted leaves and lilac flowers, like those 
of an Andiosace, but larger, and with the tube of the corolla 
longer than the calyx, and with only two seeds to the capsule. 
The species are the natives of North-Western Ameca, the first 
known species having been collected by Douglas not far from the 
sources of the Columbia River, and named in his honour by 
Dr. Lindley. e 

Araucaria imbricata Timber, —Mr. Ford, gr., Leonmdslee, 
exhibited slabs of wood cut fiom a tree of this species, and 
which at 6 feet from the ground girthed 26 inches, the tree being 
35 feet in height. The wood was yellow, soft, evenly grained, 
and, judging by the distance between the mngs, quickly grown. 

Numerous other plants and objects of interest were exhibited 
and commented on. 





SOCIETIES AND ACADEMIES, 
LONDON. 


Royal Society, March 15.—‘'A Class of Functional 
Invanants.” By Mr. A. R. Forsyth, F.R.S. 

The memoir is occupied with the investigation of a class of 
functional invariants, constituted by combinations of the partial 
differential coefficients of a dependent variable, s, with regard 
to two independent variables, x and y: The definition of the 
invariant 1s given by the property that, when the independent 
variables are transformed to Xand Y, and the. same combina- 
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tion as before is formed with regard to there new variables, the 
equation 

m= { a(x, y) is 
iX, Y) 





is satisfied. 

The tiansfoimations for which any detailed 1esults aie given 
aie of the general homogiaphic type. The characteristic 
properties of such invariants are :— 

(L) Every invariant is explicitly free from the variables, but 
necessarily contains both the differential coefficients ø and g of 
the first order, 

(i.) It is homogeneous ın the differential coeficients, and is 
of umform and the same grade in differentiations with regard 
to each of the independent variables, 

(iii.) It is symmetric or skew symmetric with regard to these 
diffe: entiations. 

(iv ) It <atisfies fom differential form-equations and two 
index-equationg, all linear and partial of the first order. 

An invariant is said to be proper to the 1ank », when the 
highest differential coeficient of s which occurs in it 13 of order 
n, By means of the solutions of the fo.m-equations, the follow- 
ing propositions relating to irreducible invariants in a single 
dependent variable, s, are established :— 

Invariants can be ranged in sets, each set being proper to a 
paiticular rank. 

Theie is no invanant proper to the rank 1; there ıs one 
proper to the rank 2, there ate three invariants proper to the 
rank 3. 

For every value of » greater than 3 there ale z + 1 invaiants 
proper to the rank #, which can be chosen so as to be linear in 
the partial differential coeficients of order ss, 

Every invanant can be expressed in terms of this aggiegate of 
ureducible invariants ; and the expression involves invauiants 
proper to rank no highe: than the order of the highest 
differential coefficient which occurs in that invariant. 

Some of the properties of the ineducible invariants involving 
differential coeficients of two dependent variables are obtained, 
and, in particular, it 1s shown that there is a single irreducible 
simultaneous invariant proper to the rank 1, and that there are 
four such invaiants proper to the rank 2. 

The theory of eduction is next consideied, with some 
examples, Finally, it 1s shown that the theory of binary forms 
can be partly connected with functional invanants. 


Maich 22.—‘‘Second Preliminary Note on the Development 
of Apteryx.” By T. Jeffery Parker, B.Sc., C.M.Z.S , Pro- 
fessor of Biology in the Umversity of Otago. Communicated - 
by W. K. Parker, F.R.S. 


Chemical Society, Mach 15.—Mr. W. Crookes, F.R.S., 
in the chair. —The following papers weie read :—The nature of 
solutions as elucidated by the heat evolved on thei: dilution ; 
Part 1, calcium chloude, by Mr. S U. Pickering. To deter- 
mune the nature of the action which takes place on diluting 
aqueous solutions, the author has exammed calcium chloride, 
and, in a senes of elaborate experiments, has obtained results 
which form a curve of great regularity. This regularity, how- 
ever, ıs only apparent, since on diferentiation a number of 
independent cmves ae obtained, each of which on futher 
differentiation gives a straight lne, The points at which these 
lines meet, when produced, indicate percentages of water cor- 
responding to distinct hydrates of the salt, and moreover coin- 
cide in every case, within the limits of experimental eror, with 
the points obtained by treating in a similar manner: the curve 
expressing the densities of the various solutions. The author 
contends that these results, taken in conjunction with the fact that 
the variation in the electrical conductivity and the density of 
sulphuric acid on diluting with water also point to the existence 
of certain hydiates in coletion, make ıt no longer reasonable to 
doubt that solutions do in reality consist of such hydrates, and is 
of opinion that any theory of the nature of solutions which 
ignores their existence must be rejected absolutely and for ever. 
A new form of mixing calorimeter, devised for these expen- 
ments, was exhibited.—The action of thiocyanates on aldehyde- 
ammionias, by Dr. A. E. Dixon.—Carboxy-denvatives of quinone, 
by Dr. J. U. Nef. Ethylic paradiketohexamethyleneca:boxylate, 
obtained by the reduction of ethylic quinonetetracarboxylate 
with zinc dust, exists appaiently in three distinct modifications, 
only two of which, however, have been studied—the one modi- 
fication is green and crystallizes in needles, the other is yellow 


and ciystallizes in plates ; after fusion, the former appeas dark 
yellow and the latter bnght yellow. If either modit be 
separately dissolved ın carbon bisulphide, a solulion 13 ob- 
tained from which the two substances ciystallize out together ; 
the solution also has the same colour and the same absoiption 
spectrum whichever modification be dissolved. The author 
calls attention in the paper to a number of similar cases of 
imorphism,—The action of acetone on ammonium salts of 
fatty acids in the presence of dehydrating agents, by Dr. S. 
Ruhemann and Mr. D. J. Caunegie.—A method of estimating 
nitrites either alone or in presence of nitrates and chlorides, by 
Mr, T. C. Day. 


Paris, 


Academy of Sciences, March 26.—M. Janssen in the 
chair,—New theory of the equatorial condé and of equatonals in 
general (continued), by MM. Loewy and P, Puiseux. Here are 
given the general formulas promised in the previous communica- 
tion, together with the terms depending on the position of the 
outer glass,—-On the relations of atmospheric nitrogen with 
vegetable humus, by M. Th. Schloesing. A detailed account is 
giyen of the experiments carried out according to the already 

escribed method fer the purpose of asceıtaining whether gaseous 
nitrogen 13 fixed by vegetable soil. The disappearance of the 
oxygen shows ın six different cases that the combustion of the 
organic substances takes place in various degrees depending on the 
quantity and nature of such substances, During this combustion 
nitric acid is formed with disappearance of the ammonia. The 
volume of gaseous nitrogen contained in the soil does not per- 
ceptibly vary.—On the absorption of saline substances by plants 
(continued), by MM, Berthelot and G, André, The experiments 
here described deal with the acetate of potassa, an oiganic salt 
analogous to those present or produced in the plants ; also with 
the nitrate of potassa, the formation or accumulation of which 1s 
characteristic of certain species, especially of the Amaranthus 
group. This accumulation is shown to depend rather on the 
penod of vegetation than on the proportion of the salt in the 
ground.—New nebule of a remarkable character discovered in 
the Pleiades, by means of photography, by MM. Henry, and 
described by M. Mouchez. Besides a new nebula round 
Mata m the Pleiades, the more recent researches of MM. 
Henry have ievealed a great mass of cosmic matter 
covering a large part of this constellation, But the most 
remarkable discovery, and one of an absolutely unique charac- 
ter, 1s a rectihnear thread of nebular matter projected fiom 
the cential mass nearly in the duection from east to west 
for a distance of 35’ to 40’ of ac, but with a thickness of no 
more than 3” to 4”, This thiead crosses on its path seven stars, 
which it seems to string together like the beads on a 1osary, 
and slightly changes its direction at the point where it meets the 
largest of these stars. A second streak, somewhat similar, but 
shorter, 1s perceptible in the middle of the nebular mase.—Pre- 
liminary work for the execution of the photographic chart of the 
firmament, by M. Mouchez, Reference is made to the publica- 
tion of a Bulletin specially devoted to this object. Two moie 
Observatories, those of Potsdam and Oxford, are announced as 
intending to take part in this great work, making thirteen sta- 
tions altogether. These, it is stated, are already sufficient to 
secure the completion of the undertaking in the course of four 
or five years.—Treatment of auriferous sands by amalgamation, 
in ancient times, by M. Berthelot. The second part, Just pub- 
lished, of the already noticed ‘Collection des Alchimustes 
grecs,” contains the works of Zosimus, a writer of the third 
century of the new era, dealing with the extraction of gold by 
means of its natural ores treated with mercury. This piocess 
appears to have been substituted for a still more ancient method, 
in which the ore was fused with lead, salt, a little tn, and barley 
bran, and submitted to a genuine process of refining.—Obser- 
vations of the Comet 18884, made at the Paris Obseivatory with 
the equatorial of the West Tower, by M. G. Bigourdan. The 
observation here recorded was taken on March 25, when the 
comet, discovered at the Cape, on February 18, by M. Sawer- 
thal, was approaching the northern hemisphere.—On a new 
metcury-bath for the observation of the nadir, by M. Périgaud. 
This valuable appliance at last gives the long-sought solution of 
the problem, how to employ the mercury-bath for determming 
the vertical, and for taking observations by reflection in a 
states of the weather, and on ground subject to the constant 
vibrations produced by carriage traffic, as ın large towns. 
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BERLIN. 


Meteorological Society, March 6.—Dr. Vettin, President, 
in the chair.—-Dr. Zenker gave an account of his work, which 
has been awarded a prize by the Paris Academy, on the distri- 
bution of heat over the surface of the eaith. When considering 
the total heat which reaches the earth’s surface, it is of course 
dependent upon the distance of the sun,and 1s greater at perihelion 
than at aphelion in the ratio of the inverse square of the sun’s 
distance. The varying ellipticity in outline of the earth in its 
various positions has no influence on the heat received owing to 
the extremely slight difference thus produced. Ifany one point of 
the earth’s surface is alone considered, then the heat received is 
determined by the sine of the sun’s altitude or the cosine of its 
zenith distance, for which the speaker gave an equation ex- 
pressed in terms of amplitude and declination. From the above 
relationships it follows, leaving the air out of account, as has 
usually been the case, that the heat received bythe Pole on a 
summer day is greater than that which falls on a pomt at the 
equator. ‘Thus taking as unit the heat received during twenty- 
four hours bya place at which the sun is in the zenith, the North 
Pole receives an amount of heat represented by 0°397, and a point 
on the equator an amount represented by 0292. But the air 
absorbs a laige part of the sun’s heat. The speaker considered 
it unreliable to estimate the height of the atmosphere from the 
amount of heat-absorption, as is frequently done, inasmuch as 
the chief absorption takes place in the deeper layers of the air. 
For the determination of the coefficient of absorption Dr. Zenker 
accepts the values obtained by Langley from his bolometric ex- 
periments, with a reservation, however, as regards the absorption 
which takes place in its highest layers, which he did not admit. 
One factor of grent importance is the diffusion of heat, already 
described by Clausius, from the small particles of water, dust, and 
air in the atmosphere, which are calculated under other definite 
assumptions, other factor which must not be lost sight of is 
the reflection of heat at the earth’s surface ; this is calculated for 
the three cases of a surface of water, land, and snow. Special 
tables are given of the heat reflected from these three kinds of 
earth-surface for separate places per day and per year. The ap- 
plication of this theoretical part of the research to the climatology 
of the earth’s surface, the speaker intends to lay before the Socie 
at some future time.—Dr. Less drew attention to the meteorologi- 
cal conditions of the past few days. A minimum temperatue 
on March I was succeeded by a thaw on the evening of the 2nd, 
which was followed by a second very low temperature which 
again gave way to a thaw on the 6th. The rise and fall of the 
barometer corresponded to the above: the very considerable 

\double variation in atmospheric pressure was caused by a 
minimum passing through South-West Sweden across the East 

‘Sea to Russia, which was succeeded by a partial minimum 
following the same course. Exactly sumilar meteorological con- 
ditions were in existence from February 4, and were caused by a 
minimum with its succeeding partial minimum following the 
same course as above. Such an exact similarity of path and 
action, of two minima is of very rare occurrence, and deserves to 
be carefully studied; on both occasions, in Febrnary and 
March, very wintry weather was observed.—Dr. Hellman drew 
attention to the unusually heavy snow-fall of the past winter, As 
yet the maximum number of days on which snow falls in Berlin 
has been fifty, but this year up to the present time it has already 
fallen on fifty-eight days; in the same way, until this year never 
more than eight consecutive days of snow-fall have been observed, 
but this winter there hes been one period of sixteen consecutive 
days on which snow has fallen. 


a 
STOCKHOLM. 


Royal Academy of Sciences, March 14.—Studies on the 
Characese and Viole of the Isles of Gotland and Oeland, by 
Dr. Wahlstedt.—Studies on the copgraphical distribution of the 
plants in the province of Wermland, by Dr. Ringius.—On the 
currents of disjunction, by Dr. Mebius.—On the institution of pen- 
dulum observations in Sweden, by Prof. Ros¢n.—A review of the 
Orthoptera of Scandinavia, with descriptions, by Dr. Haij.— 
Analyses of gadolinite and hornilite, by Dr. W. Pettersson.—On 
the production of nitro-cymol and its products of oxidation, by 
Prof. Widman and Dr. Soderbaum.—On the occurrences of 
Limnadia leuticudaris on the Isle of Nordkoster in the province 
of Bohus, by Hr. Hanson.—A thunderstorm combined with water- 
spouts near Upsala, by Hr. Th. Wigertz.—On fossil wood from 
Egypt and Eastern Asia, by Prof. Schenk, of Leipzig.—Volcanoes 


in the interior of the north-eastern parts of Iceland, by Hr. 
Thoroddsen, of Reykjavik. —On the determination of the constants 
in the diurnal rotation, by Dr. Bohlin. 


AMSTERDAM, 


Royal Academy of Sciences, February 25.--M. Martin 
exhibited a geological chart of the course of the River Surinam, 
appending the communication that, during his stay in the West 
Indies, he succeeded in discovering the geological formation in 
which the gold occurring in those parts, and long since known 
as wash-gold, was originally deposited. This formation is the 
crystalline schist, a stratum in which, in Brazil also, most of 
the gold is met with. The speaker urged that Brazil and- 
Surinam offer striking points of resemblance both in the order 
and natme of their stratifications.—M. de Vries made a com- 
munication on his determination of the molecular weight of 
iaffinose, His results, based upon physiological methods, tended 
to support the formula of Loiseau and Scheibler, + 


CygHgs0ig + 5H30. 
~-M. Hubrecht described the early stages in the development 
of the blastodermic vesicle of the hedgehog. He claimed that 
the st observed and described by him go a long way towaids 


explaining the questionable points in the early stages of the 
human blastodermic vesicles that have yet been noticed. 
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SOUTH KENSINGTON SCIENCE TEACHING, 


E are glad to notice that the attention of the 
House of Commons has at last been called to the 
deplorable condition of the accommodation allotted to the 
teaching of science at Sputh Kensington. Our readers 
are aware that this subject is by no means a new one, as 
attention has frequently been called, not only in our 
columns, but in those of the leading daily political 
journals, to what Sir Henry Roscoe, not too strongly, 
termed “the disgraceful state of things.” We believe, 
however, that Friday evening was the first occasion upon 
which the subject has been brought before the House of 
Commons, 

When the House went into Committee on the Civil 
Service Estimates, the vote being for £9900 to com- 
plete the Science and Art Department buildings, Sir 
Henry Roscoe pointed out, in the first place, that 
the accommodation for the teaching of physics in 
this our only Government College for the training 
of science teachers, would in Germany be thought a 
disgrace in a third-rate town. The site of the make- 
shift laboratory, which, owing to the increase in 
the number of the students in this department, was 
arranged in a temporary building belonging to the French 
annexe, is now required for the Imperial Institute; and 
no substitute has yet been found, nor any suggestion 
offered, beyond that made by Mr. Plunket, that two of 
the official residences should be devoted to this purpose 
—a scheme which, we are not surprised to learn, did not 
meet with the approbation of those who know what is 
wanted, viz. the authorities of the Department. Mr. 
Mundella, as a former Vice-President, strongly indorsed the 
statement respecting the absolute necessity of steps being 
taken to place the Royal Normal Schoolinadecent position, 
as far at least as its physical departmentis concerned. He 
pointed out the undesirability, to say the least, of remov- 
ing the residences of the officials of the Museum from the 
ground, not so much on account of the immediate aid 
which the resident departmental heads would give in case 
of fire (though this we consider is important), as because 
their presence would insure the removal and proper care 
of the most valuable of the exhibits should such an 
accident happen. But, apart from these considerations, the 
idea of the Treasury suggesting that the only Government 
Science School in England should resort to such means for 
accommodating perhaps the most important of the ex- 
perimental sciences is one which could only occur to 
the English official mind. After all, as Sir George 
Campbell said, “we are not a nation of paupers,” and 
we may well demand decent accommodation for our 
National Science School. 

The debate was not confined tothis relatively small though 
mot unimportant point. Sir H. Roscoe proceeded to ex- 
plain that this opened the door to a much wider question, 
viz, that of the permanent housing and protection of the 
collection of scientific instruments and apparatus, of which 
ihe remarked that few persons were aware that we are 
possessed of one of the finest collections in Europe, con- 
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taining not only a large number of the most delicate 
instruments used in physical research, but also apparatus 
of unique historic value. Such a collection as ours, if it 
existed in France or in Germany, would be appropriately 
housed in buildings worthy of its interest and importance ; 
witness the industrial and scientific museums of Berlin 
and Vienna, or the still more palatial accommodation 
existing for similar collections in Paris, But in our 
metropolis these collections are housed in a temporary 
shed used by the various International Exhibitions, for 
which miserable accommodation the Government are 
actually paying a yearly rent of £2000, Reference 
was made during the debate to the existence of the 
inter-departmental Report on this subject moved for by 
Sir Henry Roscoe in June 1886. From this important 
document it is clear that the proposal to consolidate 
certain Government scientific institutions, to build a 
series of galleries on the land west of Exhibition Road, 
for the purpose of accommodating not only the science 
collections, butalso the National Portrait Galleryand some 
other collections, met with the approval of all the members 
of the Committee, consisting of such men as Lord 
Lingen and Sir F. Bramwell, with the exception of Mr. 
Milford, at that time the Permanent Secretary of the 
Office of Works, whose opinion was apparently adverse to 
the possession of any national science collections at all 
As might be expected, no steps have, since the publica- 
tion of this Report, been taken, beyond the removal of 
the National Portrait Gallery to Bethnal Green. Surely 
it is time that a state of things which would not be 
permitted to exist in any decently-sized town on the Con- 
tinent should be amended. The buildings of the Imperial 
Institute are now raising their head on the site of the 
late International Exhibitions, and a road"is being driven. 
through from Queen’s Gate on the west to Exhibition. 
Road on the east. Plots of land, one directly south 
of the Imperial Institute buildings, and one north of the 
Natural History Museum, are now available, and can be 
purchased from the Commissioners of the 1851 Exhibition. 
by the Government for a comparatively small sum. If this 
is not soon done, the Commissioners intend to sell their 
land to private individuals, to build a row of dwelling-houses. 
fronting the road and looking on to the Imperial Institute, 
Will such a course of things be permitted? Is it possible 
that the Government, after the report from the ablest men 
of science and statesmen of the time, should allow this- 
opportunity to pass? We must not; and we have good 
hopes that the promise of the First Lord of the Treasury, 
that this question will receive the attention of the 
Government, will not turn out to be an empty form, 
and that a statement will be made by ithe Govern- 
ment on this matter without unreasonable delay. 

The debate was enlivened by a passage of arms 
between Lord Randolph Churchill and Mr. Mundella. 
The former, in his character of an economic reformer, 
repudiating what he called the excessive expenditure on 
buildings, told the House that it had not the remotest 
idea of the hundreds of thousands of pounds spent by the 
country in the payment of Professors’ salaries, and other 
forms of encouraging science and art. It is a pity, 
for the sake of the “Professors,” that the return for 
which Lord Randolph asked is confined to expenditure 
on bricks and mortar, otherwise he might have learnt how 
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far his statement of the existence of these luxurious pro- 
fessorships is borne out by fact. Still, we do not wish to 
quarrel with Lord Randolph’s economic mood. We are 
not concerned to defend every expenditure on buildings 
or art collections in South Kensington or elsewhere ; and 
it is quite possible that, if these matters are looked into, 
an extravagance in this direction may be proved. In 
that case, in Lord Randolph’s words, “the hon. member 
for South Manchester may have more to spend than he has 
at present,” or, to express this in non-Parhamentary 
phraseology, a larger proportion of the present grant may 
be devoted to the pressing and important requirements of 
science, 








EXPERIMENTAL RESEARCHES ON 
HYDRAULIC CEMENTS. 


Recherches Expérimentalies sur la Constitution des 
Mortiers Hydrauhques. Par M. H. Le Chatelier, 
Ingémeur des Mines. (Paris: Vve. Chas. Dunod, 
1887.) 

HE large employment of concrete for the construc- 
tion of harbour-works, for building houses, paving 
streets, and other purposes, has created a considerable 
demand of late years for hydraulic cements. Cement 
manufacture is one of the comparatively new industries 

which have taken 100t in Ireland. This treatise of M. 

Le Chateler is so valuable an addition to our knowledge 

of the chemistry of a great and important manufacture, 

that a short abstract of its contents will be welcome to 
many of the readers of NATURE, especially as the work 
is of unusual scientific interest. 

The chemical reactions which result in the baking and 
hardening of plaster of Paris, mortars, and hydraulic 
cements are treated under the following heads : (1) plaster 
of Paris; (2) barium silicates ; (3) hydraulic mortars and 
cements. 

The first scientific investigation of the baking and 
setting of plaster of Paris was made by Lavoisier, and 
the process is thus explained by him. There are two 
stages at which the water is removed from gypsum ; three- 
fourths of the water of hydration are much more easily 
expelled by heat than the last fourth, When gypsum is 
dehydrated by heat it absorbs water again with avidity, 
and suddenly becomes a confused and hardened mass of 
crystals. 

Berthier’s observation that plaster of Pans ordinarily 
contains from 4 to 8 per cent. of water has been con- 
firmed by Landrin. The baking and dehydrating of 
gypsum was investigated by M. Le Chatelier by observing 
the periods measured by a chronograph, during which 
a thermometer marked successive increments of 5° of 
temperature when plunged into powdered gypsum heated 
progressively and regularly in a test-tube standing 
in a bath of paraffin. The longest periods corre- 
spond with the greatest heat absorption and dehydrating 
effect. From 130° to 140° C. the period was 20 minutes 
40 seconds, between 165° and 180°C. it was 5 minutes, 
Dehydration 1s partial at 155°, but complete at 194° C. 
There are two distinct phases of dehydration of the com- 
pound CaSO, ° 2H,0: the first corresponds to the forma- 
tion of (CaSO,),' 3H,O, the second with (CaSO,),° H30 ; 
this is plaster of Paris. The hydration which causes the 





quick setting of plaster can be represented by the equa- 
tion: (CaSO,).° H,O + 3H,O = 2(CaSO,* 2H,0). 

Cause of the Hardening.—It has been shown that a 
solution of hydrated calcium sulphate dissolves dehydrated 
plaster, and this after a short interval separates out as 
crystals of gypsum. This action explains the setting of 
plaster; water hydrates the compound partially, and 
dissolves the hydrate tosaturation ; this dissolvesanhydrous 
sulphate to supersaturation, and deposits it as a hydrate, 
after which more of the anhydrous salt becomes dissolved, 
These two opposite actions take place simultaneously at ` 
contiguous points, The more rapid the hydration, the 
greater is the degree of supersaturation, and the quicker 
the setting of the plaster. Many anhydrous salts harden 
when in contact with water, as for instance sodium sul- . 
phate, but in every case there is a previous formation of 
a supersaturated solution. 

It is established that crystallization which accompanies 
the setting of plaster of various kinds results from the 
difference in solubility of the compounds which set, and 
those which are formed during the setting : the first occur 
in a state of unstable equilibrium in presence of water, 
and can have only a transitory existence. 

The crystals which form during setting are frequently, 
if not always, extremely delicate prisms united by one of 
their ends round central nuclei so as to form little 
spherical groups. 

The mechanics of setting and hardening can be 
referred to crystallization. Starting with the idea that 
the hardening of mortars is not an isolated phenomenon 
without analogy, and that it is certainly similar to, if not 
identical with, one or other of the known ‘methods, M. 
Le Chatelier describes these as follows :—Hardening by 
compression, of powders ; by desiccation, as with clay or 
gelatine ; by fusion and solidification, metals ; by crystal- 
lization, soluble salts. 

These can be referred to two simpler and more general 
phenomena :— 

Mutual adherence of solid particles, produced at a 
minute distance from each other. 

Mobility of the particles, which admits of their 
coming together. The momentary solution of a salt 
which sets affords the necessary mobility of the particles. 
The setting of mortar evidently enters into the category 
of phenomena of hardening by solution and crystalliza- 
tion. When the solid particles have once come together 
the specific hardness will depend upon the internal 
cohesion of the crystals and their mutual adhesion. 

The coheston of substances varies within very wide 
limits, of which the extreme terms amongst substances 
which enter into the composition of cements are: plaster, 
which is soft enough to be scratched by the nail, and 
guartz, hard enough to scratch steel. All we know 
about cohesion is that it is a primordial property of 
mattér. 

Adhesion, unlike cohesion, 1s a very complex and 
consequently a very variable phenomenon. Its variations 
can almost exclusively serve to explain the considerable 
differences in resistance which are often a distinguishing 
property in analogous cements. It varies with the 
chemical nature of the bodies in contact. The adhesion 
of a crystal of calcium sulphate to a glass plate is #z/,; on 
the contrary, it is so great with barium silicate that the 
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crystals break rather than become detached. It also 
varies with physical conditions, as, for mstance, the 
more or less polished condition of surfaces in contact. 
The total adhesion is evidently proportional to the 
extent of surfaces in contact: ıt will be so much the 
greater as (1) the volume of empty spaces due to excess 
of water employed ın mixing is less ; (2) as each crystal 
for a given weight of matter presents a great extent of 
surface (the form of elongated prisms 1ecognized in the 
crystallization of plaster and of all similar products is 
~ eminently favourable to the development of adhesion) ; 
` (3) as the crystals are grouped so as to increase the 
volume of empty spaces and so as to diminishtheir number 
and isolate them one from the other. A structure like 
that of pumice is particularly favourable to strength. The 
nature of the solvent, temperature, and nuclei of crystal- 
lization, all serve to modify considerably the growth of 
crystals, and consequently to influence in a like degree 
the strength of the mortar. A study of barium silicate 
has led to the conclusion that its hydration may take 
place in a manner denoted by the following equations : — 
BaSiO; + 6H,O = BaSiO,-6H,O 
Ba,SiO, + 15H,O =Ba,SiO,’ 6H,O + BaO *9H,O 

SiO, + BaO ‘gH,O = BaSi0; °6H,O + 3H,0. 

The setting of siliceous baryta cements is due to the 
production of the same hydrated silicate, BaSiO, ‘6H,O, in 
whatever manner it may be formed. 

Mortars and Hydraulic Cements.—Calcareous mortars 
are divided into two classes: air-dried mortars ; hydraulic 
mortars and cements. 

Air-dried mortar is made from quick-lime slaked with 
water and mixed with sand. As Vicat has shown, the 
first stage of its setting is caused by the desiccation of 
extremely fine particles of lime, and 1s identical with the 
hardening of clay. The sand acts as in the making 
of brcks—it prevents too much shrinkage by forming 
an incompressible base or body. A further degree of 
hardening is caused by the conversion of the lime into 
carbonate. 

The burning of limestone, unlike the dehydration of 
gypsum, is the result of the phenomenon of dissociation, 
as was proved by Debray. Various kinds of lime all 
become burnt at 850° C. 

Hydraulic Cements.—These are obtained by baking 
natural or artificial mixtures of lime and clay, containing 
from 21 to 27 per cent. of clay. 

They are divided into slow-setting and guick-selting 
cements. The former are baked at a much higher 
temperature than the latter. The setting of the former 
proceeds for some hours, and much facilitates their use. 

There appear to be three different anhydrous cal- 
cium silicates, of which one only, the tricalcic silicate, 
SiO, * 3CaO, is attacked by water, and is capable of 
setting; there are three calcium aluminates, which all 
set very quickly after mixing with water; there are 
ferrites of lime, which slake and swell out hke quick-lime, 
and numerous other compound silicates which are more 
or less unalterable by water. 

The only hydrated salts which can exist in presence of 
an excess of lime, and which are formed from the above, 
are i-— 

Silicate, SiO, * CaO ' 5H,0. 
Aluminate, AlO; ' 4CaO * 12H,0O. 
Ferrite, Fe,O, ‘4CaO ' Aq. 











A microchemical study of anhydrous cements has 
shown that there are colowless crystals of a pseudo- 
cubic or hexagonal appearance. The intervals between 
these crystals are filled with coloured matter without 
crystalline character, which has been in a state of fusion. 
The crystals are formed by chemical precipitation in the 
midst of the brown fusible matter which afterwards solidi- 
fied on cooling. The composition of the crystals is that 


1 of a calcium silicate, and of the amorphous portion of 


silicates of alumina, iron, and hme; the first compound 
alone is alterable by the action of water, and is that which 
plays so important a part in the setting and hardening of 
cements. 

Analyses of four different varicties of cement support the 
view that this substance is essentially a tricalcic silicate. 

There is no free lime in Portland cements of good 
quality, though there may be aluminates and ferntes. 

Drawings taken from microscopic thin sections serve 
to illustrate the appearance of hydraulic cement when 
anhydrous and when undergoing hydration. 

Lastly, the author deals with the causes of the destruc- 
tion of hydraulic mortars ın the air, in fresh and in salt 
water. W. N. HARTLEY. 





ELEMENTARY MICROSCOPICAL 
EXAMINATION. 


Elementary Microscopical Examination. By T. Charters 
White, M.R.C.S., late President of the Quekett Micro- 
scopical Club. 104 pp. (London: Roper and Drowley.) 


HE author of this work tells us that he has 
aimed at leading “the possessor of his first micro- 
scope into the smooth path of progress, by pointing out 
the simplest and most elementary methods of observa- 
tion, and, after so far clearing the way, leading him 
gradually to the higher branches of microscopical manipu- 
lation.” It must be admitted that he has succeeded in 
doing this. His modest little volume 1s both sound and 
original, and confirms the conviction that popular treatises, 
to be of good effect, must be produced by those who have 
themselves endured the drudgery of routine work and who 
have acquired their experience first hand. One sees 
throughout this work traces of a generation which is past, 
but as the book is not written for the schoolmen of 
to-day, criticism is, from their stand-point, disarmed. 
The little volume 1s, notwithstanding, one of consider- 
able merit. There may be cited, as bearing testimony to 
the care with which the author has selected his recipes, 
the incorporation of the glycerine-alcohol method of pre- 
paring delicate tissues, originally introduced by Stras- 
burger. As evidence of originality, we may cite the 
following: “It (glycerine) needs discrimination in its 
use, as it cannot be employed for calcareous tissues as 
bone or shell, as they would become decalcified after 
being exposed to its influence for some time.” Hints 
such as these, which are the very salvation of the dilettante, 
can only be the outcome of prolonged practical experi- 
ence, and they testify most powerfully to the intrinsic 
merit of the work in which they appear. In dealing with 
photo-micrography the author describes an apparatus 
designed by himself. He is evidently an expert in this 
field, and in his device he has aimed at producing a 
machine which may be constructed by the worker at a 
minimum cost. A very worthy motive this, but experi- 
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ence can alone show how far he has succeeded. We 
should doubt the efficacy of his instrument ourselvés, and 
we certainly cannot indorse his belief that, “however 
scrupulous the draughtsman may be, however unbiassed 
he intends to be, errors may creep in, and therefore 
photo-micrography .... comes in to insure complete 
veracity with a saving of labour.” 

Woodcuts are given of some few of the accessories 
enumerated. Chief among them 1s a very monotonous 
array of scalpels and probes, which form the frontispiece. 
Strange to say, the author makes not the least mention 
of most of those in his text, despite a reference in the 
index. It is clear, however, from the context, that they 
are to be regarded as aids to the study of insect anatomy : 
we have here a superfluity, for choice among the knives 
represented would be so embarrassing that, by the time the 
operator made up his mind, the subject itself would be 
far advanced towards decomposition. The introduction 
of curved scissors is no less to be deprecated. Apparatus 
and accessories have a fascination for most people, but 
ithe best work bas always been done with the simplest 
tools. It must never be forgotten that it is the head 
at the one end, and not the mechanical aid at the other, 
which does the real work. ` 

We would take exception [to the introduction of 
the words “mountant,” “semi-hard,” and one or two 
others which might be named. The statement that the 
mites are “almost the smallest class of created beings ” 
falls very unhappily from a pure microscopist, while the 
definition given of the Foraminifera needs modification. 

We are pleased to note that the author has been mind- 
ful of the charms of the tow-net—perhaps the most im- 
portant instrument in the future of marine zoology. If 
Mr. White’s work be divested of its bugs’ heads, and 
other similar objects which are the mainstay of those for 
whom he writes, there remains a solid substratum which 
far excels in merit that of many more pretentious works 
on the subject. 





OUR BOOK SHELF. 


A Manual of the Geology of India. PartIV. Mineralogy. 
By F. R. Mallet. Published by order of the Indian 
Government. (London: Triibner and Co., 1887.) 


WHILE the third volume of this work possessed a certain 
interest for the statesman and the capitalist, including as 
it did descriptions of the minerals of economic value, the 
present one will only claim the attention of scientific 
readers. It may be a matter of surprise that nearly all 
that is certainly known about the minerals of India should 
be capable of compression into less than two hundred 
pages. But, as the author points out, excavations for 
mining or other purposes have not, as a rule, been super- 
intended by men possessing the knowledge requisite to 
enable them to record facts of scientific importance ; 
further, there is no demand for non-economic minerals, 
and consequently no mercenary incentive to collect 
specimens. 

In looking over the book we are at once struck with 
the meagre character of much of the information given. 
Numbers of questions occur which we should like to see 
settled, but which are unanswerable in the present 
state of our knowledge, or rather ignorance, of Indian 
mineralogy. But our author is certainly not to blame for 
this. He has made the most of the scanty materials at 
his command, and the result is a valuable contribution to 
mineralogical science, which will serve as a basis for 








a future work on the subject worthy of our Indian 
Empire. The classification adopted ıs that of Dana, 
as given in his “ System of Mineralogy.” 

In the collection of materials for the book which we 
hope will grow out of this, English residents and educated 
natives might do science much service. The study of 
mineralogy was extensively pursued in England until 
displaced by the more attractive subject of stratigraphy, 
but as India presents such a vast field there is no 
reason why the subject should not become popular 
again. Workers in this department will find Mr. Mallet’s 
book of the greatest service. ° 


Through the Yang-tse Gorges. By A. J. Little, F.R.G.S. 
(London: Sampson Low, 1888.) 

Mr. LITTLE recently undertook a two months’ journey 
from Shanghai, the metropolis of the Chinese coast, to 
Chung: King, the commercial metropolis of Western China. 
The present volume consists of the Journal kept during his 
travels, and an admirable journal it is, full of the results 
of careful and minute observation, and written in a fresh, 
lively, and entertaining style. Few travellers, with the 
exception of “the ion missionary,” have ascended 
to the highest navigable point of the Yang-tse, the only 
road of intercommunication between the eastern and 
western districts of the Chinese Empire, Most readers, 
therefore, will find in this book much that is new to them 
about the Chinese people and their country. There 
are many vivid descriptions of the varied scenery 
through which Mr. Little passed, and his notes on 
industries, social customs, and popular religious ideas are 
invariably interesting and suggestive.’ Upon the whole 
he has no very exalted opinion of the intellectual an 
moral qualities of the Chinese, and he is not disposed to 
believe that the empire, under the influence of Western 
ideas, is about to enter upon a new and momentous stage 
of political and social development. Everywhere he 
found the bureaucracy intensely conservative, and ped 
prejudiced against foreigners. They are willing enoug! 
to adopt superior mechanical appliances, so far as imple- 
ments of war are concerned ; but in all other matters they 
prefer to move along the old lines, which, having been 
good enough for their forefathers, must, they think, be 
good enough for themselves. 


Home Experiments in Science. By T.O’Conor Sloane, 
Ph.D. (London: Sampson Low, Marston, Searle, and 
Rivington, 1888.) 

THE author of this work has produced a very readable 

and useful book for those who wish to employ their 

leisure hours in gaining knowledge and information about 
the elementary parts of the various branches of science. 

The volume consists of a collection of eriments that 

can be easily perforrfied with home-made apparatus ; 

good detailed instruction as to the necessary mechanical 
operations is given, together with ninety-seven woodcuts 
of the experiments and the apparatus employed. The 
branches of science included in these experiments are 
mechanics, general and molecular physics; the chapter 
on soap-bubbles contains some very interesting experi- 
ments about them ; and the concluding chapter consists of 
hints to those who are about to begin scientific lecturing. 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself res ble for opinions 

expressed by his correspondents, either can he under- 

to return, or to correspond unth the writers of, 

rejected manuscripts intended for thts or any other part 

of NATURE, No notice is taken of anonymous communi- 
catrons.] 


Prof. Rosenbusch’s Work on Petrology. 


OF the great value of Prof. Rosenbusch’s work on petrology, 
so excellently reviewed by Dr, Hatch, to which your corre- 
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spondent *‘ A. B.” draws attention, there can be no doubt, so 
far as itis regarded as a storehouse of information ; but whether 
the system of classification proposed therein will not tend to 
retard rather than to further progress is a question on which I 
am at present more than doubtful. The two points to which 
Dr. Hatch and your correspondent draw attention as inherent 
weaknesses—viz, the ‘‘dyke rocks,” and the subdivision of the 
“í effusive rocks” into Salen eolomiie and neo-volcanic—appear 
to me such serious defects, that to praise a system which largely 
rests on them is like complimenting a viaduct by saying that ıt 
is an excellent viaduct but two of its piers unfortunately have a 
bad foundation, ‘ 

But dismissing this as a question too large for discussion in 
your columns, I will confine my remaiks to some defects in 
detail, rather serious as they appear to me, which are exhibited 
by the classification as tabulated by your correspondent. 

(1) A mere ‘‘linear” classification fails, I believe, to repre- 
sent satisfactorily the relation of the igneous rocks, because it 
separates too widely rocks very closely related—such, for 
instance, as the Dacites and Rhyolites (Liparites), and their 
. corresponding holocrystalline representatives. Hence I believe 
that the branching system such as I indicated in my Presidential 
Address to the Geological Society in 1885 is more logical and 
more 1n accordance with the facts of Natuie. 

(2) In regard to the above example, I fail to understand why 
Dacites should be included with Andesites and Liparites sepa- 
rated from Tiachytes, or, if we speak of their holocrystalline 
representatives, why we should separate Granite from Syenite, 
while we include Tonalite with Diorite. It is true that Gramites 
are common and Tonalites are rare, and possibly the latter 
always contain some hornblende ; but until it is shown that a 
quartz-plagioclase-biotite rock does not exist, or that the sub- 
stitution of hornblende for biotite is of primary importance, 
there does not seem any valid reason for suppressing the group. 

(3) As the term Diabase has long had a recognized meaning, 
I fail to see any good reason for substituting it for Dolerite, to 
which, as generally understood, it stands in much the same 1ela- 
tion as do many Serpentines to Peridotites. Neither can I 
admit the propriety o separating Gabbro from it. 

(4) The wide separation of the Leucite and Nepheline rocks 
from the Basalts seems also to me to be of doubtful advantage. 

(5) If the term Peridotite be used in the sense in which it has 
generally been employed (e.g. by Dr. Wadsworth ın his excel- 
ent ‘‘Lithological Studies”)—namely, to denote a rock im 
which silicates of magnesia and non abound, with some also 
containing lime but with little alamina—it is surely not possible 
to regard Limburgite as its ‘‘effusive” equivalent. That rock 
seems to me to be more properly associated with the Picrites, 
not as defined by Dr. Wadsworth (i.¢. olivine-augite rocks), 
but as equivalent to the Palæopicrites of some authors—viz. 
pyroxenic rocks, contamimg a fair amount of olivine, and 
some feldspar, which last, however, has a very variable propor- 
tion. The true position of these 1ocks appears to me to be as a 
connecting-link between the Peridotites and the Dolerites. 

There are other points in the work to which I should like to 
call attention, but I am writing away from books, and should 
have refrained for a season had not ‘‘A, B.’s” letter seemed to 
me to call for a word of friendly protes@. No one can be more 
deeply sensible than I am of the value in many respects of 
Prof. Rosenbusch’s work, but until his classification rests on a 
firmer foundation it will not, I fear, be really helpful to 
students in leading them to clearer ideas on a complicated and 
difficult subject. T. G. BONNEY. 





The Delicacy of the Sense of Taste. 


AT the Philadelphia meeting of the American Association, 
in 1884, we presented a paper upon the general subject of the 
‘*Sensitiveness of the Special Senses” We have since con- 
tinued our investigations, and have the honour to present at this 
time the results of some expenments upon the sense of taste. 

The object of the experiments herein described was to find 
out what substances, or classes of substances, are most readily 
detected by the sense of taste, and the relative delicacy of this 


7 See the following papers‘—''On the Relative Bitterness of different 
Bitter Substances” (Proceedings of the Kansas Academy of Sciences, 
1885) , ; ‘‘ On the Relative Sweetness of different Sugars ” (Reports of the 
Kansas Board of Agriculture. 1885); ‘On the Sensitiveness of the Eye for 
Colours of a Low e of Saturaton” (American Journal of Science, 
u vol xx p. 27); *' The Sense of Smell” (NATURE, vol. xxav.p 74). 





sense towards these substances. For the production of familiar 


typical effects upon the organs of sense the following substances 
were selected :— 


I. (bitter) 7 . E uinine. 

II. (sweet) ane sugar. ~~ 
III. (acid) s : ; Sulphuric acid. 

IV. (alkaline) . A P Sodium bicarbonate. 
V. (saline) ae Common salt. 


The attempt was made to include other substances in this list, 
but it was difficult to find any, not embraced in the five classes 
above mentioned, which would not betray their presence either 
by colour or odour. Indeed it is surprising, to one who has not 
given the subject attention, to what an extent we are accustomed. 
to depend upon the aid of the sense of smell in the classification 
of tastes. The fact has been noticed by several authors that, if the 
nostrils are closed, the range of our taste becomes very much 
limited. 

Our method of testing the delicacy of the sense of taste was 
to make solutions, of known strength, of the different substances; - 
then, by successive dilutions, to make from these several series 
of weaker solutions ; each one being of one-half the strength of 
that preceding it. All the bottles containing these substances, 
and several bottles of water, being placed side by side without 
regard to order, the person to be tested was requested to taste of 
each solution and place it in its proper class. each series the 
lowest solution was so very dilute that it was deemed impossible 
to distinguish it from water. Unknown solutions were to 
be classed with - water. As the tasters were found to be 
lable to mistake occasionally even the stronger solutions, an 
opportunity was given, at the close of the test, to correct such 
accidental errors In carrying out these tests we found that the 
most trustworthy results were to be obtained by instructing each 
operator to pick out the stronger solutions, temporarily classifying 
with water all which were not immediately recognized ; and then 
to go over the latter solutions a second time, properly classifying 
such as could further be detected. 

These tests were made by 128 persons, between the ages of 
twelve and fifty—eighty-two men and forty-six women The 
average results are given in the following table :— 


` Table of Averages. 
IL Quinine. 


Male observers detected 1 part in 390,000 parts of water. 
Female ” ” I 4, 456,000 ,, ” 

II. Cane sugar. 
Male observers detected 1 part in 199 parts of water. 
Female y ” I ” 204. n ” 


WII. Sulphuric acid. 
Male observers detected 1 part in 2080 parts of water. 
Female i » I 5, 3280 
IV. Bicarbonate’ of soda. 


Male observers detected I part in 98 parts of water. 
Female of I 126 


” ” 


” 


V, Common salt. 


Male observers detected I part in 2240 parts of water. 
Female 5 I 1980 


This table indicates only the average delicacy of taste for each 
substance included in our expenments. The tests brought to 
light mary astonishing individual peculiarities. For instance, 
there were persons who could detect with certainty 1 part of 
quinine in 5,120,000, while others failed to notice 1 part in 
160,000. How far this difference is due to education it 18 not 
possible to say. Among the tasters were quite a large number 
who had been accustomed for several years to the handling and 
recognition of drugs and chemicals. ‘Their record was consider- 
ably above the general average, but they were, on the other 
hand, surpassed by a few individuals who had had no previous 
training. 

The results of our experiments may be briefly summed up as 
follows :— 

1. The sense of taste is much more delicate for bitter sub- 
stances than for the others included in our list. (The relative 
delicacy for quinine and s 18 very nearly 2000: 1.) 

2. Taken in the order of their effect upon the organs of taste, 


” ” ” 


” ” ” ” 
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the classes of substances used stand as follows: (1) bitteis ; 
(2) acids ; (3) saline substances ; (4) sweets ; (5) alkalies. 

3. The sense of taste is as a 1ule more delicate in women 
than in men (in the case of all substances tried excepting salt). 
The number of persons experimented upon was hardly sufficient, 
considering the very stiiking individual peculia:ities met with in 
the course of our investigation, to permit us to lay great stress 
upon the relative averages obtained for the two sexes. We are 
not inclined, however, to regard the higher degree of sensitive- 
ness shown ın the averages for female observers as accidental, 
and our confidence ın the approximate value of the 1esults 1s 
strengthened by the fact that ım the two portions into which our 
data naturally divided themselves, about half the tests having 
been made at a different time and under different circumstances 
from the remainder, the averages for each set agreed very well, 
not only as to the 1elative sensitiveness to the various substance, 
employed, but also to the relatively higher degree of delicacy 
exhibited by women. 

4. The ability to detect a dilute bitte: is very generally accom- 
panied by inability to detect a dilute sweet, and ace vers. 

5 The long-continued habitual use of a substance does not 
seem to mfluence in any marked way the delicacy of the sense of 
taste for that substance. Om tests with quinine afforded an ex- 
cellent opportunity for the investigation of this point, as some of 
the persons experimented upon had made long continued use of 
that diug asa medicine. The results obtained were entirely of 
a negative character, We could discover neither increase nor 
decrease in the ability to taste the drug on the part of those 
habituated to its use. 

Several other questions have been raised but not answered by 
our experiments. IIow many, for instance, of these substances, 
each being diluted ın proportion to its effect upon the organs of 
taste, can:be detected if mixed together? If so mixed, in what 
order will they be recognized, and will ıt always be in the same 
order by different penons? Again, what is the influence of 
the temperatue of the solution upon our ability to taste its 
ingredients ? 

We deplore the fact that the above tests have not been extended 
to a much lager number of persons, but a careful study of the 
results of the limited number of experiments made leads us to 
believe that they do not differ widely from the probable averages 
of a much mote extended series. E. H. S. BAILEY. 

University of Kansas, July 1887. E. L, NICHOLS. 





The Salt Industry in the United States. 


HAVING occasion not long since to look up the statistics of 
the salt industry, I naturally turned to the latest edition of the 
“ Encyclopædia Britannica” (vol. xx1.), where the following 
statement met my eye .—‘‘ The deposits of salt ın the United 
States are ummportant. The country possesses no really con- 
siderable salt industry, but is eupplicd so far as interior 
consumption 1s concerned to a small extent by brine springs.” 

As this did not at all conespond with the knowledge I had 
gained by a somewhat casual glance over the field, I took pains 
to look up the subject moie thoroughly, and find the above 
statement so radically wrong that I venture to call your attention 
to it ; though this I should scarcely have troubled myself to do had 
it appeared iñ any publication of less acknowledged authority. 
To be sure, we have no means of knowing just how great an 
industry must be to be classed as ‘‘really considerable,” but by 
comparing the annual product of the United States with that 
of other counties we may claim, at least, an attempt at an 
approximation. 

ut first as to the character of the beds ın the United States. Tt 

is true there aie as yet known no beds comparable in depth and 
extent with those of Barcelona or Galicia, but nevertheless they 
are amply sufficient to supply all demands for ages. As long 
ago as 1869, Dr. Sterry Hunt published, m the Reports of the 
eological Survey of Canada, results of borings at Goderich, 
Canada, in which, in a total depth of 1382 feet, six successive 
beds of salt weie passed through, varying in thickness from 6 to 
34 feet, and aggregating a total thickness of 126 feet. What 
area is covered by these deposits is yet to be ascertained ; but 
they are known to extend over Central and Western New York, 
Noithern Pennsylvania, North-Western Ohio, and Southern 
Ontario. At Warsaw, in New York State, one of the beds has a 
thickness of 80 feet. The extent of the deposit at Petite Ainse, 
Louisiana, has also yet to be determined, but a vertical shaft 
165 feet in depth lies all the way in solid salt, and does not 














penetrate ıt. The above,- although but two out of many, I 
mention since they have been known for years, and it would 
seem Mı. Lyte could have informed himself regarding them had 
he so attempted. Concerning the many extensive beds in the 
region of the Great Basin, ignorance is more excusable. Statis- 
ties showing the annual output of both rock and sea salt will 
best show the extent of the industry. I give below statistics for 
1883, 1884, and 1885, taken from “ Mineral Resources of the 
United States,” p. 474. One barrel equals 280 lbs. 


188 188. 1885. 
Bane Barrels Barrels. 
Michigan .. .. 2,894,672 ... 3,161,806 ... 3,297,403 
New York .  ... 1,619,486 ... 1,788,434 «. 3,304,787 
Ohio G ini 350,000 320,000 306,847 
West Virginia. 320,000 ... 310,000 ... 223,184 
Lousiana... 20. 265,215. 223,964 a 229,271 
California i 214,280 178,571 .. 221,428 
Utah wie See 107,143 114,285 ... 107,140 
Nevada gh hase 21,429 17,857 28,593 
All other States and 
Territories tes 400,000 400,000 250,000 
Totals 6,192,231 6,514,937 7,038,653 


Complete statistics for all countries are not available, and I 
have to rely to a considerable extent on Encyclopædias, whose 
accuracy I now have 1eason to question. They are as follow:— 


England (1881) ... 1,854,000 tons. 


Fiance fee 300,000 ,, 
Spain an 300,000 ,, 
Portugal : 250,000 ,, 
Italy 165,000 ,, 
Austria 490,000 ,, 
188x. 1882. > 
United States 834,548 tons. 897,732 tons. 


In regard to the above figures, I confess to feeling sceptical 
save with reference to those of the United States and England. 
Nevertheless, granting that they do not give the full amounts by 
one-half, even then the United States stands second im the list 
of salt-producing countries. 

What, then, constitutes a 1eally considerable industry? 

` GEORGE P. MERRILL, 
U. S. National Museum, Washington, D.C., 
December 3, 1887. 





Force, and Newton’s Third Law. 


THE point mentioned by ‘“ Nemo ” in your issue of March 29 
(p. 511) is undoubtedly one that troubles most students at some 
stage or other, but there is no room for discussion about it; the 
matter lies in a nutshell: a dody does not exert force upon aan 
Think, for instance, of a horse and cart. The horse pulls the 
cart, and the cart pulls back the horse equally ; how, then, can 
the cart move? The only puzzle lies in the false implication 
that the cart’s pull-back 1s exerted upon the cart. Directly it is 
perceived that there is onty one force acting on the cart, viz. 
the pull of the horse, no difficulty is felt as to why it moves. 
The ‘‘action” of A is not exerted upon A, but upon B. The 
“reaction” of B is not exerted upon B, but upon A. The 
time-rate of change of momentum of each and Gs Pleats is 
equal to the total tree acting upon it. OLIVER J. LODGE. 

Grasmere, March 31. 





The New Photographic Objective. 


Tue letter of Sir Howard Grubb in your issue of March 8 
(p 439) appears to make some further explanation desirable on 
my part. The invention of the new form of photographic ob- 
jective seems to have been made about the same time in America 
and in England. An experimental Jens of this kind was con- 
structed by the Messrs. Clark, after consultation with me, in 
May 1887. The 13-1nch lens which they subsequently made 
upon the same plan was completed on July 8 of that year. My 
absence during the summer in Colorado, with the mtention of 
selecting a place for the new instrument upon some mountain of 
considerable height, caused me to overlook the account of the 
English invention in the Odservatory. Since my return, the 
telescope has been mounted m Cambridge, on the grounds of 
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this institntion, where it is found to give highly satisfacto 
results, Photographs of » Orionis which tave beco made wit 
it exhibit the elongation of the star, although the distance 
between its components is only about 1”. The newspaper 
report to which Sir Howaid Grubb refers, that a patent was 
anted for the invention, is without foundation. The Messrs. 
lark have never patented any of the improvements made by 
them in optics, and have had no intention of deviating from 
thew usual practice in this instance, 
EDWARD C. PICKERING, 
Harvard College Observatory, Cambridge, U.S., March 26. 


Life of Fleeming Jenkin. 


I HAVE read with singular pain a pa ph in your notice 
(signed with the initials of one whom I admire and respect} of 
. my Life of Fleeming Jenkin. To accuse a man of falsehood in 
private life is a strong step But I must explain to your reviewer, 
I might lie to hım all day long and not be so disgraced as if I 
put one single falsehood in a book. For the making of books 
Is my trade by which I live; I supply them on honour, and the 
public gives me bread for them in confidence. Your reviewer 
will perhaps more readily understand what he has done (I am 
sure in ignorance) if I supply him with a parallel. To say that 
a man of science was a lar would be highly disagreeable; but 
if I were to say he had falsified an experiment, and to say +o 
publicly in print, I should be curious to see the expression of his 
face, 

I dwell upon this because it is plain your reviewer scarcely 
understands what literature is, and I fear others may be equally 
at sea. On the merely personal matter, that I am supposed to 
tell a deliberate falsehood on my own authority and about my 
dead frend, 1 will make but one remark. Hasty reading is the 
fit precursor of hasty writing; 1n no word have I indicated that 
the certificate in question was ‘‘ worthy the name”; and the 
terms of the document are at the reviewer's service to-morrow, 
if he be curtous. ROBERT LOUIS STEVENSON. 

March 28. 











THE HITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES. 


III. 


THE conclusion has been already expressed that the 
Hittite inscription of the Tarkutimme seal is, in 
the main, ae eae and that the phonetic element is 
supplementary ; that, in fact, regarding the figure of the 
king as part of the inscription, the sense is fully given 
without taking into account the phoneticelement. Some 
scholars and investigators have, however taken a different 
view. This fact, together with the alleged resemblance 
of some of the Hittite hieroglyphs to characters of the 
Cypriote syllabary, has had much influence on certain 
recent attempts at deciphering the Hittite inscriptions. 
With regard to the alleged analogy of the Hittite and 
Cypriote characters, it may be allowed that the derivation 
of the latter from the former is ın itself by no means ım- 
possible, As yet, however, the evidence of such deriva- 
tion which has been presented is certainly inadequate : 
to a great extent it is little better than visionary. More- 
over, if, from closeness of resemblance or otherwise, satıs- 
factory proof of the derivation had been given, it would 
by no means necessanly follow that. when all or any of 
the Hittite inscriptions which we possess were sculptured 
the Hittite writing had become already so far developed 
that the hieroglyphs generally, or in great proportion, 
had acquired distinct syllabic values. As to how far 
resemblances between the Hittite and Cypriote characters 
give evidence of essential connection or derivation, the 
reader may perhaps satisfy himself by inspecting the lst 
given by Dr. Isaac Taylor (“The Alphabet,” 1883) and 
reproduced by Prof. Sayce in Wright’s “Empire of the 
Hittites,” 1886, chap. xi. More extended lists have been 


1 Based on Lectures delivered by Mr. Thomas Tyler at the British Museum 
in January 1888. Continued from p. 540. 








given by Captain Conder (who follows to a considerable 
extent in the track of Prof. Sayce) in the plates of his 
“ Altaic Hieroglyphs.” But, as it seems to me, in neither 
case have the Hittite characters been always given with 
such essential accuracy as is desirable. This remark 
applies more especially to some of Captain Conder’s 
figures, notwithstanding his observation in “Altaic 
Hieroglyphs,” p. 35: “A careless reading and confusion 
of distinct emblems must lead us wrong; and for this 
reason exact copies are indispensable” But, even if this 
objection be waived, the evidence must still be regarded 
as inadequate. As to “the subject of the inscriptions,” 
Captain Conder remarks that it “is exactly what we 
should have expected. They occur on statues of the gods, 
and they are invocations only” (of. cit. p. 149). Now 
that the inscriptions “occur on statues E the gods” is 
certainly not true with regard to most of those which are 
known to us, andas we have them. The “ doorway inscrip- 
uon” in the British Museum and the inscriptions from’ 
Hamath are connected with no statue whatever. In other 
cases, where there is a statue, or large figure in relief, it 
1s by no means to he assumed that the figure is always 
that ofa deity. But, as a specimen of what Captain 
Conder finds in the Hittite inscnptions, I may give his 
“free rendering” of the first two lines of that very ancient 
inscription in the British Museum of which I have just 
spoken as the “doorway inscription.” I give Captain 
Conder’s “free rendering” rather than his “ verbatim 
translation,” as likely to convey a less unfavourable 
impression :— 

“1. Prayers of the Monument of Set. Powerful words 
for the living fire, the Most High .. . the divine... . 

“2,... to... (pour*) Tammuz, Aa, living fire, Most 
High descending (propitious?) Thee strong Set...” 
(“ Altaic Hieroglyphs,” p. 194). 

With respect to utterances of this kind it is not neces- 
sary to say much more than that they certainly have not 
the claim to consideration which would result from a con- 
nected and congrous rendermg. Such a rendering might 
have been adduced as giving some answer to the position 
that evidence is wanting as to the Hittite hieroglyphs 
representing, in the main, syllables either in the Accadian 
or Altaic language, or in any other language whatever. 
Then, as to the inscriptions being concerned mainly or 
exclusively with theological prayers and invocations, the 
analogy of the Assyrian inscriptions—which the Tarku- 
tumme seal with its cuneiform legend itself suggests— 
would rather lead us to expect that the subject-matter of 
the inscriptions is usually success in war, with allusions to 
the gods, and prayers and thanksgivings, chiefly in 
relation to such success. And this more realistic view is 
in accordance with the heads of oxen and of asses, with 
the clubs and the swords, and other symbols of equally 
materialistic character which appear on the inscriptions. 
Moreover, somewhat more than a year ago, the British 
Museuin fortunately obtained an engraved stone of un- 
questionable antiquity, giving evidence m accordance 
with that of the seal of Tarkutimme, and tending to show 
that the Hittite inscriptions are in the main ideographic 
or pictorial, 

The allusion just made has reference to a circular 
hamatite seal from Yuzgat, in Asia Minor, which was 
added to the antiquarian treasures of the Museum in 
October 1886, Yuzgåt is not very far from both Boghaz- 
Keui and Eyuk; therefore the discovery in this locality of 
an important Hittite antiquity can scarcely excite surprise. 
For the present, the seal is named, most conveniently, 
from the place where it was found, “the Yuzg4t seal.” 
This seal resembles the seal of Tarkutimme in being cir- 
cular ; and the two seals agree also with reference to there 
being an inner circle which divides the figures or characters 
round the circumference from those in the central space. 
The seals differ, however, in size, the Yuzg4t seal being 
much the smaller. The latter seal, moreover, is not bilin- 
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al, and it has not a convexity of surface, like the seal of 
arkutimme, The Yuzgat seal, in fact, ıs flat, with the 
exception of the central. space, which is concave, and 
which consequently causes a central convexity in the 
impression. On careful observation it may be perceived 
that the figures on the circumference divide themselves 
into three groups. In the centre of the first group is the 
winged solar disk supported on a cone. It seems not 
unlikely that this cone is essentially identical with the 
“ king ’-symbol already discussed in connection with the 
Tarkutimme seal. Here it may point to the prominence 
and pre-eminence of the sun-god as ruler of the world, 
all things animate and inanimate being subjected to his 
sway. ‘The solar king in the centre, with the two figures, 
one half-kneeling and one standing, on each side, constitute 
the first group. These two figures on each side present 
features of very great interest. Nearest to the solar 
. emblem are two homed ox-headed figures, apparently 
masculine, with the palms of the hands uplifted, ın the act 
of adoration. The ox’s head is not here presented in 
ponn asis usually the case on the Hittite monuments, 
ut the horns and ears and the tapering muzzle are 
depicted with sufficient clearness, These figures may be 
taken as representing the moon-god, and recalling in 





Fic. G —The Yuzgft seal in the British Museum (enlarged). 


their masculinity the Babylonian moon-god Sın. This 
seeming masculinity should be remembered if a comparı- 
son is made with other ox- or cow-headed figures of 
deities, as, for example, those found by Dr. Schllemann, 
and about which there was not very long ago some dis- 
cussion. More distant from the solar emblem are two 
draped figures which we may regard as types of the 
female deity Ashtoreth, viewed as a moon-goddess. There 
is tolerably clear evidence that one of these draped figures 1s 
horned, and probably also ox-headed. In the case of the 
other, on account of a flaw in the seal, this is not equally 
manifest. Though the attitude 1s different, these female 
lunar deities appear also to be worshipping the sun-god. 
The lunar deities, like other figures on the seal, appear all 
to have turned-up toes, indicating probably the so-called 
“Hittite boots.”! With these figures of lunar deities 
may be compared a symbol of Ashtoreth as a moon- 
goddess on the longest Hamath inscription, giving a 


7 It is worthy of note here that about a third of the circumference is occu- 
pied by these sacred figures. From this fact may be derived a probable 
explanation of the vacant space over the king’s head in the seal of Tarku- 
timme (sng, p. 537). The engraver, we may suppose, when he commenced 
engraving the king’s name, intended to devote a third of the circumference 
to sacred objects, or at least to leave it vacant as usually so devoted. He, 
however, miscalculated the space at his disposal. Resolved, however, to 
leave some vacant space at the top, and especially over the king's head, he 
was compelled to leave a space in the middle of a word Prof Sayce has 
given a different explanation (Zeitschr fir Assyriologie, November 1886 ) 
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crescent moon with the head of an ox above and within 
it, while beneath is an equilateral triangle or else a cone,! 

If we strike a diameter across the seal from the solar 
disk, it will come, towards its eatremity, to what is 
apparently a king seated on his throne and wearing a cap 
with a horn in front. Between the king and the group of 
sacred figures already described, there ıs on each side a 
distinct group, making up altogether the three groups 
which I have mentioned. Of the two groups not yet 
described the more interesting, on account of its resem- 
blance to what may be seen on the inscriptions, is the 
group behind the king. Theré appears strong reason 
to beheve that in this group we have a genuine 
example of picture-writing, in which the successful chase 
of a stag is represented. ‘There is first (most remote 
from the king) a tree, indicating the forest, where the 
hunt occuned. Then come two javelins, used no 
doubt by the hunters of the stag, and next after 
these there is a sort of trident, employed, I should 
suppose, to give the cou malt Shee and of this trident 
I shall have an additional word to say directly. Next to 
the trident we find a bundle, or basket with a handle, which 
naturally suggests the idea of carrying. Then there is a 
stag’s head with large antlers, and beneath it two arms 
with hands pointing towards the king. As the king is 
sitting with his face towards the group of figures in front 
of him, the engraver, in order to denote the king’s accept- 
ance of the stag’s head (which may represent the whole 
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Fic H —Symbol of Ashtoreth, on Hamath inscription, 


stag), has given on the other side, and above the king’s 
arm outstretched to receive it, the stag’s head a second 
time, of smaller size and consequently somewhat less 
artistically rendered. In the third oup, beginning with 
the figure most distant from the king, we have what is 
very likely a tributary king, bringing a gift or tribute. 
Before him 1s what I take to be a woman veiled after the 
Oriental fashion, and with probably a baby suspended 
from her arm, With this appendage she may possibly 
have been regarded as likely to prove more acceptable 
to the king. Between the woman and the king is what I 
have regarded as a conventional symbol of a castle, 
indicating that the presents were received by the king in 
his castle. The symbol is difficult to determine; but I 
cannot find any more probable explanation. What it is 
particularly important to observe is, that the other two 
groups on the circuniference of the seal being pictorial or 
ideographic, it 1s scarcely possible to escape the conclu- 
sion that the third group—that which I have regarded as 
representing the successful chase of a stag-—is of the hke 
character. 

Of the objects in the central space I am unable to 
speak with any confidence. They may be so placed as 
objects of interest merely, or, taken phonetically, they 
may denote a name. There is a crescent, beneath it a 
nearly semicircular knife with a handle (if ıt is not 
possibly a ladle seen in profile), a mace or club, a sort of 
grating, and a trident smaller than that m the outer 

* Mr Rylands's drawing of the inscription gives the former, and this may 
possibly be right, though the cast of the inscription in the British Museum 


does not e this altogether clear. The original is unfortunately at 
Constantinople. 
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circle Besides these objects, there is an equilateral 
triangle, like eleven others among the symbols in the outer 
circle, I was inclined to think that these triangles might 
perhaps in some way modify the meaning of the other 
symbols, till I noticed that not only does their size differ. 
but also that the vertex of the triangle, usuall directed 
upwards, may be directed downwards to suit better the 
shape of the surrounding area. This is clearly seen in 
the space between the larger stag’s head and the king. 
We cannot, however, come to the conclusion that these 
triangles are employed merely for artistic effect, and to 
fill up vacant spaces, evenif these objects were not wholly 
disregarded. The recently-discovered Tarsus seal gives 
important evidence in favour of the sacredness of the 
equilateral triangle. 
is employed on the Yuzgåt seal as a sacred symbol, and 
that as such its vertex is usually directed upward, but 
that this position is sometimes varied in accordance with 
the exigencies of space. 

With regard to the group on the seal, concerned with 


the chase of a stag, I have spoken of its resemblance to į 


what may be seen on the Hittite inscriptions. This is 
especially noteworthy with regard to the group repre- 
sented in Fig. I, from the so-called doorway inscription 
in the Bntish Museum. Progress in decipherment is not 
as yet sufficiently advanced to enable us to determine the 
precise significance of all the symbols, but of the general 
meaning there seems no room to doubt. Beginning from 
the end of the figure to the readers mght, the meaning 








Fic. I.—Group of symbols from Jerablûs monument in the Brush Museum. 


intended to be conveyed appears to be that booty in the 
shape of many oxen, asses, and other treasure, which had 
been obtained by the powerful assistance of the gods, was 
presented to the king. The parallelogram with a square 
on each side I regard as indicating “many.” That this 
was the sign of plurality was the opinion of my distin- 
gwished friend, the late Dr. Birch. The head of the ox 
and of the ass do not seem to require remark ; but above 
the latter ıs a massive and powerful right hand, with 
fingers clenched, and with part of the fore-arm. This 
would be a very appropriate symbol of strength or power.! 
Close above the nght hand, and at the top, are a straight 
stroke, or parallelogram, with a crescent beside it. These 
symbols combine to form the usual symbol of deity on the 
Jerablis monuments. I can only assert this now; but 
the evidence is abundant, and I hope to prove ıt fully in 
the sequel. Next after the closed fist with the symbol of 
deity comes part of an arm with the hand open and 
pointing towards the king. The analogy between this hand 
and those beneath the stag’s head on the Yuzgat seal is 
almost too obvious to require remark. Of the value of 
the two crescents, which are, so to speak, back to back— 
a symbol not uncommon on other inscriptions—I cannot 
speak with any confidence.? At the bottom is a foot, 
which would very appropriately denote the act of going 
to the king. Next to the open hand at top is a symbol 

* Cf. “The saving strength of his right hand ” (Psalm xx. 6), and “his 


nght hand, and his holy arm, hath gotten him the victory” (Psalm xeviti 1). 
Bat the figurative use of the nght hand as a symbol of strength presents no 


culty. 
= It seems not pallies homover, having rogard yes faker Te e 
two crescents accompany here an where, that tl istinguish 2 2 
cular kind or class of persons ü 


We must conclude that the triangle ; 





the origin of which Mr. Rylands, to the best of my recol-` 
lection, formerly referred to a bag grasped and pressed 
together a little below its mouth, by a hand. If this view 
is correct, this symbol has become, like many others, 
somewhat conventionalized. The bag is depicted so as 
to enable us to see within it at the bottom. Here are 
three objects, probably pieces of gold or silver used as 
uncoined money; and the number three may, as else- 
where, denote a great many. Beneath the bag is what 
has been regarded as a yoke; and, having regard to the 
bundle or basket on the Yuzgat seal, this may very well 
denote the carrying to the king. Last comes the head of 
the king himself, with conical cap and “ pig-tail,” and 
above him is a symbol which is perhaps best regarded 
as derived from the idea of a canopy above the king. As 
on the Yuzgåt seal, the king’s face is turned away, but 
this is because the inscription is intended to-be read with 
the faces—that is, in the direction towards which the faces 
point—and not, as some have asserted, against the faces. 
The former arrangement is the more natural, and 
would have @ riori the greater probability, but the 
latter 1s commonly, though, as Dr. Birch once said with 
reference to this point, not invariably, observed on the 
Egyptian monuments. In support of the latter view it is 
ered that there is usually, at one end of the first line 
of the inscriptions, part of a figure with the face turned 
away from the other characters in the line, but with the 
fingers pointing towards the face or mouth, as though 
indicating “ I have something to say.” This figure, it 1s 





Fu. K.—Figure from Jerablis monument in the British Museum. 


urged, must mark the beginning of the inscription, and, as 
the face is turned away, the characters must be read 
against the faces, But, in the first place, the figure 
referred to occurs elsewhere, and not solely and invariably 
at one end (to the reader’s right) of the first line. The 
significance of the figure is, in all probability, as stated, but, 
as the figure is evidently that of a servant or minister, and 
not that of the king or other great personage with whose 
doings the inscription may be supposed to be concerned, 
we should expect 1n the first place, and before the 1cular 
message, or the subject-matter of the inscription, is 
entered upon, a statement of the name and titles of the 
person from whom the message proceeds. At the com- 
mencement of the Assyrian inscriptions there is often a 
very copious statement of this kind. Andin fact on three 
of the Hamath inscriptions there is what appears to be a 
name immediately before the figure with the hand towards 
the mouth. The group of symbols discussed just above 
gives pretty strong evidence as to the direction in which 
the inscription in which they occur is to be read; and I 
hope to give some further evidence on this point in the 
sequel. 

word must be here added with respect to the trident 
on the Yuzgat seal, The trident is more usually as- 
sociated with the sea and the sea-god than with warfare 
on land, or the chase. It was employed, indeed, in the 
Roman arena ; but, as the gladiator using it was furnished 
also with a net, there may seem to be still some reminis- 
cence of the sea. With regard to the trident being 
employed in the chase, I may adduce the evidence of 
a curious seal-impression which I obtained some time ago 


{ from Mr. Ready, of the British Museum. The objects 
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depicted are apparently the head of an animal, probably 
some kind of goat or ibex, parts of the animal’s carcass, 
and a trident essentially similar to those on the Yuz- 
gat seal. Mr. Ready is unable to tell me in what 


X 


FiG. L —Seal with figures (enlarged). 


collection this curious seal, which is very small, is to be 
found. So far as I am aware, it ıs not in the Bntish 
Museum. 





PRACTICAL EDUCATION. 


pHANLY speaking, ıt must be admıtted that to an 
impartial observer the great problem of anthropo- 
logy is this; Is the mind, or soul, a mysterious and 
supernatural, yet at’ the same time a definite lmited 
guaniity, with certain set “spiritual” functions, or is it, 
being of material growth, capable of infinite develop- 
ment? The former is the metaphysical view of the sub- 
ject, the latter that of the evolutionary physiologist. 

ithout deciding which is.the true school, it may be 
remarked that the metaphysicians have long ceased to 
teach anything new, while physiology gives us, almost 
daily, facts of an astonishing nature. Here and there in 
the works of Darwin, Carpenter, Haeckel, Huxley, Bain, 
Maudsley, Spencer, and Davıd Kay, we find what would 
have been “conclusions most forbidden,” even to a 
Rosicrucian or Cabalist, ın days of yore. And these are 
that man may develop his memory and other faculties in 
the simplest and most practical manner, as a bee builds 
its combs, grain by grain, until he shall far surpass what 
he has ever been. These discoveries as to man are in 
exact step with the stupendous revelations of the 


be eles analysis, and the scientific reduction of the 
e 


ements. 

I recently published a work, the result of many years’ 
labour, entitled “Practical Education,” in which I en- 
-deavoured to give the results of expenments with nearly 
two thousand pupils, combined with the suggestions in 
‘the works of the wnters above alluded to. Having long 
‘been occupied with investigating the problem of technical 
education, I offered to the School Board of Philadelphia, 
in 1880, to devote myself entirely to the experiment of 
ascertaining exactly what children could do. ‘That boys 
and girls from eight to fourteen years of age could not 
‘set type, make shoes, execute heavy carpenters’ work, &c., 
had already been ascertained in Pennsylvania at a cost 
of about £200,000. I had, however, learned in Egypt, 
South Germany, and other places, that the very young 
can execute the decorative work which 1s known as that 
of the minor arts, and that so well that it had ta market 
value. 

Walter Smith, now of Bradford, had published a system 
by which design was taught at the same time with draw- 
ing. I had, two years before I met with Smith’s system, 
which is now much employed in America, set forth the 
same idea in a work entitled “ The Minor Arts.” It soon 
became apparent that, by beginning with design, the 
youngest child developed—with invention—unterest, atten- 
tion, and intelligence. The results went far beyond my 
anticipation. It was found by the most careful inquiry 
that the pupils who attended the art classes had the 
highest “averages” in other studies, such as arithmetic, 


IEX “ Practicnl Education” (London: Whittaker and Co, Paternoster 


ware). 








geography, and composition. This fact is the more 
striking from this—that the School Board, having made in- 
uiries unknown to me, found that among 110,000 pupils 

e 200 who attended the Industnal Art School were 
among the first in everyting. 

An immediate inference from this fact is that visual 
perception or eye-memory (as set forth by Francis Galton 
and attention or interest (as explained by Dr. Maudsley 
are also factors which enter into the training of the 
constructive faculty. These, as is clearly explained and 
very fully illustrated by David Kay in his admirable 
work on “ Memory,” lead us to the conclusion that 
memory, by a simple process of accretion and repeti- 
tion, may be developed to an incredible extent even in 
children. Practically, this was nothing new. Before the 
invention of printing, men by milhons, among Druids and 
Brahmins and Northmen, Red Indians and medizval 
scholars, Chinese and Japanese, had shown that an 
individual could remember perfectly what is now repre- 
sented by a lbrary. Max Muller has proved this, I 
myself have known a graduate of Pekin who fully 
illustrated it. 

Memory is not “mind” or intelligence. Yet the 
works of Homer, the “ Mahabharata,” and the great 
scientific grammar of Panini, were taken down and 
preserved for centuries by memory alone. The great 
history of Japan, by Hirata Atsune, was composed with- 
out the author’s taking a note, and written from recollec- 
tion, without reference to an original work. What man 
has done man may do. The deduction from all this is as 
follows :— 

Firstly, that memory may be trained in mere children, 
by an easy process of committing by heart and constant 
reviewing, to such an extent that, guided by attention or 
determination, anything once read or seen may be accu- 
rately recalled. A great collection of illustrations of this 
may be found in Kay’s “ Memory,” and in my own work 
on “ Practical Education.” 

Secondly, that to counterbalance mere memory the 
mind must be trained by exercises in quickness of per- 
ception. These, in the beginning, may be merely 
mechanical. There are steps from inducing an infant to 
notice an orange on the floor up to simple games, from 
games to mental anthmetic or mental geography and 
grammar, to problems requiring the highest intelligence. 
‘The process is like that in developing memory—Zittle by 
litle unih constant reviewing. And, as is the case with 
memory, all this has been established by innumerable 
practical examples, But with the one, as with the other, 
there should be no endeavour to cultivate thought or 
intellect or imagination until ġoth are fairly mastered. 

Thirdly, memory and quickness of perception blend 
and are developed in the awakening of the constructive 
faculty or in design, and its application to modelling, 
embroidery, wood-carving, and similar easy arts. And to 
those who object that all this does not awaken the higher 
faculty of intelligence or thought, ıt may be replied that 
experience or experiment have demonstrated the con- 
trary. It is true beyond denial that a boy or girl who 
remembers readily and perceives quickly, and who has. 
been trained to invention by designing, does think. Call 
them, if we will, only the tools of the great trade of 
thought, and a training to their use, is there no difference 
between two children of equal capacity, brought into a 
shop, when one knows what everything around is meant 
for, and how to handle it, when the other is yet to be 
taught? But the fact is beyond all dispute that children, 
even if trained to design alone, begin to think im every 
way. The experience of the Philadelphia school, and 
more or less that of every well-conducted Kindergarten, 
prove it. The trouble ıs, according to the requirements 
of a late review, that people ask for genius at once from 
an infant. “Teaching children to remember is not 
training them to think.” But it is the foundation-stone. 
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It is the giying them the faculty to collect material to 
employ thought. Quickness of perception is the next 
stage of the building. It awakens a sense of the relations 
which things remembered bear to one another. But the 
most illiterate man would not deny that a boy with a 
good memory, who is “ sharp to notice everything,” is not 
far off from being clever. Does not this, indeed, consti- 
tute about all the cleverness which practical life requires? 
But it is most unfair that any man, who has not examined 
the evidence, or read the facts which have been accumu- 
lated to show that extraordinary quickness of perception 
of every kind can be induced by proper training, should 
at once declare it to be impossible. Itis a question not 
for metaphysical a priori assumption, but for scientific 
research, experiment, and test. 

To render what I have said clearer, I would add that, 
if we begin by memorizing mere words, and nothing else, 
without any special effoit to attach meaning to them, or 
only just so much as will aid in the work, the pupil will, 
in a shoit time, acquire a mechanical faculty for remem- 
bering. As soon as this becomes habitual, easy lessons 
which, so to speak, explayn themselves, are introduced, 
and so, step by step, with great care the learner is led to 
acquire that which mvolves intelligence. Now, the whole 
system les in this: that what a boy or girl perfectly re- 
members is easier to understand than when it is only half 
grasped. Asitis, we begin in teaching a language by 
requiring a child to learn all at once to remember words, 
to pronounce them, and to master their grammatical 
structure and relations. I never knew of but one instance 
in my life in which anybody over twenty-five years of age 
ever learned to speak French like a native. This was a 
lady, who, before learning the meaning of a word, passed 
several months in mastering the pronunciation. 
mann, the excavator of Hissarhk, who for many years 
learned a language every six months, advocates this sys- 
tem. By learning one thing at a time, at first, we are far 
better able to acquire several things at once in a more 
advanced stage. In acquiring quickness of perception, 
ag In memorizing, the processes are identical—they begin 


by the simplest mechanical methods, and advance to the | 


most refined. 

The same development in a commensurate manner is ob- 
served in teaching industrial art. To give a child, or even a 
dull adult, some idea of design, I would allow him or her 


to group cardboard leaves into a pattern, and trace round ' 
group P 3 


them with a pencil till the fingers became familiar with 
the implement. There are not many cases in which this 
is advisable, but, having tried it many times, I can assure 
those who have not that it does not in the least degree 
prevent beginners from acquiring the boldest freehand 
practice. The more pains we take with the rudiments of 
every kind of culture, the easier is the acquisition of 
advanced branches. s 

The age 1s now being called on to face a great prob- 
lem. Itis that of over-pressure. From every side we 
hear in every newspaper of a thousand things which 
everybody is assumed to know. A certain great thinker 
—or writer—was said to have tested in vain “the Ameri- 
can mind,” by asking everyone he met in the United 
States, “ Have you read Obermann?” It was not true, 
but it was truthful because it might have been, and 
because it truly represents the current pedantry of re- 

uiring, as a proof of culture, a knowledge of every 

erman, Swiss, or French introversial- transcendental- or 
sentimental-ist. Itis as true of society as of the school. 
“Shall the meeting-house be moved away from the 
growing dung-hill, or the dung-hill from the meeting- 
house?” Such was the great problem which was dis- 
cussed by a Yankee town council, Shall we go on 
increasing the branches of popular education, or reduce 
them? Why not try-the experiment of ascertaining 
whether the pupil will not learn more by first acquiring 
the art of learning? That 1s the problem which we are 


chhe- 
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all bound to discuss sooner or later. It cannot be evaded. 
It is forcing itself upon us from every side. A perusal 
of all the London reviews or magazines for a month 1s 
enough to make any polyhistor—if such a man exists— 
feel luke an ignoramus. It is becoming a clear case of 
non possumus, as the Chicago Professor declared when 
he recognized the impossibility of shooting two ’possums 
with only one ball. Either the capacities must be m- 
creased, or the contents diminished. And that the 
powers of memory, perceptiveness, and construction can, 
by a very easy system of rudimentary culture, be deve- 
loped to what would seem to be miraculous, 1s in accord- 
ance with the teachings of the most advanced men of 
science, and is established by innumerable facts, All that 
is needed now is to combine into a single system the 
truths which have hitherto been scattered, and to make 
that a subject of general education which has been 
ulustrated only by separate examples. 

It was seriously objected, when I for the first time 
undertook to make industrial art a regular branch of 
instruction in public schools, that the number of children 
who had any capacity or gift for such a study, or enough 
to make it advantageous, was so limited that it would 
not be worth while to try the experiment. The result of 
several years’ teaching was that while among nearly two 
thousand pupils only one or two were found who had this 
“ oft,” there was not one single child who was not abund- 
antly capable of learning decorative design, and master- 
ing the minor arts. Precisely the same thing is being said 
as regards teaching memory and perception. “ It will suc- 
ceed with geniuses, but not withall.” Now, itis an extra- 
ordinary thing, and one to be specially noted, that the 


, antecedent proofs and probabilities that every child can 


become a clever artistic artisan were very few and far 
between compared to those which illustrate the truth that 
the other faculties in question may be as generally ac- 
quired. Secondly, it was urged against the one, as it is 
now being urged against the other, “ Where will you find 
teachers?” They were speedily found in the art school, 
for we soon developed them from among our pupils, while 
I had in addition a class of grown-up ladies who. were 
specially educated as instructors. But the great objection, 
and the one which to this day perplexes the mayonty of 
people, is, “ What profit is there in teaching pattern draw- 
ing, modelling shoes or leaves, carving patterns or 
hammering brass? Wall it pay? Can a boy make a 
living by it?” This is precisely the problem proposed by 
Sam Weller’s school-boy, who had indeed learned the 
alphabet, but doubted whether it was worth while going 
through so much to learn so little. “Is it not better to 
teach éoys a trade?” is heard on every side in answer to 
the assertion that boys and girls of tender age should 
be prepared to begin to study one. In exactly the 
same spirit a reviewer declares that “we shall do 
well to ask ourselves whether it is not more important 
to teach our children to ¢Arné than to remember, and 
whether a great deal of the matter with which children are 
expected to load their memories is not lumber.” This is 
quite equivalent to declaring that it is much more sen- 
sible to teach boys algebra than have them waste time in 
learning the numerals or simple arithmetic. If the writer 
in question had ever read even a little in physiology, he 
might have learned that it 1s estimated that there are from 
600,000,000 to 1,200,000,000 of nerve-cells in the brain for 
the generation of nerve force, and the moulding and storing 
up of our ideas, each having a separate existence, while 
Prof. Bain gives the number of fibres which transmit impres- 
sions at about 5,000,000,c00. Now, if any of the objectors 
to “overloading” the memory do so because they find 
they are themselves alieady perilously near to possessing 
one thousand two hundred million ideas, and really can- 
not hold any more, nothing remains to be said. Truly, it 
has been carefully calculated that for the most retentive 
and richly endowed minds there are only about 200,000 
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acquisitions of the assumed types, but the amount of 
genius which a reviewer must possess must far transcend 
this if he can prove that people should learn to think 
before they can remember anything. 

Ten years ago the training of children to work while 
studying was deemed chimencal. ‘It had been tried,” 
we were told, “and it had failed.” But it had not been 
tried properly or sensibly. Ten years hence memory and 
quickness of perception will also be taught to classes of 
pupils as a preparation for thought, What man has been 
we all know, but what man may be noone can tell. This 
only is certain, that Science now holds in her hand, at last, 
the key to Nature, and that ere a decade shall pass 
‘there will be such revolutions as no supernaturalist ever 
dreamed of. CHARLES G. LELAND. 





TELEGRAPHS IN CHINA. 


"TBE progress of China is by no means so rapid as 

some interested persons would have us believe, but 
beyond doubt the empire is at last moving in a direction 
favourable to the adoption of Western arts and sciences. 
The simple fact that aps eta are being provided 
there is in itself evidence of the wonderful change which 
has taken place in the past few years in the attitude of the 
ruling body, and which not even the most sanguine among 
us could reasonably have anticipated, to go no farther 
back than the period of the Chefoo Convention in 
1877. 

‘When, however, we find it announced that a complete 
network, as it were, of telegraphic connections is im course 
of formation there, it may be worth our while to ascertain 
whether the foundation of this statement is sound and 
trustworthy ; and in making an examination we shall find it 
convenient to refer to the substantial progress made and 
the elaborate system which exists, not merely upon paper, 
but in absolute perfection no farther away from China than 
thirty-six hours’ journey by steamer. 

Japan may indeed lay claim to the possession of a net- 
work of telegraphs ; and to obtain an idea of the work to 
be done in China before a similar claim can be established 
there, we need only reflect that taking mileage and popula- 
tion into consideration the whole of the Japanese Erol 
could conveniently be deposited within the boundaries of 
even one of the eighteen provinces of the Flowery Land. 
To arrive at a basis of calculation, therefore, we should 
have to multiply the total length of the existing Japanese 
telegraph lines at least ten times before any comparison 
could be instituted. If we were to contrast the East and 
West, which, however, would be scarcely fair, we should 
find that a telegraphic system as the term is understood 
in Europe means something yet immeasurably more 
extensive and intricate. 

Casting aside, then, the extravagant impressions which 
are often conveyed by the brief telegraphic intelligence 
which reaches us periodically from the Far East, it is 
matter for congratulation that the outlying provinces of 
China are gradually being brought into communication 
with the capital by the aid of electricity. Yunnan, on the 
extreme south-western border, has recently been connected, 
and other equally remote provinces will doubtless be 
reached without loss of time. With millions of labourers 
ready to work, the guiding and controlling forces, if 
present in sufficient numbers, might carry on opera- 
tions simultaneously, if necessary, in all the eighteen 
provinces. And undoubtedly there will be a decided 
advantage in throwing up the lines in almost any fashion 
so long as they can be made to convey a message, if even, 
as is most probable, the entire system has to be recon- 
structed at no distant date. The main object is to so 








these intrusive posts and wires, that they will combine to 
protect rather than destroy them. And here we are 
reminded of one point in which the Chinaman differs 
essentially from his near neighbour the Japanese. When 
first telegraphs were introduced in Japan, in 1871, the most 
violent opposition was encountered in the more remote 
regions at the hands of the agriculturists, who were by no 
means disposed to acquiesce in all the regenerative pro- 
jects of the Government of “ Benevolence and Light.” In 
China the opposition emanated from the Government 
itself, inasmuch as considerable diplomatic pressure had 
to be brought to bear ere the introduction of a telegraph 
of any kind could be sanctioned, and it is tolerably safe to 
assume that in the peaceful intenor of that vast empire 
nothing like strenuous objection will be raised to the 
formation of fhe line if only it be the aim of the engineers 
to wound the susceptibilities of the farmers as little as 
possible in selecting sites for the poles. In Japan the 
Government was very willing, but the people in many 
instances were not: in China ithas been difficult to con- 
vince the Government, whilst the people are eminently 
docile. 

The attitude of ready submission to law and order which 
characterizes the Chinese farming class affords reasonable 
ground for the belief that, unless there be a false step on 
the part of local officials, the telegraphs of China wil 
enjoy an immunity from half the evils which have attended 
the introduction of the system into other Jands, But 
something will certainly depend upon the policy pur- 
sued by the mandarins: it must be one of conciliation. 
Cultivated land is so exceedingly precious to the Chinese 
farmer that he can ill afford to have his property disturbed 
and partly occupied, even if it be to the extent of a square 
foot or two only, in order that posts may be planted to 
carry the wires. The system of farming adopted tends to 
the cultivation of a few acres merely by any one individual, 
but by diligence and attention a small plot ıs made to 
yield practically two and even three crops where one only 
would be raised ın an equal space with us. This is the 
reason why the good will of the local residents, officials or 
farmers, will have to be secured. 

When these initial difficulnes have been overcome, 
a glorious field will await the development of the 
telegraphic system. Instead of following in the track 
of the railway, or journeying side by side therewith, 
the telegraph will be the forerunner and instigator of 
improved means of locomotion throughout this immense, 
almost unknown, region. Even if its effects were limited 
to the comparatively handy centres of the tea and silk trade 
there would, in a twelvemonth, be ample justification for 
its establishment. 

It is one thing, however, to have erected a line of 
telegraph and another thing to provide adequately for its 
maintenance in efficient working order, without which it 
would be better not to construct it at all. When communi- 
cations are interrupted for days together, as must inevitably 
occur in the absence of a thoroughly complete maintenance 
organization, the public confidence must be shaken any- 
where, and certainly this will apply in full force to China. 
lt is to this most important consideration that early 
attention should be directed, for the trouble begins the 
moment the lines are thrown open to the public. When once 
the merchant has experienced the sensation of being able 
to complete a bargain on the instant, he is apt to resent 
fiercely any curtailment of his privileges. It may not be 
out of place, therefore, to allude to the experience of the 
pioneers ‘of telegraphy in Japan as evidence of the para- 
mount necessity for establishing this branch of the service 
on the soundest basis possible. To begin with, testing 
stations ought never to be farther apart than a day’s 
march on ordinary roads, and trained men are needed at 
these stations to be held in readiness to set out, on a word 


familiarize the natives of the interior with the aspect of ; from head-quarters, with the necessary tools. Herein is 
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contained the one essential principle of systematic mainten- 
ance. Moreover, it is not enough that breakages of wire be 
promptly repaired, but the efficient performance of a line- 


man’s duty demands that he should at stated periods ! 


patrol his district and remove the possible causes of in- 
terruption in the shape of branches of trees and other 
obstacles to perfect communication before they have time 
to bring about disaster. His must be the duty of making 
minute examination of the supports, lest rapid decay at 
the ground line render even a single post too weak to 
withstand a sudden shqck, and the chain of communica- 
tion be abruptly severed. He must paint and otherwise 
preserve these posts, and secure them by the attachment 
of ample stays against normal or exceptional strains. In 
a word, a man will find abundant work to fill up his allotted 
time in a district no more extensive than a day’s walking 
will suffice for him to cover. 

Now all this is not mere theorizing, but the relation of 
what has been done and is being daily carried into effect 
in Japan, andit is for these reasons that we assert that the 
Government of that country may claim to possess a 
telegraphic system worthy the name. At the present 
time the telegraphic organization extends to every town of 
any importance within the Mikado’s dominions. In the 
majority of cases these stations are distinguished as being 
the head-quarters of the local government or prefecture, 
and all are thus brought into instantaneous communication 
with the departmental offices at the capital. The four 
islands are connected by submarine cables, and the Great 
Northern Telegraph Company’s hnes form a medium of 
communication between Nagasaki and the Western world, 
The Japanese engineer their own service, educate their 
operators and travelling linemen, manufacture their own 
apparatus, even of the most complex character, their own 
batteries, and the galvanized iron fittings for their poles. 
The insulators in use are of Japanese porcelain, the finest 
in quality ever produced, capable of withstanding the 
most severe tests that it 1s possible to subject them to. 
Iron poles are not used, because the pine and cedar 
flourish everywhere, and are obtainable on short notice ; 
moreover, ıt is often cheaper to replace them, if decay 
sets in, than to invest in iron, which is costly at the 
outset, and heavy to transport inland. The rates for 
telegrams are sufficiently low to bring the convenience 
within the reach of all classes, Messages are transmitted 
in either Japanese or foreign languages with equal facility. 
Finally, the finances of the department are administered 
in such a way as to show a substantial balance at the end 
of the fiscal year. 

When may we look for this in China? 

With the advantages the pioneers of the service there 
possess we trust we shall not now have to wait long. But 
it will mevitably be discovered, jf the maintenance of the 
hnes be not provided for efficiently from the outset, that a 
mighty engine of Western civilization is being hampered 
and thwarted in its progress, and that among the mercantile 
classes, who ought to be its principal supporters, there will 
spring up a feeling of distrust which years of success 
will not entirely counterbalance. There 1s no reason why 
China should not manufacture for herself almost every- 
thing she requires in the way of apparatus and maternal, 
as Japan is now doing; for men of more deft and skilful 
touch, combined with high intelligence, than the Chinese 
do not exist. But all their perfection of workmanship will 
avail the State little if it be not supported by strict 
perseverance in those duties which appertain to efficient 
maintenance. Long lines hastily set up across country, 
with stations few and far between, and without competent 
workmen to look after them, under substantial control, 
will soon cease to convey an electrical current. As 
suggested before, it is one thing to build a line, but quite 
another matter to preserve it in working order, and it is 
to be hoped the example of the Japanese will not be lost 
upon their near neighbours, . M. 





FLORA OF THE BAHAMAS. 


AT the Manchester meeting of the British Association 
a Committee was appointed, with a grant of £100, 
for the purpose of exploring the flora of the Bahamas- 
The vegetation of this group has long been known to 
present some very peculiar features, but it 1s poorly re- 
presented in European herbaria. The Committee were 
fortunate in securing the assistance of Baron Eggers (some- 
time Commandant at the Danish colony of St. Thomas), 
who had lately returned from an important botanical 
loration in St. Domingo. 
aron Eggers started at the end of last re and the 
following letter gives an interesting account of the progress 
which he had made up to the time of writing. 
i W. T. THISELTON DYER. 
Royal Gardens, Kew, February 25, 


“ Fortune Island, Bahamas, February 6, 1888. 

“I finally succeeded in reaching here, and as this part 
of the Bahama Archipelago most likely is less known still 
than the islands nearer Nassau, I propose to explore this 
group (Fortune, Crooked, and Acklins Islands), which 
are not far from the centre of the whole, and which, 
especially the two latter, are of a good size and fairly 
wooded. From the day of my arrival I have been ex- 
ploring this island, which is of a longitudinal form, 9 
miles long by 1 to 2 miles broad, highest elevation 110 
feet, entirely covered with a low forest or scrub about to 
to 16 feet high. The largest trees do not exceed 25 feet, 
and that height is rare. 

“Partly on account of the season of the year, partly 
from the protracted dry weather, some of the shrubs 
and trees have neither flower nor fruit, whilst at the 
same time the herbaceous vegetation 1s almost absent. 
Yet I have succeeded in finding a good number of 
most interesting plants in flower or seed, and have 
made, besides, collections of woods and seeds. Cycads 
I have seen none of here in this island. Gwuatacum 
sanctum seems to be common here. Some very curious 
composite shrubs I have met with. On the shore 
Ambrosia crithmifolia seems very common, as also 
Passiflora pectinata, 

“Of palms are found Sabal umébraculifera, and an- 
other, probably Saéa/ Palmetto, called palmetto here by 
the inhabitants, which is common and used for making 
hats. A shrubby Phy//anthus is very common, as also 
a very small-leaved Zrythrozylon. Croton Ujatlinarsontt 
is frequent. Several species of Cassa are found, as also 
some acacias, One Psychotria, a Phoradendron, grow- 
ing on Byrsonima lucida, Swietenia Mahagoni, two 
species of Coccoloba, a large-leaved Euphorbia, a Cordia, 
and a number of other shrubs and small trees. Of 
Epiphytes I have seen two Tillandsias and an Æpiden- 
drum, which latter grows among rocks. No mosses, but 
some lichens. 

“Among common trees is to be noted chiefly Hippo- 
mane JAdancinella, as also Conocarpus erecta in two forms, 
the glabrous and the silvery-haired ones, both growing 
indiscriminately together in small woods 

“Almost the whole surface of the island is covered 
with a layer of limestone, coarse, mixed with sand, about 
6 inches thick, which appears to have formed a smooth 
cover over the whole whilst under water. It is now gener- 
ally broken to pieces, but the pieces are still close together, 
and only separated by fissures, in which trees and shrubs 
grow, sending their roots down into the sandy, and some- 
times marly, soil beneath. In many places there are 
hollows, ın which a light red soul has been accumulated, 
and where a few attempts at cultivation are made. 

“ As a rule, the only cultivation here 1s on the sandbank 
that forms the western shore, and on which also the little 
town is situated. Here is raised some Guinea corn 
(Sorghum) and sweet potatoes, as well as cocoa-nut trees, 
KG seem to thrive remarkably well. This whole north- 
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western shore, for at least 6 or 7 miles, might be one 
vast forest of cocoa-nut trees, ‘The small plantations 
of fifty or sixty near the dwellings present a very healthy 
appearance, and are in full bearing. 

‘Otherwise the population of the place, amounting to 
about 500 I should suppose, support themselves by trading, 
sailing, collecting sponges, and going abroad as labourers 
for steamers in the West Indian trade. Some salt is! 
made from an extensive salt-pond that stretches for 4 
to 5 miles just inside the north-western shore. Another 
smaller pond is found on the south-eastern shore. 

“The town is a decent little village, with a good 
church, school, post-office, jail, and very creditable 
dwellings. The people are very well behaved and decent 
on the whole. Among cultivated oee around dwellings 
I can mention Potnctana regia, Casuarina eguisetifolia, 
Terminalia Catappa. 

“It is very gratifying to see the spirit of neatness and 
order that pervades everything in the English islands, 
and which forms such a contrast to the squalor and utter 
wretchedness that marks much richer islands, like Hayti, | 
Porto Rico, and Cuba. As the coloured population 1s of ı 
the same race in all these places, it can only be ascribed | 
to the example set by the governing race ın this case. 

“As you may imagine, the vegetation of this, as of 
most of these islands, possesses a strong uniformity and 
sameness, as thereare noelevations of any extent to pro- 
duce variety, and partakes in fact of the character of the 
vegetation of the sea-shore. I therefore can hardly 
expect to add much to my collections in this place now, 
and therefore intend to pass to Crooked or Acklins 
Island as soon as an opportunity offers. 

“Tn a certain sense, of course, locomotion is easy 
enough from one island to another, yet you must always 
wait for an opportunity if you do not want to hire a vessel 
or a boat for your own use 

“ After I have finished this group I propose to go to 
Nassau, and from there to pass over to Andros, which, 
from what I have been able to gather, is somewhat 
different from the other islands, especially on account of 
its being full of swamps and fresh-water lakes, which ought 
to give the vegetation a somewhat different character. 
Andros, too, is heavily wooded, both with, pine forests as 
also with other trees, of which many are cut and exported 
for timber, 

“ As the season advances I also expect to finda greater | 
proportion of plants in blossom than at present, so as to | 
make my collections from these islands as complete as 
possible. Still a number of trees will most hkely be 
represented by their leaves only or al best in fruit, which 
of course cannot be avoided, unless the exploration were 
continued through the year, and this, as you may imagine, 
cannot be done for the amount at my disposal, of which 
necessarily a part has already been consumed by the 
voyage hither. 

‘From what I have collected already, I think, however, 
fam able to say that I shall get together a considerable 
herbarium, which I hope will contain no few novelties, and 
give a fair representation of the flora of this archipelago. 
I need hardly add that I make copious general notes 
on the vegetation, as well as on the natural history and 
physical conditions of the islands in general. 


“Yours very faithfully, 
“ EGGERS,” 


: 
| 
| 








NOTES. 


We understand that, in accordance with the arrangement 
made on March 24, an important deputation, consisting of Sir 
Henry Roscoe, Sir Lyon Playfair, Sır John Lubbock, and Mr. 
Howorth, met Mr. Stanhope and Lord Harris on Monday last, 
to discuss the regulations for the selection of Woolwich cadets, 





so far as they relate to natural science. We believe that the 
proposals submitted by the deputation will receive favourable 
consideration, 


Tue late Mr. Thos B. Curling, F.R.S., has bequeathed £200 
free of legacy duty to the Scientific Relief Fund of the Royal 
Society. 


A FRESI case of specimens from the borings in the Delta of 
the Nile has just been received at the Royal Society. 


Pror, HOFMANN, the chemist, celebrated his seventieth 
birthday on Monday. The Emperor Frederick sent him a patent 
of nobility, and among many other birthday gifts were portraits 
of Queen Victoria and the German Empress. From the Prince 


: Regent of Bavaria Prof. Ilofmann received a high decoration. 


Dr. Ext, Horts, the African traveller, intends to open a 
South African Exhibition in the old Exhibition building known 
as the Rotunde, in Vienna, in May 1889. The industries, ex- 
ports, and dwellings of the natives will be exhibited, as well as 
the collections made by Dr, Holub, 


A YEARLY pension of 800 roubles has been granted by the 
Russian Government to M, Potanin in recognition of his work 
as an explorer in China and Mongolia. 


Tue question as to the best means of promoting technical 
education is being earnestly discussed in Russia. A Congress, 
summoned by the Permanent Committee for Technical Educa- 
tion,is about to meet at St. Petersburg for the consideration of the 
subject. The sum of £500 has been granted by the Government 
for the expenses of the Congress. 


A RUuSSIAN zoological station has been established at Villa- 
franca, a few miles from Nice. The Bay of Villafranca is well 
known for the work that has been done there by some of the 
most prominent Continental biologists, and it certainly offers 
gieat advantages for the study of marine fauna. An old Italian 
prison, which was formerly sold to the Russian Government, and 
used as a kind of naval station for repairs of ships of the Russian 
Navy, has now been transformed into a zoological station, sup- 
ported by the Russian Naval Ministry. It has two spacious and 
well-lighted halls for microscopical work, five smaller rooms, 
and accommodation for men of science who may wish to carry 
on biological investigations. It is under the direction of Dr. 
Korotneff, - 


WE regret to learn that Captain Temple has been compelled 
to discontinue the issue of his most interesting and valuable 
periodical, Zudian Notes and Queries. Wis duties at Mandalay, 
where he is playing an important part in the work of reorganiza- 
tion in Upper Bmmah, so occupies his time that he is quite 
unable to put together periofiically the notes sent to him by many 
contributors, Hus other periodical, the Jwdian Antiguary, is 
to be maintained, and contributions to the now defunct serial 
will be diverted to it, 


A DEPUTATION from the “Australian Natives’ Association” 
waited recently on the Minister of Education of Victoria to urge 
that an Australian series of school-books should be published, 
so that fuller information on purely Australian subyects should 
be made available to the children in State schools. It was 
aigued that there was virtually no special information about 
Australian geography in the books used. The Minister was 


. asked to beat in mind that 650,000 of the total population of 


Victoria were native born, and that the vast majority were 
growing up ın ignorance of the geography of their native land, 
Australian literature, like Australian geography, was neglected 
by the Education Department. The deputation laid particular 


_ stress on the argument that the Government would stimulate 
_ the Federal sentiment by giving Austrahan subjects prominence 


in the State schools. 
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THE death is announced at Yokohama, on February 17, 
of Mr. Henry Pryer, an old resident there, who had de- 
voted much attention to the study of Japanese entomology 
and ornithology. The writer of an obituary notice in the Japan 
Weekly Matl states that, except for a short time, when engaged 
ın arranging natural history collections in the Tokio Museum, 
Mr. Pryer was occupied in business pursuits, his spare time 
being given to the study of Japanese fauna; ‘‘and it is no 
exaggeration to state that he had become the authority facile 
princeps on all questions+connected with the birds, butterflies, 
and moths, whilst at the same time he had acquired a most 
extensive knowledge and store of facts in connection with all 
the other branches of the zoology of Japan.” Mr. Pryer was 
the author of papers in various English scientific journals, and 
the Transactions of the Asiatic Society of Japan. In November 
1886 he published Pait I. of a description of the butterflies of 
Japan, under the tide ‘‘ Rhopalocera Nihonica,” and Part II. is 
said to bein the printers’ hands, and almost ready for publica- 
tion. It is to be hoped that the third and concluding part may 
be found in such a state of preparation as will insure the com- 
pletion of the work. Mr. Pryer, who was the brother of Mr. 
Pryer of the North Borneo Company’s service, like himself an 
enthusiastic student of Nature, was only thirty-nine years of age 
at the time of his death. : 


RUSSIAN zoology has sustained a heavy loss by the death 
of Prof. M. N. Bogdanof. He died at St. Petersburg on 
March 16. His first work, published in 1867, was on the life 
and the geographical distribution of the Zefrao urogallus. Four 
years later he published a most elaborate and suggestive work, 
“ The Mamma's and Birds of the Black-earth Region of the 
Volga,” m which he treated in detail the present geographical 
distribution of animals in connection with the climate and soil 
of Russia during the Post-Phocene period. In 1873 he took 
part in the expedition to Khiva, and ieturned with a rich geo- 
logical collection, now at the St. Petersburg University. The 
results of this journey weie embodied in a capital work 
on the Khiva Oasis and the Sands of Kyzyl-kum. His next 
work was on the fauna of the Ainl-Caspian basin, which he 
described in the Mémoires of the Society of Naturalists at the 
St. Petersburg University. In 1875 he began the exploration 
of the Caucasus, and published the results of his labours in a 
work, ‘The Birds of the Caucasus,” which has become the 
foundation-stone of the ornithology of the region. In 1880 
he visited a part of the coast of the Arctic Ocean, and the 
results of his journey were published in the Mémoires of the 
Society at St. Petersburg University. In 1881 he published 
another excellent work, ‘‘The Russian Magpies.” Finally, in 
1885, he began the publication of hivlife-work, ‘The Omitho- 
logy of Russia,” of which only the first part has been issued. 
Prof. M. N. Bozdanoff’s popular zoological sketches, published 
in a Russian review, were widely read. All the above-men- 
tioned worke, as also many smaller monographs, have been 
published in Russian, 


THE Russian Geogtaphical Society has lost one of its most 
active ethnographeis, V. N. Mainoff, whose works on the 
Erzya-Mordvinians—their anthropological features and customs 
—are well known. His knowledge of the Fmnish language 
gave a special value to his works on the remnants of paganism 
among the Mordvinians, and to his descriptive work on Karelia 
and the Onega region. He had already published a Finnish 
grammar in Russian, and was engaged in the compilation of a 
Finnish and Russian dictionary. The latter task was intrusted 
to him by the Senate of Finland. He had brought the dictionary 
up to the letter K. 





ANOTHER masterly contribution to the fundamental principles 
of chemistry, leading us still further into the intensely interesting 











region of the hitherto unknown, will be found in the current 
number of the Berichte, from Profs. Victor Meyer and Riecke, 
We have from time to time in these columns noticed the progress 
of the development of the now famous ‘‘position-in-space” 
theory first formulated by Van t’ Hoff, and it will perhaps be 
remembered that a short account was recently given of the re- 
markable results obtained by Prof. Meyer from the study of 
certain complex organic compounds, The main result consisted 
in the discovery of two new properties possessed by carbon 
atoms : first, that the four valencies may be deviated from their 
positions at the corners of a regular tetrahedron ; and second, 
that two carbon atoms united by single bonds may be attached 
to each other in two ways—one in which they are free to rotate, 
and another ın which rotation’ is prevented, Recognizing that 
the chemist must not tread this unbroken ground alone, but that 
he must go hand in hand with his co-worker the physicist, Profs. 
Meyer and Riecke have brought together evidence afforded by 
both physics and chemistry, and have thereupon formulated a 
theory which appears likely to be the germ of a grand 
generalization. They suppose the carbon atom to be a sphere 
surrounded by an ether shell, that the atom itself is the carer 
of the specific affinity, while the surface of the ethereal envelope 
1s the seat of the valencies, Each valency is conditioned by the 
existence of two oppositely electrified poles, situate at the ends 
of an imaginary straight line, short in comparison with the 
diameter of the envelope. Such a system of two poles is termed 
adi-pole. The four valencies of the carbon atom would thas 
consist of four such di-poles, The middle point of the line 
joining each pair of poles ıs further supposed to remain always 
in the surface of the envelope, but freely movable in that sur- 
face, and the di-pole itself would be able to rotate freely round 
this central point. Itis then supposed that the carbon atom 
possesses a greater attraction for the positive than for the nega- 
tive ends of the di-poles, so that, owing to the possibility of free 
rotation, the positive ends would turn towards the centre of the 
atom. At the same time the valencies of the same atom would 
repel each other, and take up their positions at the four corners 
of the regular tetrahedron, from which, however, they could be, 
as experiment shows they occasionally are, deflected, Thus the 
molecules of marsh gas, CHa, or any carbon compound of the 
type Cy, would naturally be symmetrical, but when the four 
valences are attached to groups of different weights their 
positions wonld probably be altered. A strikingly natmal ex- 
planation is then given of the nature of single, double, and 
triple hnking of carbon atoms, showing how the first can occur 
in the two ways previously indicated. It isa matter for sincere 
congratulation to those who have been labouring so long in 
building up the now immense fabric of organic chemistry, that 
it is by reason of the large accumulation of data concerning the 
carbon compounds that these important principles have been 
arrived at; and it is to be hoped that before long the data may 
be sufficient to permit of like investigations of the atoms of other 
elements. ` 


So many interesting reports relative to waterspouts, sighted 
during January and February in the western portion of the 
North Atlantic, have been received by the Hydrographer of the 
United States Navy, that he has plotted them in a supplement 
to the Pilot Chart of the North Atlantic Ocean fo. March, 
together with the tracks of storms coincident with some of them, 
The positions of the spouts are given for fourteen days between 
January 12 and February 29. To specify a few cases :—On 
January 12 four spouts were seen in lat. 36° 41’ N., and long. 
72° 27’ W., and on the roth several were seen a little farther to 
the eastward, And again, on January 22, several large spouts 
were seen in lat. 31° 47’ N., long 74° 33’ W. The most inter- 
esting of all are those seen on January 26-28, for the reason 
that they were clearly associated with a low barometer area. 
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which moved across the great lakes on the 25th. One of these, 
seen on January 28, in lat. 39° 30’ N., long. 57° 20’ W., is esti- 
mated to have been a mile in diameter. On February 11 the 
ship Reindeer was completely dismasted by a spout in lat. 
32° 4' N., long. 76° 6’ W. The weather was clear at the time, 
and the whole affair was over in a few minutes, Generally 
speaking, the rotation was, as in the case of tornadoes, in the 
opposite direction to that of the hands of a watch, but, in some 
cases, in the same direction. It is suggested that if instan- 
taneous photographs were taken of some of these remarkable 
phenomena they would be of great value to the science of 
meteorology. 


AT the meeting of the French Meteorological Society, on 
March 6, M. Renou stated that the observations at Pare St. 
Maur showed that the month of February last was colder than 
it had been since 1855. The temperature of 5° F., observed 
on February 2, was the lowest on record in that month. On 
March r the minimum, 16°'2, was the lowest recorded in March 
since 1847. The Society is encouraging the registration of 
regular observations at the seminary at Port-au-Prince (Hayti). 
The thermometers, which are now better exposed, show that the 
temperatures are lower than formerly reported. Very few 
observations from this district have been published, so that a 
regular bulletin such as is hinted at by M. Renou would be very 
welcome. M. Heuvel read a communication on the “ Tides of 
the Sun’s Photosphere,” due to planetary action. In classifying the 
planets according to their influence on the photosphere, he 
places Mercury first and Jupiter second, and he argues that at 
certain positions Mercury causes storms in the photosphere, giving 
rise to abnormal variations of temperature in our atmosphere, 
according to the relative position of the earth. 


Tue German Meteorological Office has published the results 
of its meteorological observations for the year 1886 (Berlin, 1888, 
lvi. +223 pp.). The stations of the second and third orders now 
number 256, several new ones having been recently established. 
A regular system of thunderstorm observations hag been com- 
menced, and much attention is paid to rainfall; it is proposed 
eventually to increase these stations to 2000. In addition to the 
usual data, the maximum falls in twenty-four hours are given for 
all stations. The system includes several mountain stations, the 
highest being the Schneekoppe (nearly 5250 feet). The difficulties 
experienced in mountain meteorology may be judged of from the 
fact that in the winter the anemometer on the Schneekoppe has 
to be abandoned, owing to the accumulation of snow, and in the 
summer the earth thermometer has to be removed, owing to 
repeated interference by tourists. The history and outfit of the 
stations are given in many instances, and will be continued in 
subsequent reports. 


THE Bureau of Ethnology, Smithsonian Institution, lately 
issued a full and useful bibliography of the Eskimo language, 
by Mr. J. Constantine Pilling. Now it has published an 
equally good bibliography of the Siouan languages, by the same 
scholar, The material for both of these catalogues has been 
gathered during personal visits to the more prominent public 
and private libraries of the United States, Canada, and France, 
and by correspondence with missionaries, Indian agents, 
publishers, and printers of Indian books, and owners of 
Americana, 


AN interesting paper on the use of gold and other metals 
among the ancient inhabitants of Chiriqui, Isthmus of Darien, 
by Mr. William H. Holmes, has just been issued by the Bureau 
of Ethnology, Smithsonian Institution. The objects described 
by Mr. Holmes were obtained from ancient graves, of which no 
record or trustworthy tradition is preserved. They are all 
ornaments, no coin, weapon, tool, or utensil having come to 
Mr. Holmes’s notice. The great majority of the objects were 


formed by casting in moulds. The work exhibits close analogies 
with that of the mainland of South America, but these analogies 
are found in material, treatment, and scope of employment rather 
than in the subject-matter of the conceptions. The sum of the 
art achievements of these peoples seems to Mr. Holmes to 
indicate a lower degree of culture than that attained by the 
Mexicans and the Peruvians, the ceramic art alone “‘ challenging 
the world in respect to refinement of form and simplicity and 
delicacy of treatment.” 


Tue Report, for the year 1886-87, of the Colonial Museum 
and Laboratory of New Zealand has been issued. It is the 
twenty-second annual report of these institutions. The attend- 
ance of visitors at the Museum was very large, being consider- 
ably above the average of former yeara, especially on Sunday 
afternoons, when the very limited passage-room often caused 
inconvenient crowding, The total number of additions to the 
collections during the year was 10,708. Among these additions 
were eleven photographs of the wonderful stone carvings and 
inscriptions found on Easter Island. In the Colonial Laborn- 
tory 345 analyses were performed during the year. These are 
classified as follows: coals and oils, 22; rocks and minerals, 
1173 metals and ores, 43 ; examinations for gold and silver, 81 ; 
waters, 36; miscellaneous, 46. In the report all the results of 
these analyses which have a general or special interest are 
rendered in full. 


A SERIES of papers, entitled ‘‘ Studies in Biology for New 
Zealand Students,” is being issued by the Colonial Museum and 
Geological Survey Department of New Zealand. We have 
received the third paper of the series. It is by Mr. Alexander 
Purdie, Science Master at the Wellington Training College, 
who has chosen as his subject the anatomy of the common 
mussels (Mytilus latus, edulis, and magellanicus) Mr. Purdie 
points out that, as a subject for study, the mussel has the ad- 
vantages of being readily procurable at most points of the New 
Zealand coast, and also of not being so small as to embarrass the 
tyro m the art of dissection. 


We have received the Report of the Marlborough College 
Natural History Society for the year ending Christmas 1887. 
During the year the numbers of the Society largely increased ; 
its meetings were well supported ; and the work of the Sections 
was in most cases considerable. Among the contents of the 
volume are interesting papers on Aristotle on birds, by Mr. W. 
Warde Fowler ; the migration of birds, by Mr. A. H. Mac- 
pherson; and spiders and their allies, by the Rev. O. Pickard- 
Cambridge, F.R.S. 


Tue second number of the’ Internationales Archiv fur 
Ethnographie contains the first mstalment of a paper, in Ger- 
man, by J. Buttikofer, on “the natives of Liberia. ‘This contri- 
bution is accompanied by two finely coloured plates representing 
implements and weapons. Dr, B, Langkavel has an interesting 
article on the uses to which horses are put by races at an early 
stage of development, 


A LITTLE controversy is going on in the Jnternationales 
Archiv about the northern limit of the regions within which the 
boomerang 1s used in Australia. Prof. Gerland, of Strasburg, 
in his map of the races of Oceania, has drawn the line about 
15° 30 S. lat. In the first number of the Archiv, Prof. Ratzel 
expressed his belief that the line ought not to be drawn so far 
north, and that it really extends only to about 18° 30’. In the 
second number, Prof. Gerland maintains his position, pointing 
out that Leichardt found the boomerang near the Macarthur 
River, while Edward Palmer, one of the highest authorities on 
all subjects relating to the North Australians, found it to the 
north of Mitchell River. The tribes of these northern districts 
have independent names for the weapon, which they use more 
frequently in the chase than in war. 
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A BOOK entitled ‘‘Mcaurs et Monuments des Peuples pré- 
historiques,” by M. de Nadaillac, is about to be published in 
Paris, The text will be fully illustrated. 


THE Selborne Magasine will in future be published by Mr, 
Elliot Stock. 


THE new number of Mind opens with an article on the con- 
ditions of a true philosophy, by Mr. S. H Hodgson. There are 
also articles on the nature and functions of a complete symbolic 
language, by Mr. S. Bryant; on Dr. Martineau and the theory 
of vocation, by the Rev.°H. Rashdale; and on the unity of 
consciousness, by Mr. A. F. Shand. 


WE have received a little pamphlet by Dr. G. Y. Cadogan- 
Masterman, Medical Officer of Health, Stourport, entitled 
“Dermepenthesis: Animal Skin-Grafting,”’ ın which the author 
gives several interesting cases of successful grafting of the skin 
of rabbits on wounds on the human body. 


AN International Exhibition of farmyaid poultry, rabbits, 
game raised for reserved shooting, machinery and engines for 
bird-culture, hunting-dogs, and sporting apparatus allowed by 
law, will be held ın Rome, at the Botanical Garden, from 
April 25 to May 10. The Exhibition is bemg organized by a 
Committee of the Agricultural Society of Rome. 


ACCORDING to the Naturforscher, Herr von dem Borne- 
Berneuchen has succeeded in breeding, in his piscicultural esta- 
blishment, specimens of the fish known in America as the black 
boss. 


THE additions to the Zoological Society’s Gardens during the 
past week include two Striped Hyænas (Hyena striata) from 
Algeria, presented by Capt. E. B. Pusey, R.N.; an Ortolan 
Bunting (Emberiza hortulana), British, presented by Mr. W. H. 
St. Quintin; a Moonsh Gecko (Tarentola mauritanica) from 
Cannes, South France, presented by Mr. J. C. Warbury ; two 
Poiret’s Newts (Moige pvirett) from Algeia, presented by Mr. 
G. A. Boulenger ; a Greater Sulphur-crested Cockatoo (Cacatua 
galerita) from Australia, deposited ; a Central American Agouti 
(Dasyprocta isthmica) from Central America, purchased. 





OUR ASTRONOMICAL COLUMN. 


Tue Paris CATALOGUE -The first two volumes of the great 
work undertaken by Leverrier a third of a century ago,—the 
re-obsei vation of the stars of Lalande’s catalogue,—-have recently 
been published. The first volume contains the first instalment of 
the catalogue, viz. stars from oh, to 6b. of R.A. observed during 
the years 1837 to 1881, whilst the second grves the separate 
observations. That this great underteking has advanced so far 
towards completion is chiefly owing to the energy which has 
characterized the Paris Observatory under the duectoiship of 
Admural Mouchez, and to the strength it has denved from the 
School of Practical Astronomy which was for several years con- 
nected with ıt. When Admiral Mouchez succeeded to the 
direction in 1878, barely one-third of the nec observations 
had been secured, and the annual number of observations 
obtained. was only about 6000 or 7o00, a total which, however 
considerable in itself, was very inadequate in view of the 300,000 
required to complete the original programme of a minimum of 
three observations in each element for the 47,390 stars of 
Lalande’s catalogue. The gift by M. Bischoffsheim of the fine 
Eichens meridian-circle, and the assistance fuinished by the 
pupils of the astronomical school have, however, raised the 
yearly average to 25,000 or 28,000 observations, and 1endered it 
possible to commence the publication of results. As the observa- 
tions include not only those made since Leverrier became Director, 
but also some 20,000 or 30,000 made between 1837 and 1854, 
under Arago’s superintendence, but left unreduced by him, they 
have been divided into three periods, viz. 1837-53, 1854-67, and 
1868-81, and severally reduced to the mean epochs 1845, 1860, 
or 1875, Observations subsequent to 1881, about one-fourth of 








the entire number, will be published separately, and a separate 
Supplementary catalogue will also be formed of those stars which 
it has been found necessary to re-observe owing to the dispropor- 
tion between the number of observations secured in the two 
elements, due to the R.A,’s in so many cases having been ob- 
served with the transit instrument, whilst the declinations were 
taken with the mural circle, the transit circles having been 
erected only in 1863 and 1877 respectively. The present 
section of the catalogue contains 7245 stars, and represents 
about 80,000 observations in both elements. It gives for 
each of the three pertods the number of observations, the mean 
date, the R.A. and N.P.D, reduced to the mean epoch, and a 
comparison with Lalande. ‘The precessions for 1875 are also 
added, The introduction, by M. Gaillot, who has superintended 
the reduction, contains a discussion of the probable errors of the 
observations, and is followed by a comparison of the present 
catalogue with Auwers’ Bradley, and an important investigation 
by M. Bossert of the proper motions of a large number of stars, 
followed by a table of errors in Lalande’s catalogue, which the 
present and other catalogues have brought to light, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 APRIL 15-21. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

is here employed.) 

p At Greenwich on April 15 

Sun rises, 5h. 5m. ; souths, rth. som. 53°63.; sets, 18h. 55m. : 
ight asc. on meridian, th. 36'2m.; decl 10° 1’ N, 
Sidereal Time at Sunset, 8h. 32m. 

Moon (at First Quarter April 19, 12h.) rises, 7h. 23m. ; 
souths, 15h. gm.; sets, 23h. 4m, : right asc. on meridian, 
4h. 460m, ; decl. 18° 18’ N. 


Right asc, and declination 
Planet, Rises. Souths Sets. on meridian. 
h m h m h m. h m. A 

Mercury.. 4 41 10 38 ... 16 35... 0 13°8 1 ars. 
Venus... 4 34... 10 36... 16 38... 0 12°6 o 20S. 
Mars ...... 18 6... 23 39... 5 I2*. 13 16°9 5 555. 
Jupiter. .. 22 26"... 240... Ó 54 ... 16 15°L 20 1458. 
Saturn... 10 33 -.. 18 34... 229"... 8 5 zo 46 N. 
Uranus... 17 40 .. 23 IJ e 4 54"... I2 §5°3 ne Io S. 
Neptune. 6 28 ... I4 IO ... 2152... 3 466... I8 15N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 


Occultations of Stars by the Moon (visible at Greenwich). 


Co nding 
i Di R per 
April. Star. Mag. isap. cap e pod 
b, m. h. m. sé 
16... x? Orionis ww. 6 ... 21 27 n. 22 26 139 300 
19... 0 Cancri o a G a I9 34 o 2045 70 308 
April b RIETI : 
19 «. 13 Saturn in conjunction with and 1° 5’ north 
of the Moon. 
Variable Stars. 
Star RA. Decl. 
h m e, h m 
U Cephei . O 524...81 16N. ... Apr. 17, 3 41 m 
Algol ee o we 3 09e GO BIND. y 18, 21 4 m 
R Canis Majoris .. 7 14°5... 16 125. 1 20, 22 l4 m 
3 Labree vee eee 145570... 8 4S... 5) 17, 22 30 m 
U Corone ... 15 136.. 32 3N. . 4, 17, 331% 
U Ophiuchi... 17 109... I 20N 1, 16, 34m 
and at intervals of 20 8 
X Sagittarii... ... 17 40'5 à 27 47 S. .. Apr. 15, 4 of 
Z Sagittarii... ... IS 14°8...18 555... 5, I5 0 Om 
B Lyre... 18 46°0...33 If Nu. 4, 18, 22 O m 
R Lyre 18 51°9...43 48N. 5, 17 M 
S Vulpeculæ 19 438.. 27 IN... 3, 20, M 
R Sagitte ... . 20 9'0... 10 23N. . n 18, m 
T Cephei .. .. 21 8&1.. 68 2N... ,, 16, M 
3 Cephei ` 22 25°0...57 51N. a. 5, 19, 3 Of 
R Aquarnu ... 23 38'0...15 545.. p» 14; M 


M signifies maximum ; # minimum ; a secondary minimum, 
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Meteor- Showers. 
R.A. Decl. 
Near 8 Serpentis 232 17N. Very swift. 
255 37 N. Apnl 12-25 Ve 
From Hercules...4 2 33 N. Lyrids, April 18-20 mad 
272 20N. April 18-24 : 
From Vulpecula 300 24 N., April 19-20. Swift. 





GEOGRAPHICAL NOTES. 


THE Russian Geographical Society elaborated at its last meet- 
ing the following programme of work for the next summer. 
M. Kuznetsoff will continue his geo-botanical work on the 
» noithern slope of Caucasus, and M. Rossikoff will continue his 

survey of the Caucasian glamers on the little-known southern 

slope of West Caucasus. M, Listoff will also resume his explora- 

tion of the caves containing layers of ice in Crimea. Pendulum 

measurements will be done by Prof. Sokoloff in Poland and 

West Russia ; and an Expedition*of thiee persons will be sent 
- out for the exploration of the Kola peninsula, 


Tar following details of the Brazilian Expedition, headed by 
Dr. von Steinen, have been received from Dr. Ehrenreich, one 
of the members of the Expedition. Their object was to investi- 
gate the Kuluene River, a tributary of the Xingu. Dr. Ehrenreich 
gives the following as the chief resulis of the Expedition: (1) 
the discovery of great Caribbean races in the centre of South 
America, named respectively the Bakairi and the Nahugua’; 
(2) the discovery of the Kanayura and Anite tribes, who still 
speak the ancient Tupi language, and use remarkable weapons, 
amongst which is the very peculiar arrow fling. Surveys of the 
Kuluene were made and many ethnographical specimens have 
been collected, forming a complete picture of the original culture 
of these- Indians, who, even to-day, do not know the use of metal, 
but are still in the period of implements made of flint, bone, and 
fish teeth. 





OUR ELECTRICAL COLUMN, 


J. T. BorromMixy showed that the temperature of a wire 
conveying electric currents varied with the air-pressures sur- 
rounding it, and that a wire which remained dull at ordinary 
‘atmospheric pressure incandesced when a moderate vacunm was 
obtained. M. Cailletet has been working in the opposite direc- 
tion, He has shown that a current which would fuse a wire 
under ordinary pressure will scarcely raise it to edness when the 
pressure is sufficiently great, These experiments show how 
essential free convection as well as radiation is to the incand- 
escence of filaments in glow-lamps, as well as to the heating of 
conductors. 


LEcHER (Kep: der Physik, xxiii, p. 795) has experimented on 
the much-vexed question of the counter-electromotive force of 
arc lamps, and he finds that its existence is not proved, that the 
observed difference of potential which 1s expressed by the formula 
a + òl varies with temperature, and that it is probably due to 
discontinuity in the current. 


CONSIDERABLE attention has lately been devoted to the 
potential difference between the various constituents of a voltaic 
cell by direct measurement, an operation facilitated by Helm- 
holtz’s capital observation that this difference between an elec- 
trode of mercury flowing in drops through a capillary tube and 
an electrolyte is nolking. he mercury thus acquires the 

otential of the electrolyte, and can be measured. Moser 
tBesblatter, xi. p. 788) has thus measured the Daniell and 
Clark cells, and Muiesler has been following it up. Thus in 
the Daniell cell-~ 

Zn | 2nSOy = + 1°06 volt 
ZnSO, | CuSO, = + ‘22 ,, 


CuSO, | Cu =~ 22 ,, 
Total PD 1°06 4, 


In the Grove cell 
Zn | H,SO, = + 1°06 volt 
H,SOQ,| HNO, = + °36 ,, 
HNO, | Pt = + 120 4, 


Total PD 1°62 4, 








He makes the PD— 


C | HNO, = + °38 volt 
Cc i H,CrO,= + °62 ,, 
HSO; | H,CrO,= + ‘S$ o 
PbO, | HSO: = + I3 ys a 
HSO | Pb =+ 9» 


all the measurements, except that of the Grove cell, according 
fairly well with known and accepted measurements. 


HERTZ, WIEDEMANN, AND EBERT have been e: imenting 
on the influence of rays of high refrangibility on electrical dis- 
charges, and M, Hallwachs has been'verifying their results.. He 
finds that a well-insulated disk of zinc charged with electricity 
rapidly loses its charge when the rays of an arc lamp fall upon 
it, It is more rapid with negative than with positive charges. 


PENDULUM SEISMOMETERS. 


ENDULUM SEISMOMETERS aie among the oldest forms 
of instruments employed to record earthquake motion upon 
a stationary plate. In 1841 crude forms of such seismometers 
were used to record shocks at Comrie in Scotland. The ob- 
jections to the older forms of these instraments are that they are 
not provided with any arrangement to magnify the motion of the 
eof the writing indices are not sufficiently frictionless, and the 
value of the records are destroyed because the pendulums almost 
invariably swing (see “ Experiments in Observational Seismo- 
logy,” by J. Milne, Trans, Seis Soc., vol. ii. p- 12). The 
first pendulum seismometer with which I am acquainted which 
has a multiplying mdex is the one described, constructed, and 
successfully employed by Dr. 'G. Wagener (see Trans. Seis. 
Soc., vol. i. p. 55). From Dr, Wagener’s account of this in- 
strument it was the inventor’s intention to counteract any 
tendency of the pendulum bob to swing by the inertia of the 
multiplying index, and from his experience with the instrument, 
owing to frictional resistance or otheiwise, it seems that even 
if the pendulum was set in motion it quickly came to rest, ` 
The multiplying arrangement, or “(indicating pendulum,” in 
Wagener’s instrument was a lever, which we will calla ó c, 25 
inches m length (Fig 1); the upper end of this at a geared 


© 


(a 


FIG n 


in the base of the main pendulum bob w by a ball-and-socket 
joint, One inch below, at 4, a second ball-and-socket joint con- 
nected the lever with the earth. Now if a remammed at rest, and 
6, being connected with the earth, moved backwards and for- 
wards, a multiphed 1epresentation of this movement was pro- 
duced ate, 24 inches lower down. The question which arises is 
whether w tends to remain at rest, and what effect the jointed 
system a è c exerts upon it. 

Imagine that an impulse is received towards the right, so tbat 
the point of suspension of W at o, and the point 4, move to the 
right. The tendency of w is therefore to move to the right. If 
the centre of oscillation of a 6 ¢ relatively to 4 as a centre of per- 
cussion is želo 6, then a will move to the right and assist W in 
its swing ; if, however, the centre of oscillation is above 6 then 
w will be retarded in its motion. In Dr. Wagener’s instruments 
the centre of oscillation was below 4, and hence the index re- 
tarded w by its inertia and friction only. Still, the instrument was 
the first one where there was an attempt to use an ‘‘ indicating 
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pendulum,” first as a multiplying index, and secondly as a means 
to check the motion of a large pendulum. In pendulum seismo- 
graphs, which I have largely used in Japan (see Trans. Seis. Soc., 
vol. 1v. p. 91), a 6 was loaded with a brass ball, and thus the centre 
of oscillation raised above 4. The moment that « ò exerted on 
w was not, however, sufficient to prevent wW from swinging, and 
its movements were retarded and rendered ‘‘ dead Be t” b 
frictional resistance directly applied to the suface of W, which 
was a disk of lead suspended horuontally. Daring the last two 
years I have had several seismographs constructed in which a 4 
was long; and, as near to æ as possible, a weight sufficiently 
large to render Ww feebly stable was placed. This important 
suggestion of loading a 4 originated with Mr. T. Gray. Later, 
Mr. Gray drew attention to the necessity of rendering an ordinary 
pendulum, for small displacements, absolutely astatic, and he 
suggested varous means by which this might be accomplished 
(Trans. Seis. Soc., vol. ii. p. 145). 

In the same publication, vol. v. p. 89, Prof. Ewing, attack- 
ing the same problem, described a duplex pendulum, a modified 
form of which he described in vol. ae 19. Invol, viii, p. 83, 
Pref. Sekiya described an improved form of Prof. Ewing's in- 
strument (see also NATURE, vol, xxxiv. p. 343). In the duplex 
pendulum seismograph an ordinary pendulum is rendered astatic 
for small displacements by placing an inverted pendulum beneath 
it, and so umting the bobs of the two pendulums that any hori- 
zontal motion 1s common to both, and the jointed system so 
proportioned that neutial or feebly stable equilibrium is obtained. 
Although these instruments are, for seismometrical work, theoretic- 
ally good, in practice such of them as T have had, which are 
the best to be obtained ın this country, present many serious ob- 
jections. Among these objections I may mention the following : 
(1) the difficulty of adjustment; (2) the difficulty of inserting 
and removing smoked glass plates ; (3) the fact that the pointer 
being cranked at its apper end it does not give so satisfactory a 
record in directions at right angles to the plane of the crank as is 
desired ; (4) their mncapability of recording an earthquake of 
greater amplitude than 5 mm, 

By introducing arrangements for adjustment, alteration in 
the form of the recording index, &c., these instiuments ought 
be improved. Possibly in the instrument recommended by 
Prof. Ewing for use in Observatories (see NATURE, vol, xxuyv. 

: 343), aithouah it appears to be practically similar to those 
P have in Tokio, the abiesiions may not be so serious, 

The instrument of this class which I have in all respects found 

the most satisfactory 1s, in its essential features, shown in Fig. 2, 





Fig. 2. 


in which w represents a lead ring about 7 inches in diameter, with 
a small tube, a, fixed ina plate at its centre. W 1s supported by 
three strings or wires, s, ‘The indicating pointer 18 w a 4 c, pro- 
longed downwards, at the lower end there betng a needle as a 
writing-point siding ina small tube. wa å isa light steel rod with 
a ball forming a universal joint on the tube at a, and a point, 4, 
pivoting in the fixed steel bai B. The stability of the system is 
readily altered by raising or lowering the small weight w. For 


a 
small displacements neutrality is obtained when caf where 


L 
p = ab, L the length of the main pendulum, and / the length of 
the inverted pendulum. 
The whole is carried on a tripod about 2 feet 3 inches high, 
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stiffened in the centre by a small transverse table which carries 
the bar B. Wis so suspended that it can be readily shifted 
laterally or vertically. Below there is a small shaft which canes 
the smoked plate, By means of a wedge this can be raised or 
lowered, and the plate brought to any degree of contact with the 
sliding pomter. ‘This portion of the apparatus is so simple that 
a record-receiving surface is instantly adjusted or removed by 
the movement of a handle connected with the wedge, The in- 
strument is an outcome of instruments which have preceded it, 
and it may be regarded as a modification of an old type where 
a bc has been prolonged upwards and the balance load placed 
above a instead of being between a and 4. Its chief recom- 
mendations aie: (1) its smallness; (2) the simplicity and few- 
ness of its parts ; (3) the ease with which it may be used ; (4) its 
lage range of motion ; (5) the accuracy of its diagiams. The 
test for accuracy has been made by placing the instrament upon 
a specially designed shaking table, the absolute movements of 
which are recorded by a multiplying lever. 

Companng the diagrams given by the machine with those 
given by the table, it is found t that for all small displacements, 
whether in right lines or complicated curves, the diagrams, 
20 or 30 mm. in length, are practically identical. For diagrams 
50 mm. in their greatest dimensions, composed of a complication 
of curvesif anything greater in complexity than those yielded by 
ordinary earthquakes, some differences occur, the extent of which 
may be judged of by the accompanying diagram, Fig. 3. Figs. 4 





Fig. 3 


and 5 are examples of the diagrams obtained for small displace- 
meni». These diagrams are fair specimens, but have not been 
selected as particularly good examples, The multiplication of 
the table diagram, marked T, is 6°3, whule that of the seismograph, 
marked s, is slightly over 6. 

Diagrams of the old type of sersmograph with the weight 
on a é have also compared favourably with the table motion. I 
regret, however, to say that the diagrams given by one of Prof. 


~ 
8. 


ao 


T 
T 
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Ewing’s duplex pendulums, with the exception of their amplitude, 
in no way resembled the table motion. is instrument was ad- 
justed to have extremely feeble stability. With a second of 
Prof, Ewing's instruments, which was adjusted by Prof. Sekiya’s 
assistant, who understood the machine, the distortion (was not 
so great, but the Gan aie were complicated by the swinging of 
the pendulum after the shaking had ceased. The pendulum in 
this mstance had a period of about two seconds, which was 
much too short. JoHN MILNE. 
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THE CULTIVATION OF OYSTERS, 


A REPORT from the British Consul at Baltimore on the 
oyster- fisheries of Maryland, which has just been laid before 
Parliament, contains much interesting information respecting the 
cultivation of oysters, The method of farming most successful 
in America consists in depositing clean oyster-shells upon the 
bottom, just before the spawning-season, to which the young 
attach themselves, and then placing among the shells a few 
mature oysters to furmsh eggs and young. As soon as the 
young oysters caught in this manner are large enough to handle, 
they are distnbuted over the bottom. Another system is by 
artificial propagation, properly so called-—that is, by producing 
the seed-oyster itself, or procuring it by methods less simple than 
the shell-sowing process. This method is due to a discovery by Dr. 
W. K. Brooks that the Ostrea virginiana, or American oyster, is 
not, like the Ostrea edulis, or oyster of Northern Europe, herm- 
aphrodite, but is exclusively male or exclusively female. The eggs 
of the European oyster are fertilized within the valves of the 
parent, while in the case of the American oyster, fertilization 
takes place in the broad and open waters. By experiment Dr. 
Brooks discovered how artificial fertilization could be procured, 
and the next great step of finding a simple and practical method 
of rearing the young oysters which have been hatched artificially 
was the work of M. Bouchon Brandsl¢, the French naturalist, 
who experimented with Portuguese oysters, which, like the 
American variety, are of distinct sexes, He succeeded in r 
many seed-oysters fit for planting. Another highly important 
industry which is springing up in the United States, and which 
also owes its existence to a careful study of the habits of the 
bivalve, is that of ‘‘muzzling” oysters, by which they can be 
sent long distances in their shells with perfect safety. Until 
recently, the general practice was to pack the raw oysters in ice, 
but a sudden rise of temperature is liable to render a whole 
week’s supply useless. Oysters feed twice a day ; and always at 
the still moment preceding the turn of the tide, and at no other 
time, except when feeding, do they open their shells. When 
taken out of their natural element, they attempt to feed at 
regular intervals, and so soon as the shells open, the liquor they 
contain is all lost, the air takes its place, and the oyster is 
covered with a thick coating of slime, which is the first stage of 
decomposition. As long as the shells are closed, the oyster is 
fit to eat; it feeds on the liquor in the shell, and will thus keep 
in good condition for a considerable time. To secure the keep- 
ing of the shells closed, 2 method has been invented of tying 
them with stout wire, which can be done with great rapidity, 
and now arrangements are being made for despatching American 
oysters in their natural condition all over the civilized world. 





SCIENTIFIC SERIALS. 


The Quarterly Journal of Microscopical Science, February, 
1888, contains :—-On the Photospheria of Nyctiphanes norvegica, 
G. QO. Sars, by Rupert Vallentin and J. T. Ginninehan 
(Plate 23). The authors give an account of their exammation 
of the luminous organs of this little crustacean ; it is a distinctly 
northern form, being absent from the Mediterranean and the 
warmer parts of the Atlantic. It 1s abundant on the west coast 
of Norway ; the adults seem to live on'the bottom and never 
swim far from the ground, while the young, up to half or 
three-quarters the size of the adult, occur abundantly at the very 
surface, and at all intermediate depths. Mr. Murray found 
swarms in the Faroe Channel, and it seems common in the 
the Clyde sea-area; the authors took ıt in abundance off 
Brodick Bay. The histological details of the luminous organs 
are ae in detail, and agree for the most part with those of 
G. C. Sars.—On the early stages of the development of a South 
American species of Peripatus, by W. L, Sclater (Plate 24). 
These details are worked out from a species found by Mr. 
Sclater in Demerara, and called by him P. imthurnt ; the early 
saga present great differences when compared with those de- 
scribed by M. Sedgwick in P. cafensis.—On the anatomy of 
Allurus tetraedrus, (Eisen), by Frank E. Beddard (Plate 25). 
The specimen described came from Teneriffe ; there are several 
structural differences between this genus and Allolobophora. -~ 
On the development of the Cape species of Peripatus ; Part iv. 
the changes from the G stage to birth, by Adam Sedgwick, 
F.R.S. (Plates 26-29).—On the occurrence of numerous Neph- 
ndia in the same segment of ceitain earthworms, and on the 








relationship between the excretory system in the Annelida and in 
the Platyhelminths, by Frank E. Beddard (Plates 30 and 31) — 
On the anatomy of the Madreporia, iv., by Dr. G. Herbert 
Fowler (Plates 32 and 33). The author gives the result of his in- 
vestigations of the species of seven more genera of the Madre- 
pores, which, among other important results, seem to establish a 
relationship between the external body-wall and the corallum, 
which depending on the presence or absence of cæœnenchyma 
may yield a distinctive morphological character, In all those 
genera in which a coenenchyma is found, whether they belong to 
the Perforata or Imperforata, the body-wall rests on the httle 
spikes or echinulations which stud th¢ surface of the corallum, 
A new species of Seriatopora is described as S. tensecornis ; it 
was found by Dr. S. J. Hickson at the Celebes ; it comes near 
S. caliendrum, 


Transactions and Proceedings of the New Zealand Institute 
for 1886, vol. xix. (Wellington, May 1887).—-The principal 
contents of this volume, edited as usual by Sir James Hector, 
are as follow :—~Zoology : E, Meyrick, monograph of New Zea- 
land Noctuina, describes six ee ecies, —W, M. Maskell, 
onthe ‘‘ honeydew” of Coccidee, and the Fungus accompanying 
these insects; Further notes on New Zealand Coccide; On 
the freshwater Infusoria of the Wellington district. In the 
second paper a new genus and two new species are described ; 
in the last many new species are described, and several well- 
known British forms are recorded; all these papers are illus- 
trated.--G. V. Hudson, on New Zealand glow-worms.—T. W. 
Kirk, notes, double earth-worm ; New species of Ixodes ; Zootaca 
vivipara, m New Zealand ; New species of Alpheus,—A. Purdie, 
Pasiphila lichenodes sp. nov., and descriptions of larvæ of three 
species of the genus.—A. T, Urquhart, on new species of 
Axaneidea ; On the work of earth-worms.—W. W. Smith, notes 
on New Zealand earth-worms, gives some very interesting de- 
tails.—-W. Colenso, deformed bill of a Huia; New species of 
Hemideina ; Gestation of a species of Naultinus.—T. . Jeffery 
Parker, on Palinurus lalandii and P. edwardsii, decides that 
there are constant though slight differences between the two 

ecies; P. edwards, Hutton, being the New Zealand form, 
the other being the Cape of Good Hope form.—C, W. Robson, 
new giant cuttle-fish (Architeuthis hirkit).—J. A. Newell, 
anatomy of Patincla radians.—T. F. Cheeseman, Mollusca of 
the vicinity of Auckland.—J. Adams, land Mollusca of the~ 
Thames gold-fields—A. Reischek, Hauturu Island and its 
birds ; Ornithological notes,-—S, Weetman, Moa remains on the 
Great Barrier Island.—R. Haeusler, Foraminifera from Hauraki 
Gulf.—P. Goyen, descriptions of new spiders.—Bolany: J. 
Buchanan, new native plants; Memstelia smithii, a branching 
specimen.—T. F, Cheeseman, on the New Zeatand species of 
Coprosma.—W. Colenso, on tree ferns; On some new Phæno- 
gamıc plants ; On some new Cryptogamic plants ; Fungi recently 
discovered in New Zealand.Catherine Alexander, on the glands 
in the stem and leaf of Myoporum letum.—T, W. Rowe, on 
the development of the flower of Coriaria 1uscafolia,—J. Baber, 
medicinal properties of some New Zealand plants.—D. Petrie, 
descriptions of new native plants. —Geology J. Park, ascent of 
Ruapehu, the exact height was not appatently determined, 
‘about gooo feet high.”—There is a series of important papers 
on the eruption of arawerg Mountain and Rotomahana, by J. 
A. Pond and S. Percy Smith, Major Mau, L. Cussen, Arch- 
deacon Willams, E. P. Dumerque, and H Hill.—-Prof. F. W. 
Hutton, on the geology of the Trelissick or Broken River Basin, 
Selwyn County; On the so-called gabbro of Dun Mountain ; 
On the geology of the country between Oamaru and Moeraki ; 
On the geology of the Valley of the Waihao in South Canter- 
bury.—A. McKay, the Waihao greensands and their relation 
to the Ototara limestoue.—Sir J. von Haast, notes on the age 
and subdivistons of the sedimentary rocks in the Canterbury 
Mountains, based upon the paleontological researches of Baron 
von Ettingshausen.—W. S. Hamilton, notes on the geology of 
the Bluff District.—J. Goodall, on the formation of Timaru 
Downs. 


Reale Istituto Lombardo, March 8,—This number is mainly 
occupied with E. G. Celoria’s determination of some new orbits 
of the double stars OX 298 in the constellation of Bootes and 8 
Delphini. The results of thirty-nine distinct observations are 
tabulated, and compared with previous more or less approximate 
determinations of these orbits by Burnham, Dawes, Dembowski, 
Dunér, Engelmann, Asaph Hal, Perrotin, Schiaparelli, 
Seabroke, Struve, and Wilson. 
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Rivista Sctentifico-Industriale, March 31.—Influence of ~ 
netism on the electric resistance of solid conductors, by Dr, Fat. ta 
this paper the author explains the conclusions already announced 
for cobalt and antimony, and describes his further researches 
on other bodies in connection with the influence of magnetism 
on their electric resistance. He concludes generally that the 
resistance of the principal solid conductors undergoes modifica- 
tions in the magnetic field, such modifications being perceptible 
enough in the highly magnetic or diamagnetic metals, but 
most conspicuous in bismuth. In all other metala it 1s 
very slight, and at times quite inappieciable. Under like 
conditions the resistance in the direction of the hnes of 
force increases both for the magnetic and diamagnetic metals, 
while ın the direction normal to the lines of force ıt diminishes 
in the first and increases in the second, although under special 
conditions iron and steel behave exceptionally. These variations 
of resistance make it probable that Hall’s phenomenon depends 
in effect on a transitory change produced by the magnetism in 
the structure of the metals, and causing a rotatory variation in 
the electric resistance.—Dr, Luigi Fritsch describes an 
industrial product of the nitrate of ethyl. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, February 2,—‘' On the Voltaic Circles pro- 
ducible by the mutual Neutralization of Acid and Alkaline 
Fluids, and on various related Forms of Electromotors.” By 
C. R. Alder Wright, D.Sc., F.R.S., Lecturer on Chemistry and 
Physics, and C, Thompson, F.I.C., F.C.S., Demonstrator of 
Chemistry in St. Mary’s Hospital Medical School. 

About the beginning of the present century it was noticed that 
when platinum plates are immersed respectively in an acid and 
an alkaline fluid (¢.g. diluted sulphuricacid and caustic potash solu- 
tion), and connected with a galvanometer, a much stronger current 
flows at first than after passing’awhile : which circumstance may 
be explained by supposing that in virtue of the chemical action 
taking place between the two fluids a current is generated, the 
flowing of which necessarily causes electrolysis of the liquids, so 
that the plates become “polarized” by the evolution thereon of 
hydrogen and oxygen respectively, whereby an inverse E.M.F. is 
set up, gas battery fashion. It was shown subsequently b 
Becquerel that when tric acid is thus used in conjunction wit 
caustic potash a much more powerful continuous current can be 
generated, the passage of which is accompanied by a con- 
tinuous evolution of oxygen from the plate immersed in the 
alkali, whilst the nitric acid is simultaneously reduced, formi 
lower oxides of nitrogen: whence the term “ pile à oxygène 
applied to the combination. In this arrangement the hydrogen 
supposed to be formed. electrolytically can never actually make 
its appearance in the free state, being oxidized whilst nascent by 
the nitric acid ; so that as the gas battery inverse E.M. F. is not de- 
veloped, the continuous current passing is not so much weakened ; 
the oxygen set free by electrolysis consequently passes off 
continuously at the other plate. 

It occurred to the authors that, if this reasoning be correct, 
firstly, other oxidizing acid liquids bésides nitric acid should be 
able to act in the same way, causing continuous oxygen evolution 
at the plate immersed in the alkali, Secondly, by parity of 
reasoning, 1f ordinary dilute sulphuric acid be used on the one 
side opposed to an alkaline fluid also containing some readily oxi- 
dizable substance dissolved therein, continuous Aydrogen evolution 
should, under favourable circumstances, be produced at the plate 
in the acid, the oxygen evolved at the other plate being acted 
upon while nascent by the oxidizable substance present, go as to 
be suppressed just as the hydrogen is in Becquerel’s ‘' pile à 
oxygène.” Thirdly, whether oxygen or hydrogen be continuously 
evolved, the quantity liberated should be proportionate to the 
current passing ; so that, if a silver voltameter be included ın the 
circuit, for every sale eet (108 mgrms.) of silver 
deposited 1 m.-equivalent of gas should be liberated; i.e 
8 mgrma, of hydrogen occupying at o° and 760 mm, 5'6 c.c. ; or 
I mgrm. of hydrogen occupying 11'2 c.c. 

A number of cells were arranged, consisting of two porcelain 
basins or beakers, one containing the acid and the other the 
alkaline fluid united by a siphon tube, or by a thick wick, con- 
taining or wetted with a strong solution of the salt formed by the 
union of the acid and alkali (e.g. sulphate of soda when sul. 
phuric acid and caustic soda were used, and so on). 
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platinum foil was placed in each fluid attached to a platinum 
wire, and arranged under an inverted graduated tube filled with 
the liquid pertaining to that side of the cell, so that any evolved 
gas could be collected and measured, loss of gas from evolution 
at the surface of the wire outside the tube being avoided by 
coating the wire with gutta percha or paraffin wax. A small 
silver voltameter with a gold plate as negative electrode was 
always included im the circuit, so as to permit of the deposited 
silve: being determined. Numerous experiments thus made are 
described, the results of which were always in sensible ac- 
cordance with the above previsions, a considerable variety of 
acid oxidizing fluids and alkaline oxidizable solutions being 
employed, 

ese results render it probable that, if, instead of a platinum 
plate and an oxidizable substance in solution, there be used 
simple caustic soda or ammonia, and an oxidizable metal, the 
oxide of which is soluble in the alkaline fluid, continuous cur- 
rents might be set up (in certain cases at least), even though the 
metal used have of itself no visible action on the alkalme fluid, 
apart from its absorbing oxygen dissolved therein or in contact 
therewith ; for instance, metallic tin or lead in contact with 
caustic soda, or copper immersed m ammonia solution. On try- 
ing such experiments, continuous evolution of hydrogen from the 
surface of the platinum plate immersed in the acid was found in 
many instances to be readily brought about, the amount evolved 
being (as might a priors be anticipated) proportionate to the cur- 
rent passing, f.e. to the quantity of silver deposited in a silver 
voltameter included im the circuit. By employing an alkaline 
solution of potassium cyanide, it was found easy to produce the 
same result when certain metals of the non-oxidizable class (gold, 
silver, palladium, and mercury, but #o¢ platinum) were used 
instead of really oxidizable ones. 

In most cases the quantity of metal taken into solution in the 
alkaline fluid was practically identical with that equivalent to the 
current passing, calculated on the assumption that the nascent 
oxygen due to the electrolysis combined with the metal to form 
the lowest oxide thereof, in the various cases respectively. Insome 
few instances a slight excess of metal was dissolved, obviously due 
either to local action or the effect of small quantities of dissolved. 
air. Two well-marked exceptions tothe general rule, however, were 
noticed : one was ¢i, which when dissolved in caustic soda in- 
variably went into solution to an appreciably less extent than cor- 
responded with SnO ; instead of fifty-nine parta of tin being 
dissolved for every 108 of sılver deposited in the volameter, only 
quanti: amounting to 93 to 97 per cent, of that amount were 

issolved, indicating that some little quantity of SnO, was formed. 
as well as SnO, although the latter largely predominated. The 
other exception was mercury, which in contact with potassium 
cyanide dissolved to only half the extent due to formation of 
HgO, mercuric potassio-cyanide being produced. Copper, 
whether in contact with ammonia or with potassium cyanide, 
on the other hand, always dissolved in proportions corresponding 
with CuO, a little excess instead of deficiency being usually 
noticeable through the secondary action of dissolved air. 

In all these experiments, the results obtained are precisely 
those due to electrolysis of the salt formed by the neutralization 
of the acid and alkali ın accordance with the scheme (for 
sulphuric acid and soda)— 


H,SO, | NaSO, | Na,SO, | 2NaOH 
{I Sd Na | SO Na] SO Nas | H,0 +0; 


where either the hydrogen or the oxygen is suppressed, whilst 
nascent, by combination with the fluid ın contact with which 
it is evolved, or with the metal in the case of oxygen in the cells 
last described, 

Accordingly it might be expected that in all actions of this 
kind a quantity of acid on the one hand, and of alkali on the 
other, proportionate to the current passing, will disappear as 
such on account of the mutual neutralization thus indirectly 
bronght about. The authors have made a number of titration 

eriments with a view to obtaming numerical evidence on this 
point, with the general result of finding that such neutralization 
always takes place. It may be noticed that if cells be con- 
structed with platinum electrodes immersed respectively in an 
alkaline fluid containing an oxidizable substance dissolved there- 
in, and an acid fluid containing an oxidizing agent (e.g. caustic 
soda solution of pyrogallol, and sulphuric acid solution of chromic 
anhydride), continuous currents of very considerable power may 
be obtained when the internal resistance 1s diminished sufficiently 
by using cells of considerable magnitude; eg. when made of 
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the stoneware and inner porous vessels usually employed 
for Grove’s cells, the porous vessel being cemented into the 
outer stoneware vessel (by paraffin wax or other unattacked 
material) in such a fashion as to divide it into three compart- 
ments separated one from the other by porous dividing walls ; the 
acid and alkaline fluids being placed in the two outermost com- 
partments, and the innermost one being filled with a solution of 
afneutral salt, e.g. sodium sulphate. 


March 1.—‘‘ On Electrical Excitation of the Occipital Lobe 
and adjacent Parts of the Monkey’s Brain,” E. A. 
Schafer, F.R.S., Jodrell Professor of Physiology in University 
College, London. 

The following are the results of my own observations :— 
Electrical excitation of the posterior limb of the ar gyrus, 
of the upper end of the middle temporal gyrus? (which 18 con- 
tinnous with it), of the whole cortex of the occipital lobe, inclusive 
of its mesial and under aspects and of the quadrate lobule, 
causes conjugate deviation of the eyes to the opposite side, The 
movement is not, however, in all cases a simple lateral deviation, 
but the lateral movement may be combined with an upward or 
downward inclination according to the part stimulated. Thus— 

(1) Excitation of a superior zone which comprises on the exter- 
nal surface the partener limb of the angular gyms, the upper 
(postenor) end of the middle temporal gyrus, and the part of the 
occipital lobe immediately behind the external parieto-occipital 
fissure and on the mesial surface the quadrate lobule immediately 
in front of the Upper end of the internal parieto-occipital fissure 
and the occipital lobe for a short distance behind the upper end 
of that fissure, produces, besides the lateral deviation, a down- 
ward inclination of the visual axes which is sometimes—especially 
when the stimulation is applied at or near the mesial surface— 
so marked as tly to kene the lateral deviation, 

(2) Excitation of an inferior zone comprising the whole of the 
inferior surface of the lobe, the lower part of the mesial surface, 
and the posterior or lowermost part of the convex or external 
surface, produces, besides the lateral deviation, an upward 
inclination of the visual axes, which, like the downward move- 
ment resulting from stımulation of the superior zone, may be so 
marked as partly to obscure the lateral deviation. 

(3) Excitation of an intermediate zone which comprises the 
greater part of the external surface (where it gradually broadens 
out laterally) and extends over the margin of the great longitu- 
dinal fissure to include a narrow portion of the mesial ace, 
produces neither upward nor downward inclination of the visual 
axes, but a simple lateral movement. 

If, as is highly probable, the movements of the eyes, which 
occur on excitation of the occipital lobe and adjacent parts, are 
the result of the production of subjective visual sensations, these 
effects of excitation of the several s of that lobe and the 
adjoining portions of the brain would appear to indicate— 

3x, A connection of the whole visual area of each hemisphere with 
the corresponding lateral half of each retina. (This has already 
been ascertained to be the case from the result of removing the 
whole of the area on one side, bilateral homonymous hemianopsia 
being thereby produced. ) 

(2) A connection of the superior zone with the superior pait of 
the corresponding lateral half of each retina. 

(3) A connection of the inferior zone with the inferior part of 
the corresponding lateral half of each retina, 

(4) A connection of the intermediate zone with the middle 
part of the corresponding lateral half of each retina. 


=,“ A Comparison of the Latency Periods of the Ocular Muscles 
on Excitation of the Frontal and Occipito-Temporal Regions of 
the Brain.” By E. A. Schafer, F.R.S., Jodrell Professor of 
Physiology in University College, London. 

Conjugate deviation of the eyes to the opposite side is pro- 
duced by excitation of entirely afferent regions of the cerebral 
córtex. 

Of these parts, excitation of which produces this result (con- 
jugate deviation of the eyes to the opposite side), one, viz, the 
frontal area, is distinguished from the rest by the fact that its 
removal produces paralysis of that movement. ‘This fact has 
been seized upon by Ferrier as indicating an important functional 
difference, the movements in the one case being probably caused 


* Excitation of the upper end of the superior temporal gyrus gives a 
imilar result, Since this is commonly accompanied by a movement of the 
opposite ear, it isusually considered that subjective auditory sensations have 
been called up by the excitation, 
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by the direct action of this part of the cortex upon the centre of 
origin of the nerves to the ocular muscles ; but in all other cases 
by indirect action, the movement when, e.g, the visual or 
auditory region 1s stimulated being the result of visual or 
auditory impressions (subjective sensations) being provoked in 
the biain by the excitation, and these impressions producing 
indirectly the action mm question, Others have suppoited the 
view that in all cases the movement is the result of the setting 
up of subjective sensations, but that in the case of the frontal 
area these me tactile or are connected with the muscular sense. 

It seemed to me that light would be thrown upon the question 
if the period of latent stimulation of the ocular muscles were 
accurately determimed under exactly the same conditions for the 
frontal and posterior (temporal and occipital) areas respectively. 
The result of this determination, which I have made in a number 
of monkeys, is to show that the latent period is longer by some 
hundredths of a second ın the case of stimulation of the occipital 
lobe, or of the superior temporal gyrus than when the frontal 
area is stimulated ; thus indicating that in the former case the 
nervous impulses must be transmitted thiough at least one more 
nerve centre than in the latter. 


” Geological Society, March 28.—Dr, W. T. Blanford, 
F.R.S., President, in the chair.—The following communications 
were rend :--On some eroded agate pebbles from the Soudan, 
by Piof. V. Ball, F.R.S. The majonty of the pebbles in a 
collection made by Surgeon-Major Greene in the Soudan, and 
presented by him to the Science and Art Museum in Dublin, are 
of very similar character to the agate and jasper pebbles derived 
from the basalts of India. It may be concluded inferentially 
that they came originally from a region in which basaltic rocks 
occur to a considerable extent. A certain number of them are 
eroded ın a manner unlike pees nonce in India, though it 
is probable that similar eroded pebbles will eventually be fonnd 
there. Throughout India, wherever there is a deficient subsoil- 
diainage or excessive evaporation and limited rainfall, salts are 
apparent either in supersaturated subsoil-solutions or as ciystal- 
hzations in the soil. They are most abundant in basaltic regions, 
and ın a lake occupying a hollow in the basalt in Berar carbonate 
of soda is deposited in abundance from the water, which becomes 
supersaturated during the summer. The author commented on 
the efficacy of such a Jiquid as a solvent of silica, and noticed 
the selective action of the agent which had affected the Soudan 
pebbles and had corroded some layers more than others; he 
suggested that, while this might be to some extent due to differ- 
ences ın composition, it was more probably owing to differences 
of nodular constitution. He considered it unnecessary to refer 
to the action of humic acid, because, while the salt to which 
the solvent action is attributed would be capable of doing such 
work, and would be probably abundant in the region referred 
to, we conld not expect any great amount of humic acid in the 
same area. This paper gave rise to a discussion, in the course 
of which remarks were made by the President, Mr. Whitaker, 
Mr. Irving, Mr. De Rance, and Sir Warington Smith.—On the 
probable mode of transport of the fragments of ite and 
other rocks which are found embedded in the Carboniferous Lime- 
stone of the neighbourhood of Dublin, by Prof. V. Ball, F.R.S. 
—The Upper Eocene, comprising the Barton and Upper Bag- 
shot formations, by J. Starkie Gardner and Henry Keeping, 
with an appendix by H. W. Monckton. 


Royal Microscopical Society, March r4.-—-Dr, R. Braith- 
waite, Vice-President, in the chair.—The Rev. A. H. Cooke 
exhibited a number of photomicrographs of the odontophores of 
Mollusca, as an attempt to illustrate this group of obyects by 
photography ; he also referred to the valuable results obtained in 
the definition of species by the application of the method.—Mr. 
E. M. Nelson exhibited and described a new form of mechanical 
stage, in which two pomts were moved by milled heads in rect- 
angular directions, cairying the slide with them, the slide being 
pressed against them, when they were withdrawn, by the hand.— 

fr. C.L Curties exhibited a new combination condenser, which, 
in addition to the condenser, also contained an ins diaphragm, 
a spot lens, and a polarizing prism.—-AMr. Crisp exhibited a 
Collins's aquarium microscope which could be fixed by suction to 
the glass side of the tank; also Klonne and Mullers aquarium 
microscope for examining objects in a small aquarium or trough 
specially constrncted for the purpose, and fitted with movable 
daph slides; also a new form of Thury’s 5-tube micro- 
scope for class purposes, having a reflecting prism made to 
rotate, so as to exhibit the object upon the stage alternately to 
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each of five observers. —Mr, G, Massee read a paper on the 
type of a new order of Fungi, Matplew.—Mr. J. Rattray gave 
a résumé of his paper, “A Monograph of the genus Av/aco- 
discus,” the subject being illustrated by diagrams, and by a 
tabulated list of gioups of allied spectes.—The Chairman an- 
nounced that the date of the next conzersacione had been fixed 
for Api 25. 


Entomological Society, April 4.—Dr. D. Sharp, President, 
in the chair.—MMi. IT. Goss exhibited a large number of insects 
lately received from Baron Ferdinand von Mueller, ¥.R.S., of 
Melbourne, which had been collected by Mr. Sayer on Mount 
Obree, and the adjoining ranges in New Guinea, during Mr. 
Cuthbertson’s recent expedition there under the direction of the 
Royal Geogiaphical Society of Australia, The collection com- 
prised Coleoptera, Lepidoptera, Hemiptera, Diptera, [Lymeno- 
ptera, and Oithoptera. The Lepidoptera included ‘twenty 
species of butterflies belonging to the genera Calhfica, 
Chanapa, Hamadryas, Melanitis, Alyealesis, Llypocysta, 
Tenaris, Hypolimnas, Cyrestis, Neptis, dAeræa, Danis, 
Pithicops, Appias, Ornithoptera, and Lurycus.—Mr. Osbert 
Salvin, F.R.S., exhibited, and made remarks on, about sixty 
specimens—no two of which were alike—of a species of butterfly 
belonging to the genus Mypel:mnas, all of which had been 
caught by Mr. Woodford near Suva, Fi, on one patch of 
Zinnias.—Mr. H. T. Stainton, F.R.S., exhibited, on behalf of 
Mr. G. C. Bignell, cases of Zhyridopleryx ephemeraforimts, 
collected near Charleston, U.S.A. Mr. Stainton said he hoped 
Mr, Bignell would not introduce this pest into England.—Mr, 
W. F. Kirby exhibited, and read notes on, about twenty species 
of South African dragon-flies lately received from Mr. Roland 
Trimen, F.R.S., of Cape Town. The collection included some 
new species. —Mi. Goss read a letter from Mr. Bignell, correct- 
ing a statement made by Mr. Poulton at the March meeting of 
the Society, to the effect that the variety Valestxa of the female 
of Argynnis paphia did not occur in Devonshire. Mr. Bignell 
said that the variety Va/ezina was included in Mr. Reading’s 
“Catalogue of Devonshire Lepidoptera ” ; and he had himself 
taken specimens of this variety in Bickleigh Vale, Devon, —Mr. 
Waterhouse read a paper entitled ‘ Additional Observations on 
the Tea-bugs (Helofeltis) of Java,” and exhibited a number of 
specimens of these insects. He said that the species infesti 
the Cinchona in Java was supposed to have been introdu 
from Ceylon in tea, but that he had discovered that the species 
on the tea and on Cinchona in Java were distinct, and that both 
species were distinct from Helopeltis antonii of Ceylon.—Herr 
Jacoby read a paper entitled ‘‘ New, or little-known, species of 
Phytophagous Coleoptera fiom Africa and Madagascar.”—A 
letter was read drom Mr. E. C. Cotes, of the Indian Museum, 
Calcutta, asking for the assistance of British entomologists in 
working out ceitain groups of Coleoptera, Neuroptera, Ortho- 
ptera, Diptera, and Hymenoptera in the Indian Museum. A 
discussion ensued, in which Mr. McLachlan, F.R.S., Dr. Sharp, 
Mr. Waterhouse, Herr Jacoby, and Mr. Distant took part. 


Paris. 


Academy of Sciences, April 3.—M. Janssen, President, m 
the chair.—A new theory of the equatorial covdé and of equa- 
torials in general (continued), by MM? Lowy and P., Puiseux 
In the present paper the authors deal with the new processes for 
determining the position of the polar axis, concluding with some 
remarks on the bend of the mm, Sıx distinct methods are given 
for determining the constant z, and five for A.— Results of com- 
parisons of the standard Peruvian anit of measure and the inter- 
national metre made by M. Benoit, presented by M. Wolf. 
From these comparisons, which have been made at the Inter- 
national Bureau of Weights and Measures, it appears that the 
Peruvian standaid is substantially in the same condition as when 
it was constructed by Langlois in 1733. But it is also made 
evident that the Peruvian are, measured with this standard, has 
been hitherto incorrectly compared with the other terrestrial 
arcs, In fact it ıs somewhat shoiter than was supposed, and in 
a futuie paper the author will point out the consequences to be 
drawn from this error as affecting the form of the globe.—On 
the relations of atmospheric nitrogen with vegetable soul, by M. 
Th. Schleesing. The author here deals with an objection that 
might be raised against the-results of his previous experiments, 
The objection is based on the considesation that vegetable 
humus, like all dead organic matter, 1s a prey to two different 
kinds of microbes, one working in the absence, the other in the 
plesence, of oxygen. But the conclusions previously miived at 





do not appear to be materially affected by this circumstance, — 
On the blizzard of March 11 and 12 in the United States, by M, 
H. Faye. Comparing the public ieports with the remarks of 
Dr. G. Hinrichs, Director of the Iowa Weather Service, the 
author concludes that a blizzard is local snowstorm accom- 
panied by an extremely sudden fall of temperature, and con- 
tolled by a general cyclonic movement passing over regions 
subject to great extremes of climate. The phenomenon is 
analogous to such atmospheric disturbances as the Russian bora 
or uran, the khamsin or sandstorms of the Sahara, the okn 
of the Alps, all of which are modified by the different local con- 
ditions, Remarks accompanying the presentation of a work on 
the Elasmotherium, by M. Albert Gaudry. From the specimens 
obtained from Russia a more correct idea can now be formed of 
this huge pachyderm than was hitherto possible. It flourished in 
the Quaternary epoch, and, notwithstanding several aberrant 
features, appears on the whole to have somewhat closely re- 
sembled the rhinoceros, Surviving till the close of the Glacial 
period, it became gradually modified, like the elephants and 
ruminants, to the altered climatic conditions, under which a sub- 
tropical vegetation was replaced by herbaceous plants. —On a 
disposition, by means of which powerful objectives may be 
employed in meridian observations, by M. G. Bigourdan, By 
the arrangement here described the great meridian instruments, 
such as those of Greenwich and Pais, which at present can 
scarcely observe stars beyond the twelfth magnitude, may be 
placed on a level with the equatorials.—Observations of the 
Sawerthal Comet made at the Observatory of Nice with the 
0°38 m. Gautier equatorial, by M, Charlois. These observa- 
tions, covering the period from March 14 to March 21, 
give the mght ascension, polar distance, and other data for 
the comet and three comparison-stars.— On the velocity 
of sound, by MM. J. Violle and Th. Vautier. From the 
experiments here described it isplaced beyond doubt that the 
velocity of the sound-wave diminishes with its intensity ; also that 
the pitch of the sound has no influence whatever on the velocity 
of its propagation. The slight differences observed appear to be 
due solely to the different intensities of the sound-wave in the 
respective cases. —Photographic experiments on the penetration 
of light in the waters of the Lake of Geneva, by M. F. A. Forel. 
Comparing his present researches with those of previous years, 
the author finds that for the chloride of silver the limits of absolute 
darkness range from 45 metres in July to 110 in March ; that the 
variations in these limits run parallel with those of the limits of 
visibility ; and that the water of the lake is much more limpid in 
winter than in summer, the difference being mainly due to the 
paier abundance of organic matter held ın suspension during the 
atter season.—On the latent heats of vaporization for some ex- 
tremely volatile substances, by M. James Chappuis. The author 
ints out that his own previously announced conclusions have 
een substantially confirmed by those recently announced by MM. 
Cailletet and Mathias,—-On the laws of chem cal equilibrium, by 
M. H. Le Chatelier. In connection with the discussion on the 
theory of the thermodynamic potentials, the author here shows 
how, starting with the hypothesis of MM. Gibbs and Duhem, 
and employing the same methods, the general formula indicated 
by M. Van V Hoff may be established in an extremely simple 
way.—On the active crystallized matter of the poisoned arrows 
used by the Somali people, by M. Arnaud. This is an extract 
fiom the Wabaio plant, a species of Carissa, the poisonous ëx- 
tract from which (wabain) 1s shown by analysis to be a compound 
of carbon, hydrogen, barium, and oxygen, with the formula 
Cyg Hl gOy_.--On the adulteration of clive ous, by M. R. Brulle, 
A mixture of ordinary nitric acid and the albumen of jerked. beef 
is shown to be an excellent chemical reagent for rapidly detect- 
ing the presence of one or more vegetable oils in the olive-oil of 
commerce. —On a simple and practical method of detecting and 
analyzing the impurities contamed in the alcohols of commerce, 
by M. Ia Gudefioy. The reaction here described 1s extremely 
sensiuve and accurate, detecting a millionth part, or r e.c, of 
impwnitics in 1000 litres of alcohol —M. Eugéne Dupuy describes 
some interesting experiments on dogs, cats, and rabbits, in con- 
nection with the motor functions of the biain. The results seem 
to he at variance with the theory usually advanced to explain 
the mode of production of movements or paralysis originating in 
the brain 


Astronomical Society, March 7,—M. Flammarion, Presi- 
dent, in the chair —M, Valdenama sent a drawing of a sunspot 
with white spots in its interior on January 15. M. Schmoll 
showed a draining of the same on January 14. According to M. 
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Trouvelot, this appearance may be explained by a bridge cross- 
ing the spot, and sufficiently thin in some parts to escape 
detection.—-MM. Giovannozzi, at Florence, and Bruquitre, at 
Marseilles, sent some observations on the zodiacal light, which 
has been very bright; M. Gourdet, observations on 66 Ceti; 
and M. Guiot on Mira Ceti and » Leporis.—-M. Dumenil, at 
Yebleron, observed a meteor on February 19 whose trace re- 
mained visible for five or six minutes.—Observation of a fine 
meteor at Paris on February 24 by M. Mabire at 7 p.m.—M. de 
la Fresnaye submitted a plan of binenlar telescope with total 
reflecting prisms to bring the two oculars withm convenient 
distance for the two eyes.—-M. Armelin, writing upon the 
calendar reform, said that it was perhaps entering on a practical 
phase —The meeting thanked Mr. Holmes for his letter 
published in the }Angiish Mechanic. His observation of the 
comes to Polaris with a I4-inch is thought remarkable.—M. 
Flammarion read a paper on a probable connection between 
the movements of our sun and those of a Centauri —General 
Parmentier, reading a paper on the asteroids, remarked that the 
new planets discovered do not fill up the gaps to which he 
formerly called attention.—Various communications : on the 
lunar eclipse of January 28, by M. Moussette; a drawing of 
Plato, by M. Schmoll; observations on the aurora borealis, 
by M. Trouvelot; on a natural classification of double and 
multiple stars, by M. Flammarion; Vogel’s chart of stellar 
spectra, presented by M. Secretan. 


BERLIN. 


Physical Society, March 16.~-Prof. von Helmholtz, Pre 
sident, in the chair.—Doctor Koepsel demonstrated two energy- 
meters constructed on different principles by Messrs. Siemens 
and Halske, and explained the arrangements of the same.—Prof. 
Lampe spoke on a deficiency in elementary text-books of 
mechanics—namely, that they do not employ the elliptic 
functions so fully treated of by Gauss and Behellbach. e 
speaker then showed by a series of examples how easy it is to 
solve a number of mechanical problems by the use of these 
fanctions.—Prof. Helmholtz next showed how the nature of 
elliptic functions can be made clear to persons unacquainted 
with them by means of the movement of a pendulum, —He then 
briefly communicated the results of an investigation by Prof. 
Topler, of Dresden, which he had yesterday laid before the 
Academy of Sciences: it contains a new method for the measure- 
ment of the magnetism and diamagnetism of gases. An index 
drop of petroleum is placed in a glass tube bent at a very obtuse 
angle ; on one side of the index is the ges which is to be investi- 
gated and on the other side is atmospheric air, When placed 
between the poles of a powerful electro-magnet, the index is 
moved according as the gas 18 more or less strongly attracted than 
the air: the amount of displacement is measured by a microscope. 
The delicacy of the method is extremely great. It was in this 
‘way observed that oxygen is most magnetic, then come air and 
nitric oxide; nitrogen, hydrogen, carbonic oxide, carbonic acid 

as, and nitrous oxide, on the other hand, me diamagnetic. 

e method employed in the above research can also be applied 
to the solution of various other problems, as, for instance, the 
determination of the pressure of small columns of gases. 


Physiological Society, March 23.—Prof. Munk, President, 
in the chair,—-Dr. Benda spoke on the structure of ganglion- 
cells, demonstrating at the same time, by means of specimens, 
his method of hardening the brain and spinal cord, which con- 
sists in treating them with nitric acid and potassium chromate, 
His further communication dealt with certain differences, now 
largely reconciled, in the results obtained by the speaker and by 
Prof. Flesch, of Bern, who was present at the meeting. The 
two observers now agree that certain ganglion-cells readily take 
up colouring-matter, while others do not, and to these Prof, 
Flesch attributes a difference in physiological function. Both 
observers further admit the existence of dark granulations in the ; 
protoplasm of the cells, hut opinions differ as to the significance | 


of the same.—Dr. Claude du Bois Reymond stated that he had 
long ago planned an investigation of the pupil when in darkness, 
and that this intention had only become realizable since the intro- 
duction of instantaneous photography by means of the momentary 
illumination produced by magnesium. Miethe,the discoverer ofthe , 
method of momentary illumination with magnesium, has in this 
way taken a photograph of his own pupil afterit had been exposed : 
to complete darkness for forty minutes. As shown by the two 
photographs which were exhibited the result was most surprising : 
the diameter of the pupil was 9 to 10 mm., while the iris was at 


the same time reduced to a width of 14 to 2 mm.—Prof. Gad 
gave an account of experiments which had been made by 
Sawyer, at his suggestion, with a view to determining whether the 
separation of irritability and conducting power, which is so often 
observed by neuropathologists, has any real physiological ex- 
istence. When a part of the sciatic nerve, in accordance with 
Grunhagen’s method, was exposed for some time to the action of 
a current of carbonic acid gas, it was found to be capable of con- 
veying impulses generated by stimuli applied to parts of the 
nerve more centrally situated, but was itself msensitive to 
electrical stimulation applied directly to it, as Gninhagen had 
already found. When that part of the nerve inclosed in the 
chamber was exposed to the action of diluted vapour of alcohol, 
the result was exactly the opposite, the conducting power being 
lost but the irntability retained.—Prof. Gad demonstrated on 
prepared skulls and on living animals, the curious and scarcely 
known movements of chewing which may be observed in rats. 
The incisors of the lower jaw are capable of lateral movement 
in two halves united together by ligaments, and the larger part 
of the work done in gnawing is carried on means of the 
scissor-like movement of the two incisors. e above has 
recently been very fully brought to notice by Kunstler. 
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SCIENTIFIC PROGRESS IN ELEMENTARY 
SCHOOLS. 


A VERY remarkable Report has been received by the 

London School Board from a Special Committee 
appointed by it a year ago “to consider the present 
subjects and modes of instruction in the Board schools, 
and to report whether such changes can be made as shall 
secure that children leaving school shall be more fitted 
than they now are to peiform the duties and work of life 
before them.” ? 

The Committee, of which Mr. William Bousfield was 
chairman, was a strong one, representing well the various 
sections of the London Board. It has produced a Report 
of twenty-one folio pages, ingluding no less than thirty- 
one recommendations, and followed by voluminous 
minutes of evidence given by scientific men and others, 
who have paid attention to elementary instruction, 
teachers of special subjects, inspectors, ewployés of the 
Board, working-men representatives, and others. 

This important document is the outcome of several 
movements. The London Board has, throughout its 
existence, endeavoured to promote the teaching of science 
by means of systematic object-lessons; and has made 
several attempts to give a more practical turn to the 
instruction. In December 1884, a previous Special Com- 
mittee reported on technical education, affirming the 
principle that it was not the duty of the Board to attempt 
to teach any particular trades, but that it was its duty so 
to direct the education of its scholars that they could easily 
take up any special work afterwards, and suggesting various 
ways by which this might be promoted. Since then the 
conviction has rapidly grown in the public mind that the 
teaching is tog bookish ; the supremacy of the three R’s 
has been rudely assailed ; and many people have asserted 
that other things, such as Lord Reay’s three DR’s (drill, 
drawing, and ’droitness), are equally important. 

The Report—starting with this definition of education: 
“the harmonious development of all the faculties, bodily 
and mental, with which the child is endowed by Nature,” 
—points out the deficiencies of the present curriculum. It 
has an earnest paragraph on mora education, and makes 
various remarks upon the present teaching of history, 
geography, social economy, and art. But its main 
criticism is “that the physical or bodily side of educa- 
tion, including the development of muscular strength, of 
the accuracy and sense of colour and proportion of the 
eye, and of the pliancy and dexterity of the hand, is 
almost entirely neglected; and that the mental or 
brain work, which occupies the great bulk of the time 
in schools of all kinds, is composed far too much 
of appeals to the memory only, resulting, at the best 
in the retention in the child's mind of a mass of undigested 
facts, and far too little of the cultivation of intelligence.” 
The Kindergarten principle is strongly approved of, and 
the first recommendation is: “That the methods of 
Kindergarten teaching in infant schools be developed for 

* “School Board for London. Report of the Special Committee on the 


Subjects and Modes of Instruction in the Board’s Schools, with Appendices ” 
(Hazell, Watson, and Viney, 52 Long Acre.) 
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senior scholars throughout the standards in schodls, 
so as to supply a graduated course of manual training in 
connection with science teaching and object-lessons.” 

These, then, are the two main directions of progress that 
are indicated—the knowledge of Nature, and the power of 
work; the development of the perceptive faculties, and 
the education of the senses—and these two are to go 
hand in hand. 

Object-lessons are common in elementary schools, but 
much is said, both in the Report itself, and in the 
evidence of Sir John Lubbock and other witnesses, in re- 
gard to their improvement, and the importance of good 
collections of objects. Yet it appears from the appendix 
that only about forty minutes per week on an average are 
actually given to these lessons in boys’ and girls’ schools, 
and we know from the Annual Reports of the British As- 
sociation on the teaching of science in such schools that the 
present regulations of the Government Code are actually 
diminishing the amount of the teaching of geography and 
elementary science. The Special Committee, there- 
fore, very properly recommend that application be 
made to the Education Department to grant more 
freedom of choice in the selection of class-subjects ; 
and that the provision for object-lessons, and lessons 
on natural phenomena, should be taken into account 
in boys’ and girls’ schools in assessing the merit 
grant, as is the case at present with infant schools. The 
Scotch Code has within the last few weeks allowed that 
either elementary science or English may be taken as the 
first class-subject, which is a hopeful sign of progress. The 
favourite scientific subjects taught at present in the Lon- 
don schools are animal physiology and algebra ; but the 
Special Committee favour the teaching of mechanics and 
the fundamental notions of physical science by means of 
special teachers on the peripatetic plan; and they re- 
commend “that the teaching of all subjects be accom- 
panied, where possible, by experiments and ocular de- 
monstration, and that the necessary apparatus be supplied 
to the schools.” 

As to manual instruction, it exists in infant schools 
wherever Kindergarten exercises are practised, but in 
boys’ schools there is often no practice of the kind except 
in writing. In London, and perhaps in most large towns, 
drawing is generally taught, and it is universally allowed 
that this is at the very foundation of technical instruction. 
The Committee recommend “ that all manual instruction 
should be given in connection with the scientific principles 
underlying the work, and with suitable drawing and 
geometry.” Drawing to scale is invaluable for teaching 
accuracy in work. But drawing does not give the best 
idea of form, and there is a conventional element about 
it which puzzles little children. Hence modelling in 
clay is also recommended. The Board started a class 
for the use of tools in carpentry at Beethoven Street 
School, Kensal, but the outlay was disallowed by 
the Public Auditor. Six such classes, however, are 
being carried on at the expense of the City Guilds 
Technical Institute. There is little doubt that the 
present disability will be shortly removed, and that 
eventually a work-room or laboratory will become an 


: essential part of every large Board school. How best to 


give manual instruction is still a matter of discussion and 
experiment. Good observations about it will be found in 
cc 
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the evidence of Mr. Henry Cunynghame, Mr. Davis,-of, 
Bumingham, and Profs. Unwin and Perry. Mr. Ricks, 
one of the Board inspectors, has drawn out an elaborate 
scheme for the development of the Kindergarten system 
throughout all the standards of a school in the directions 
spoken of. , 

Girls are more fortunate than boys in the matter 
of manual instruction. They are taught needlework 
universally, and very often cookery. The latter may be 
considerably extended. Domestic economy also in its 
various branches should be taught, through practical work, 
and with reference to scientific principles—as in washing, 
laying fires, and ventilating rooms. 

But how ıs time to be obtained for the introduction of 
this perceptive and practical instruction? On that point 
the Committee are very distinct, and there is a singular 
unanimity among the witnesses that the attention now 
paid to spelling and grammar ts excessive, if not educa- 
tionally worthless. There is a curious table, too, in the 
appendix, which gives the results of inquiry as to the 
subjects of instruction most or least pieferred in the 
various schools. Grammar is so unpopular with both 
boys and girls that ıt almost always attains that bad pre- 
eminence. Spelling or dictation comes second. In fact 
there ıs no doubt that the children dislike what they feel 
does not add either to their pleasure, or their real know- 
ledge. It is proposed “that the time now given to 
spelling, parsing, and grammar generally, be reduced.” 

There are two points on which we should have liked 
to see some recommendations of a more vigorous cha- 
racter. The one refers to the teaching of anthmetic, 
which as laid down by the Code 1s thoroughly unscientific. 
The other point is this: there are recommendations in 
regard to evening classes, the more extended use of the 
pupil-teachers’ schools, and the grouping together of the 
upper standards of several schools m poor neighbour- 
hoods; but this might have been carried much further, 
and have included the establishment of such valuable 
institutions as the central schools which aie doing such 
good work in many of the provincial towns, especially in 
the North of England. 

Nevertheless, these recommendations, if they are all 
allowed to take effect, will mark an era in education. 
The Special Committee are happily able to add: “It 15 
significant that these changes are demanded alike by 
educational theorists, teachers, men of science, leaders of 
industry, and statesmen, and it rests with the Board to 
carry them into actual fact.” The Bull of Sir Henry 
Roscoe, and that on technical education which 1s pro- 
mised by the Government, must also have an important 
bearing on the scientific development of elementary 
instruction. We await the results of the discussions 
that must ensue with the deepest interest. 





THE NERVOUS SYSTEM AND THE MIND. 
The Nervous System and the Mind: a Treatise on the 
Dynamics of the Human Organism. By Charles 

Mercier, M.B. (London: Macmillan and Co, 1888.) 
Th time may come when the psychological historian 
will be required to trace the genealogy and career 
of such terms as “molecular movement,” “ discharge,” 
“explosion,” “unstable matter,” as appled to mental 


; 
ment.” 








operations, as well as the familiar expression ‘‘ environ- 


Whoever else may have contributed to their use, 
they will be traced back in the main to Herbert Spencer. 
When once the brain was recognized as the organ of 
mind in a special sense, chiefly through phrenological 
observations in which Mr. Spencer was himself at one 
time engaged (he was, if we mistake not, a member of 
the London Phrenological Society), the physical’ basis of 
mind was naturally described in terms applied to material 
bodies and employed in physics. The combination of 
atoms forming molecules being regarded as the funda- 
mental element of the substance of the nervous system, 
molecular movements were correlated with mental opera- 
tions. Every corpuscle in the gray matter of the convo- 
lutions of the brain was regarded as “a reservoir of 
molecular motion.” It followed that the destructive mole- 
cular changes of which the granular protoplasm in the 
corpuscles is the seat were accompanied by a disengage- 
ment or discharge of motion. For the purpose of decom- 
position or waste, the amount of which 1s the measure 
of the force evolved, the remarkable supply of blood 
received by the cerebral convolutions was seen to be 
necessary ; as also for the recomposition or repair which 
succeeds waste. Spencer drew some of his analogies 
from chemical explosions, taking for instance the ex- 
plosion of the percussion cap and powder in a pistol to 
symbolize the setting up of decomposition in an adjacent 
ganglion-cell by (in the case of the retina) a disturbed 
1etinal element. He showed that a partially-decomposed 
ganglion-cell propagates a shock through the afferent 
nerve to a large deposit of “unstable matter” in the 
optic centre, “where an immense amount of molecular 
motion 1s thereupon disengaged,” The transmission of 
waves of molecular motion through nerve-fibres is com- 
pared by Spencer to “‘a row of bricks on end, so placed 
that each in falling ‘knocks over its neighbour. . . . Hach 
brick, besides the motion it receives, will pass on to. the 
next the motion it has itself gained in falling ” 

These and simuar propositions have for ‘long become 
household words. The terms referred to have become a 
part of psychological, and to a large extent medical, 
language. One well-known outcome of Spencerian teach- 
ing has ‘been its elaborate application to the study of 
epilepsy, by Dr. Hughlings Jackson, who has been always 
anxious to acknowledge the source from which he drew 
his inspiration, Dr. Mercier’s book is another stream 
from the same source. He makes an acknowledgment 
of similar indebtedness in his preface. We do not think 
he is justified in his complaint that “the classical works 
on Mand ignore altogether its association with the body, 
and study it from a stand-point so purely introspective 
as to offer no obvious advantage to the alienist, to whom 
the concomitant disorders of body are so conspicuous and 
so important.” Holding this opinion it became “ abso- 
lutely necessary” for Dr. Mercier to prepare the present 
volume. The writings of Bain, Laycock, and Maudsley, 
no less than Spencer, are nothing if they do not insist 
upon the association of mind and body. The very last 
charge that can be fairly brought against these classical 
works 1s that they altogether ignore their correlation. 
The best evidence of the duection and complexion‘of the 
teaching of authors of modern works on psychology is 


contained in Dr. Mercier'’s statement that “everyone 
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nowadays admits that the evolution of mind and the evo- 
lution of the nervous system proceeded fart passu, and 
indeed are but two aspects of the same process.” It is 
hardly consistent with a further statement that this way 
of regarding them is not only neglected but “ derided and 
scouted.” Dr. Mercier asks for our sympathy for having 
been for the last ten years as “the voice of one cry- 
ing in the wilderness,” Other voices, however, have 
for long been heard there, if indeed that can be called a 
wilderness which is peopled by the number who admit 
the above-mentioned proposition in regard to the evolu- 
tion of the mind and the nervous system. 

This work expounds Spencerian doctrines with much 
fulness of dictton, and in a style which is forcible, not to 
say somewhat dogmatic. We find Spencer’s illustration 
of molecular movements from bricks on end reproduced, 
and we may quote the following passage as a fair example 
of the author's style :— 


“ Imagine a brick set up on end. To do this requires the 
expenditure of force. Now, if the ground is shaken the 
brick falls, and lberates im falling a force equal to that 
expended in raising it. Again, imagine a brick set on 
end with another brick placed across the top of it. The 
upper brick can now be knocked off the lower, and the 
force which raised it be hberated, while the lower brick is 
left standing, with the force that raised it still in store. It 
is evident that a brick balanced on the top of another 
one will be displaced by a gentler shake than is required 
to knock down the single brick. .. . Now suppose more 
and more bricks are added until we have quite a compli- 
cated structure composed of loose bricks. It is easy to 
see how readily a top brick could be knocked off... . 
Now if we imagine these bricks to be connected to the 
pile by elastic bases, so that when they have been 
knocked down they will slowly rise again, with perhaps a 
little help, to their erect position, we shall have a diagram 
which will represent very roughly what we suppose to be 
the mechanism of the nervous discharge” (p. 23). 


Dr. Mercier’s copious vocabulary clothes an idea in 
many folds of Attire. It is, we think, sometimes over- 
loaded and too diffuse. Endowed with a large organ of 
comparison, he illustrates his theme with a redundant 
variety of illustrations or makes one illustration do duty 
in many forms. Great facility of expression enables him 
to enforce his views, though it may be at the risk of pro- 
ducing weariness by excessive iteration. He revels in 
the description of molecules—thgir form, their relative 
position, their polarity, their life, their behaviour, and 
their destiny. M. Renan has been said to know more 
about St. Paul than the apostle knew himself. Similarly 
Dr. Mercier would, we are quite sure, be found to know 
more about the molecules of the brain than, were they 
gifted with consciousness, they would know themselves, 
He might write a charming story entitled “The Bio- 
graphy of a Cerebral Molecule.” The author divides his 
«subject Into three sections: Nervous Process, Conduct, 
and Mind, the first underlying the other two. In treating 
«of “nervous discharge” he argues that the building up of 
«a molecule implies force; this remains latent, stored up 
in the gray matter. It is liberated at intervals—that 15, 
runing functional activity. The rearrangement of atoms 
xn the molecule may be called “ decompounding,” while 
khe process of destruction 1s more properly termed 
“decompos.t on” Thus, then, the former, together with 
the liberation of orce accompanying it, 1s the “ dis- 
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charge.” It tends to spread. How 1s the liberated force ` 
replaced? Dr. Mercier cannot tell, All that can be 


said is that it ıs a part of the general system of bodily 
nutntion. Passing on to “nervous resistance,” it is 
assumed that there 13 a balance of tension and resistance 
in the gray matter of the brain. The subject is worked 
out ingeniously, and as fully as it admits of. Necessarily 
much is altogether inferential. The hypothetical nature 
of the doctrines taught by the Spencerian school no 
doubt deters not a few from adopting them, Such 
persons say that they are not scientifically proved, and 
they challenge those who insist on their importance to 
show that they can practically help the physician in his 
treatment of mental affections. A homely simile illus- 
trates the doctrine of continuous resistance. A charged 
soda-water bottle resembles the tension of a charged 
nerve-cell, Wuthdraw the cork, and the resistance of the 
narrow neck causes an intermittent escape. The contents 
“come blobbing out in a succession of intermuttent 
bursts,” and so, according to the author, the narrow necks 
of nerve-cells—the fibres which proceed from them — 
cause analogous results. 

One chapter 1s devoted to the co-ordination and inhibi- 
tion of muscular action. Nervous discharges are re- 
garded in terms of the latter. The discharge of 
an area of gray matter occasions normal movements. 
The simultaneous beginning, duration, and ending of 
muscular action depend upon the simultaneous issue 
of a current of force to each muscle under its influ- 
ence (p. 67). The nerves of muscles connnect them with 
the cells of the gray matter of the brain, and muscular 
force depends upon the amount of nerve-discharge. Co- 
ordinated movements are secured by the group of nerve- 
elements called a nerve-centre. ‘The imitiatory impulse 
may come directly from the outside world—the environ- 
ment. In some instances, however, this action is indirect 
and distant, as, when reflection ends in acts set going 
by “currents starting from the highest centres” To 
terminate the action set up, another stimulus is necessary, 
unless exhaustion itself terminates it. Here comes in the 
element of control or inhibition to which all nerve-centres 
are presumed to be subject, and by which they are re- 
tained in a condition of mobile equilibrium as surely as 
the plancts in their orbits by the opposition of attraction 
to their own inertia, It ıs forcibly argued that this influ- 
ence 1s derived from centres having other functions, and 
not from one exclusively set apart for this purpose. In- 
hibition is, in short, a higher degree or power of the 
resistance which causes the intermittent escape of nei vous 
force. A wide question is here raised, and there is not as 
yet a consensus of opinion among physiologists in regard 
toit. “Movements” are dealt with in much detail. The 
section on the co-ordination of movements is an ela- 
borate study of the subject. In the discussion of the 
nervous inechanisni of co-ordination and inhibition, occa- 
sion is taken to give a minute description of Jacksonian 
epilepsy. In inhibition the centres which supply the ım- 
pulse to start and accelerate, supply also the impulse which 
arrests and retards. In walking, for instance, the centres 
which actuate and 1egulate it are so arranged that they 
control those below, they themselves being under the 
control of still higher centres. If the action of the head- 
centre is suspended, the local and vegetative functions 
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are still performed. There ıs no paralysis. The sek molecular arrangement. The two changes are, it is said, 


stage of drunkenness is a good example. There is the 
uncontrolled action of the centres usually subordinate to 
the highest controlling, but now non-functioning, centre. 
There is in such an instance, “the withdrawal of the 
stimulus of frequent positive impulses.” In later stages 
there is something more than temporary suspension or 
inhibition ; there is destruction of the highest centres and 
actual paralysis. Under “Conduct” Dr. Mercier con- 
siders the human organism and the environment along 
with the adjustment of the former tothe latter. He care- 
fully follows the lines of Spencer, and points out that the 
study of mind belongs neither to the first nor to the 
second, but only to their adjustment. 

Our space does not admit of our following the author in 
his study of the “Constitution of Mind,” in which he 
endeavours, with, we think, imperfect success, to prove 
that the feelings cannot be disordered without dis- 
orderofthe intelligence. Were this theoretically true, 
so far from having a “practical bearing of great 
moment,” it would be an instance of an abstract theo- 
retical proposition being, strictly speaking, true, while 
for all practical purposes experienced alienists tell us they 
find it necessary to admit a moral insanity with an 
average amount of intelligence. Alienists will no doubt 
discuss this and other conclusions stated in the third 
part of this work, and we leave the task in their hands. 
The most original portion of the work is that in which 
Dr. Mercier classifies cognitions and feelings, dissenting 
as he does from the classification of Spencer in several 
important particulars, upon which we cannot enter. 

There will, of course, be the same criticism on the 
position taken by the author as is frequently offered to 

- that of his master. True, there is no denial of mind; on 
the contrary, emphasis is laid upon the absolute distinc- 
tion between mind and matter ; but the complaint will be 
made that all the functions of life are explained by the 
brain’s molecular and molar action in adjustment to 
environment, without taking into account the influence of 
what is admitted to be “ mind ”—in other words, thought 
and feeling. The circle, it will be objected, is completed 
-without allowing for the action of at least one important 
factor. Dr. Mercier, for instance, writes to this effect :— 
“ He who gets himself vaccinated is procuring a change 
inhis constitution adapted to the existence in the outside 
world ofthe contagium of small-pox. He is procuring the 
adjustment of his organism to a set of conditions in his 
environment.” What, asks the objector, is the position 
of the “he”? In what relation does this personal pro- 
noun stand to the organism? Howis it possible toignore 
it in the explanation of mental manifestations, or what is 
called the adjustment of organism to environment? 

Dr. Mercier advances no further than his predecessors 
in enabling us to answer these questions. It does not 
help us to insist upon the “fathomless abyss” that 
separates mind from matter. We get no further under 
his guidance than the “ rearrangement of molecules in 
the gray matter of the superior regions of the nervous 
system.” We are told that no process of change in the 
latter can cause a change of consciousness. To Dr. 
Mercier’s mind this is “ unthinkable” ; therefore it is not 
to be thought of. Equally unthinkable is the proposition 
that a change in consciousmess can cause a change in 








invariably simultaneous. No doubt, as the author says, 
the student ‘who grasps these notions has half his diffi- 
culties surmounted. To overcome difficulties, however, 
by evading them and confessing our ignorance is some- 
what dispiriting, and some would think pusillanimous. 
Dr. Mercier, while granting the existence of mind on the 
one hand, and movements on the other, will neither allow 
of such expressions as “ psycho-motor” nor give us an 
equivalent ; for the terms he himself employs exclude the 
mental factor altogether, although he 1s forward to admit 
its existence. There is a break in the circuit, and yet the 
latter is presented to us as if it were complete. On the 
remaining links of the chain, the work before us is a 
painstaking and connected, and therefore valuable, dis- 
sertation. Ifthis missing link can only be postulated, and 
cannot be brought within the range of practical psycho- 
logy, it must be acknowledged that the science is defective 
in a most essential particular. If the relation between 
mind and matter is unthinkable, it is not alleged that 
mind is so, and therefore there does not seem to be any 
scientific objection to the employment of terms which 
recognize some causal relation between mind and 
matter. Still less do we find in the employment of 
such terms the “blasphemy” which so painfully grates 
upon the psychologically tender conscience and ngid 
orthodoxy of our author Seeing, moreover, that there 
is an appreciable lapse of time between an idea or willing, 
motion, the whole of which need not be occupied in the 
transmission through nerve-fibres, there seems at least as 
much justification for using the term “ideo-motor” as 
many terms which describe or imply a theory which, like 
Dr. Mercier’s own hypothesis, is confessedly inferential. 
And further, the expression may be, like a host of others, 
defective in comprehensiveness and precision, and yet be 
the most easily understood. 

In conclusion, we would say that Dr. Mercier’s work may 
be read with profit by the class for whiclf it is intended, 
so long as it is understood that it treats of only one aspect 
of the relations between mind and body, and so long as 
it does not obscure the recognition of those great truths of 
cerebral physiology and mental pathology, which are not 
in dispute, and the teaching of which will continue to 
enlighten the student of psychology, when the theories of 
the philosophers are exploded or forgotten. 





POPULAR METEOROLOGY. 


L’ Atmosphire—Météorologie Populaire. By Camille 
Flammarion. (Paris: Librairie Hatchette et Cie, 
1888.) 


PRN is a re-issue of a popular work that first appearedll 
in the year 1872, and which has been enlarged andil 
brought up to date. 

Of all the subjects which are interesting not only tæ 
men of science but to people in general, there are few 
more important than that of the atmosphere, since 
without its aerial envelope, our planet would pursue it: 
path round the sun in silence and without life, as is the 
case with our moon, which bears evidence on its surfacc 
of nothing but death and desolation. The existence o 
an atmosphere makes all the difference in the world ‘to + 
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cooled star; for, with one, its life is stirred up by millions 
of beings of various kinds which are always changing, by 
trees and shrubs and different kinds of plants which adorn 
its surface and supply man and beast with the food and 
nourishment necessary to sustain life. 

Again, when we consider that, of the myriads of meteo- 
rites which people space, twenty millions, with weights 
varying from tons to the minutest possible specks, are 
met with by the earth every twenty-four hours, a new 
function of the atmosphere is revealed, for owing to its 
buffer-like action they fall harmless, and indeed almost 
unperceived, on the surface of our planet. 

Since a knowledge of the atmosphere and its laws must 
be of more service—though not of greater interest—to 
those whose lot it is to sail the ocean than to those who 
sit at home at ease, no country should foster meteorology 
with more gladness than England, so many of whose 
subjects are under the influence of the “vital fluid,” 
which the author gives as a definition of the atmosphere. 

The volume is divided into six books, each of which 
contains about eight chapters. In the first book is 
described the atmospheric envelope, the method of deter- 
mining its height and chemical composition, finishing with 
a chapter on sound and the history of the invention and 
development of the balloon which was tried at Paris in 
1884, with some most interesting descriptions of ascents 
which from time to time have been made, including a 
table of the highest inhabited places, highest mountains, 
and the distnbution of the various species of birds as 
regards the height to which they fly. 

Light and the optical phenomena of the arr are next 
dealt with. Reflection and refraction are first discussed, 
followed by the beauties of sunrise and sunset, the 
grandeur and magnificence of which it is almost im- 
possible todescribe. We find that not enough mention is 
made of the absorptive power of the atmosphere which 
produces at those times all the most beautiful colours. A 
very interesting phenomenon is here referred to—~a total 
echpse of the moon with the sun still above the horizon, 
which is brought about solely by the refraction of the 
atmosphere. 

Then follow illustrations and descriptions of all the 
various kinds of rainbows, halos, and mirages which have 
been seen both on land and at sea. 
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quantity of heat which has produced this effect could melt 
per year eleven thousand millions of cubic metres of iron, 
a mass whose volume would exceed several times that 
of the Alps. Following this are some very interesting 
chapters on the seasons, containing a great many tables 
of the highest and lowest barometric and thermometric 
readings which have been taken at various places, con- 
cluding with an account of the distribution of the 
temperature on the surface of the globe. 

The wind and general circulation of the atmosphere 
are the subjects of the next book, including a chapter on 
ocean currents, showing how the wind is influenced by 
them. The course of the Gulf Stream, which plays such an 
active part with the climate of various places, and is the 
most important of all currents, is here described, with a 
map showing its course and that of various other cur- 
rents, The atmosphere, as we know, is threaded with 
winds, as the sea is with currents, some of which are more 
or less constant, others variable. But there are still other 
kinds of winds, especially those that characterize certain 
countries and certain parts of the ocean, which are more 
violent and destructive than the ordinary kind, such as 
cyclones, the simoom, &c. 

In the next book the various forms and kinds of clouds 
are described, and illustrated by splendid coloured plates, 
which give very good ideas of their form, with the 
results obtained by M. N. Ekholm, of Hagström, of the 
heights of the various forms of clouds, This will be 
read with great interest in connection with Mr. Ralph 
Abercromby’s latest observations. 

Electricity and the various forms and ways in which it 
appears in our air are discussed In the sixth and last 
book; the aurora, the most curious and most beautiful 
of all forms which are assumed by it, being fully treated. 
These wonderful displays, which are seen to perfection in 
the Polar regions, and which during the long winter there 
tend to change its monotony by shooting forth briliant 
rays of light, and illuminating a region which would other- 
wise be in darkness, are here described in a graphic 
manner, woodcuts and coloured plates illustrating the 
various forms they assume. 

The concluding chapter is on the prediction of weather 
—a subject which at the present day is carried on to sucha 
great extent, and which to a country such as ours 1s in- 


The third book, which is by far the largest and most Í valuable in giving us warning of storms that would 
t otherwise come upon us and do much destruction. 


important of all, is on temperatwre. When we come to 
consider the enormous amount of solar heat that 1s poured 
on to the earth’s surface, we may have some idea of the 
work which our atmosphere is continually doing for us, 


The atmosphere, as the author says, is in truth a huge ' plates. 


machine, on whose action everything on our planet which 
has life is dependent. There are in this machine neither 
wheelwork, pistons, nor cogs, nevertheless it does the work 
of several millions of horses, and this work has for its 
end and effect the preservation of hfe. 

Next we come to the waters of the earth, which play 
one of the greatest paits in the working of the atmo- 
sphere. All day long, and every day, water is being 
carried away from the earth’s surface in the form of 
vapour, and it is chiefly in this way that the action of the 
sun’s rays on the face of our planet 1s reduced. The 
amount of water evaporated each year, as the author states, 
amounts to 721 billions of cubic metres. The enormous 


The volume is thoroughly well written, It 1s profusely 
illustrated throughout, and there are fifteen plates 


’ printed in chromotypography and two hand-coloured 
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No pains seem to have been spared to make it 
an intellectual and enjoyable book ; the object having been 
to produce a work giving a broad outline of the various 
causes of every-day occurrences in the atmosphere. 
WL 


OUR BOOK SHELF, 


By W. R. Carles, F.R.G.S. With Ilus- 
(London: Macmillan and Co., 


Life in Corea. 
trations and Map. 
1888.) 

THIS is a valuable and interesting account of a country 

about which little definite knowledge has hitherto been 

accessible. There are some aspects of his subject with 
which Mr. Carles does not profess to deal. Apart from 
such incidents as happened before his own eyes, he has 
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nothing: to tell ys about the system of government, or the 
relations between the king and his nobles, the people and 
the serfs, ın Corea, On the other hand, he gives a full and 
sometimes a very vivid account of everything he himself 
had opportunities of directly and carefully studying, and 
his book is worthy of serious attention, mainly because 
it consists of the results of his own personal observation. 
Mr. Carles went to Corea for the first time in 1883, when 
he not only visited the capital, Soul, but undertook, with 
some friends, an interesting journey inland The object of 
this excursion was the inspection of a silver working, 
which proved to be very unworthy of its reputation. 
The scenery, Mr. Carles says, never failed to charm, 
and the people were invariably civil. At Soul he had 
some difficulty in obtaining anything really character- 
istic of native taste and skill. In the curio shops the 
only distinctly native article seemed to be a kind of iron 
casket inlaid with silver, the pattern of which was some- 
times very delicate. In the spring of 1884, Mr. Carles 
took up his quarters at Chemulpo as H.M. Vice-Consul 
in Corea ; ate one of the best chapters in the book 1s that 
in which he sums up his impressions of Chemulpo and 
the neighbourhood, bringing together various facts of 
scientific interest, and indicating problems as to tidal and 
other phenomena about which he is still uncertain. In 
this chapter Mr. Carles offers a suggestion which is cer- 
tainly worthy of the attention of men of science. He 
says :— 

“With so much of interest on all sides, I could not help 
regretting that no information was ever asked for by the 
outside world on points which the opening of Corea 
would be likely to clear up. It seemed impossible that 
one could not be of use to some science in collecting facts 
which had hitherto been unattainable; but apparently 
consular officers are not consulted except on commercial 
questions. If scientific men would follow the example 
set by Chambers of Commerce, and ask for information 
which they expect to be within the reach of out-of-the- 
way posts, they would generally confera boon on the 
officer by giving him a new special interest, and they 
might sometimes learn what they sought for.” 

Early in September 1884, Mr. Carles received instruc- 
tions to undertake a journey along the high road from 
Soul to China, as far as the frontier town of Wi-ju; then 
from Wi-ju eastwards across the mountains to Kong-ge ; 
th€nce south to Gensan, on the east coast; and from 
Gensan to Soul. Inthe course ofthis journey he watched 
closely for any indication of conditions favourable to 
industry and trade, but his observation did not lead 
him to take a sanguine view of the immediate future of 
the Coreans. Displaying little enterprise, they are ex- 
tremely poor, and the prevailing opinion among them 
seems to be that the Government alone 1s capable of 
doing anything for the improvement of their circum- 
stances. At Song-do, the old capital, admirable pottery 
used to be made, but when the seat of the government 
was transferred to Soul, the trade fell off, “ and the work- 
men, refusing to follow the Court, gradually abandoned 
their industry, the knowledge of which has now been 
forgotten.” Speaking of the religion of the Coreans, Mr. 
Carles says that, ak Buddhism has been under a 
ban during the supremacy of tbe present dynasty, there 
is hardly a mountain valley off the main roads ın which 
there 1s not a Buddhist temple; and often he came 
across figures of Buddha carved in relief on rocks. 
Fetichism still survives, and 1s manifested, among other 
ways, in the presentation of offerings to particularly fine 
trees. Mr Carles givesan account of a conspiracy which 
caused serious trouble at Soul in 1884; and in a con- 
cluding chapter there are some careful notes on the 
Corean language. The interest of the book is greatly 
. increased by the illustrations, which are mostly reproduc- 
tions of some paintings in sepia by a Corean artist at 
Gensan. 
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Navigation and Nautical Astronomy. Compiled by 
Staff-Commander W. R. Martin, RN. - (London: 
Longmans, Green, and Co., 1888.) 


THis book, which has been accepted by the Lords 
Commissioners of the Admiralty as a text-book for the 
Royal Navy, is one that has been wanted for some time, 
as it contams the whole theory and practice of nautical 
astronomy in one part. The method of arranging the 
various problems ıs very good. The theory of a prob- 
lem is always proved first, then the problem is worked 
in a theoretical manner, and lastly in the manner 
used by navigators, so that one gets everything to do 
with any one problem in two or three pages, whereas 
most books on this subject are divided into two parts, 
a theoretical and a practical The method adopted 
by Staff-Commander Martin ought to prove a great 
advantage to all persons using his book, more es- 
pecially beginners. The work is divided into two 
parts, the first being devoted to the various methods of 
fixing ships’ positions by the land, and of navigating a 
ship by what is known as “dead reckoning.” In this 
part also the various methods of chart construction are 
very fully explained, and 1t ought to be mentioned, for the 
information of naval officers, that the examples relating 
to charts are as much as possible arranged to be used 
with the “ Officers’ Atlas,” which is supplied to each 
man-of-war. The examples ought therefore to be of great 
service to junior officets, The second part treats of the 
theory and practice of nautical astronomy; the method 
of arrangement we have already described. The volume 
1s accompanied by the requisite charts and diagrams. 
H. C. 


A. Johnstows Botanical Plates. 
ston, 1888.) 


THESE are coloured plates, 35 X 25 inches in size, 
intended for use in elementary schools. In the first 
instalment of nine plates, members of the following 
natural orders are shown: Ranunculacex, Papaveracee, 
Linaceze, Acerinez, Solanacez (two examples), Scrophu- 
lariaceze, Corylacew, and Liliacea. The plants already 
illustrated appear to have been chosen at random, but 
when the series is completed a fair representation of the 
more important orders will no doubt be provided. The 
plates are well executed and boldly colour@d, so that the 
chief external characters of the plants shown will be 
sufficiently obvious to the class. Some details of the 
structure of the flower have also been given, but these 
figures are rather meagre. Still, this is not a serious 
objection, as the chief aim of botanical teaching in ele- 
mentary schools must always be to teach children to 
know plants by sight. For this purpose these plates, 
judging from the few already published, seem admirably 
adapted. bd D. H. S. 


(Edinburgh: A. Jobn- 





LETTERS TO THE EDITOR. 


[The Editor does not hold himself responndle for opinions 
expressed by hes correspondents. Neither can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for this or any other part 
of NATURE. No notice is taken of anonymous communi- 
cations.) 

Injuries caused by Lightning in Africa. 

In a copy of NATURE published on December 11, 1884 (vol. 
axxi, p. 127), I noticed a statement by Herr von Danckelman 
that in all the publications relating to Africa, accounts of injuries 
caused by lightning aie so rare that he scarcely found any litera- 
ture concerning the use of lightning conductors or the frequency 
of accidents caused by lightning in the tropics. After an un- 
broken residence of twelve years mm the Egyptian Equatorial 
Province, I can give to your meteorological readers a little 
information on the subyect in question, and I venture to submit 
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the following list of injuries which occurred during the years 
1878-86. It must, however, be understood that this is not to 
be regarded as a complete list of the accidents which occurred, 
for during the years 1878-80 I was nearly always travelling 


about, and was therefore unable to collect information of a 
satisfactory character. 


Name of 


Year. mation: ESN Description of accident. 
1884 . Bor » 612.. Man killed ; house burnt. 
1880 Lado 5 1... Tree felled, 

1882 . f y Man killed. 

1886 .. D » =- Two empty houses bunt. 
1883... Redjaf 444 . Two men badly burnt 
1886 ., P s» Woman killed 

1883 . Wandi 446 . Flagstaff felled ; man bruised. 
1882 . ‘3 Lee 95 . House burnt. 

1880 .. Kabajendi: .. 4 37 .. Storehouse burnt. 

1883 „Muggi 4 8 .. Two girls killed. 

1885 3 : » «+ House burnt ; girl paralyzed. 
188r . Labore . 3 55 . Two boys hilled. 

1879 Chor Aju ... 3 48 ... Tree felled. 

1881 Dufilé . 3 34 .. House, with sheep, burnt. 
1883 . yi s» « Tree felled, 

1883... Wadelai 2 37... House bmnt, 

1883 .. ji s+ yy ~~» House, with calves, burnt. 
1878 ... Magungo . 2 14... Woman killed. 

1880 . Mahagi ..2 2 . Flag.taff felled. 

1878 ... Kiroto .. 2 . Tree felled 


Captain Casati reports— 


1881 ., Neolopo (Monbuttu) .. Man badly burnt. 

1886 .. Djuma (Unyora) . Woman killed. 

1886 . n i One man killed ; one burnt— 
died m two days. 

1886 .., 3 ya . Tree felled near observers 


house. 


These cases wee all observed m our stations, with the excep- 
ton of two—one occurring in Wandi, in December 1882, and 
one in Redjaf, ın November 1886. They all took place ın the 
rainy, that is to say, in the cooler season. From the list you 
will see that two or three times every year we suffer some 
damage from lightning strokes. It therefore does not appear 
that these accidents are so rare as Herr von Danckelman 
supposes, at Iqast in this part of Afirca, and uf travellers 
do not report such accidents, it is probably because of their 
short stay in definite places. I noticed, in Schweimfurth’s ‘Im 
Herzen von Africa,” i pp. 345-46, that six women were killed 
by a single flash. of lightning. I may be also permitted to 
remark that in Unyoro and Uganda, countries which have a 
greater elevation than our own, the frequency of destructive lhight- 
ning-strokes is much greater. Uganda 1s the only country 
boasting. of a lightning-conductor. , Mr. A. M. Mackay has 
erected one there, to protect King Mwanga’s palace. Monbnttu, 
too, although. having a lower elevation than Uganda and Unyoro, 
is celebrated for the frequency of accidents caused by lightning. 

In more northern latitudes—namely, at Fashoda, Khaitum, 
and Berber-—destructive lightning-strokes are nearly unheard of, 
whilst in Sennar they me not altogether infrequent. 

It is curious to notice that the Sudan Arabs have firmly con- 
ceived the idea that with every flash of lightning a piece of 
meteoric iron is thrown to the earth, They believe that who- 
ever 1s able to secure such a piece of iron has gamed a great 
treasure, becanse they think that swords and knives made 
out of it can never be surpa sed in quality, and that their 
possession gives immunity fiom danger in battle, and affords 
protection against lightming-strohes, Sheik Nasr, who is the 
Chief of the Takkala Mountains, is said to have resisted all 
Egyptian attacks, and pieserved his and his people’s independ- 
ence, on account of his possession of such a sword. Another 
superstition is, that fire kindled by a flash of lightning cannot 
be extinguished until a small quantity of milk has been poured 
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over it, There seems to be some connection between these 

beliefs, inasmuch as water is believed to spoil meteorne iron: 

when working it, the blacksmith uses milk instead of water. 
Eun PASHA. 





An “ Instructive” Bibliography of the Foraminifera, 


UNDER the title of “The (!) Bibhography of the Foramini- 
fera,” a remarkable production was published by Mr. Anthony 
Woodward in the Fourteenth Annual Report of the Geographical 
and Natural History Survey of Minnesota (St. Panl, 1886), and 
the work has lately been followed by a supplement—one of a 
series—in the Journal of the New York Altcroscopical Soctety for 
January 1888. Had the compiler not issued this supplement, 
previous criticisms might have sufficed, but, as he has again 
produced an extraordinary and untrustworthy list, it 1s incumbent 
onus to bring the work and its demerits before the notice of those 
who may be tempted to expect good results from using it. 

“The” Bibliography, as it first appeared, occupied some 
120 pages of the Minnesota Report, and it was hailed with some 
satisfaction. When put to the test, however, it was found to be 
absolutely untrustwoithy—dates, pages, volumes, and other im- 
portant details being incorrect. It therefore became necessary for 
the worker to see and examine every unknown or new entry, and 
to correct when necessary. The result fully justified this labour, 
for the whole thing was soon found to be comparatively useless 
in its uncorrected condition. To begin with, it was evident from 
the namber and nature of the typographical errois that the 
proofs had not been corrected. Apart from this, however, there 
are more serious defects, for which excuse must be difficult. The 
compiler uses freely Mr. Brady’s excellent bibliography appended 
to the Challenger Report on the Foraminifera, but he does more 
—-he reproduces in his lists precisely the same printers’ errors that 
appeared in Brady! It xs therefore evident that the Am:rican 
compiler neither saw the books he entered in his lists, nor 
troubled to verify the entries. Here are a few examples :—~ 

P. 251,—-Terquem’s papers on the Foraminifera of the Oolitic 
series, “Pt. 1, m the Bulletin de la Sce, d Histoire Nat. du 
Dép. de la Moselle, 1868 ; the remainde: published by the author.” 
Some of these ‘i1emainder” were published in the Mdm de. 
imp. Atetz, and it is so stated on the separate copies. 

, 271.—Nengeboren, J. L. Bencht zu den in den Johig. 
LIL und LIL, &c. This is nonsense, it was a printer's error 
for I., IL, and III. In the same entry Brady gives a wrong 
volume; Woodward does the same ! 

P. 224.—Reade, J. B. Mr. Brady gives a wrong date; Mr. 
Woodward copies him, and does the same. 

The names of authors form another stumbling-block. Some of 
these are positively offensive . 

P. 196.—Karrer, F., L. F. Pourtales, &c. Two papers, both 
on the same page in Brady. The paper quoted should read 
Pourtales, L. F. 

P. 218.—King, Wm. This is true, but if the paper had been 
consulted, the compiler would have found that the Foraminifera 
were described by Jones, T, R., in King, Wm., &c. 

P, 225.—Seguenza. This paper was written by Biady on 
Seguenza’s genus ! 

. 226.—Stewardson, G. This author 1s probably Dr. George 
Stewardson Brady, F.R.S. ! ' 

P. 227.—Thompson, W Sir C. Wyville Thomson 18 con- 
fused with a somewhat obscure author of fifty years ago. 

P. 266.—Jozsef-tol, S. Can one believe that this is the 
compiler’s serious attempt at Dr. Jozsef Szabo, of Budapest! 

In all these cases, and numerous others besides, it would have 
been to the compiler’s credit if he had placed ‘‘ [not seen]” at the 
end of his entry, for it is surely far worse to acknowledge 
acquaintance with papers, and to quote them thus carelessly, 
than to have never seen them at all. 

The next offence is the frequent duplication of entries, The 
following examples will suffice -—~ 

Pp. 228, 229.—Wallich on the Radiolaria as an order of the 
Protozoa. A reference to the Pop Sci. Rev. would have shown 
this. 

P. 244.—Leymerie, Mém. sur le terrain A Nummulites, &c. 
Again a reference would have shown these entiies to be the 
same. 

P. 268.—Koch, Ueber einigen, &c. The same remark applies 
to this as to the last, and indeed to all similar caielessnegses, 

The quotation of xofiers of papers fiom various scientific 
journals, unaccompanied by 1eferences to the original places of 
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publication is a frequent and a grossly careless error, for in every 
case the information is forthcoming. Examples are .— 

P. 225,—Siddall, NATURE, vol. xv.—instead of Annual 
Report Chester Soc. Nat, Sez, 

. 230.—Willamson, NATURE, vol. xvii.—instead of Proc. 
Manchester Lit. Phil, Soe. 

P. 250.—Sness, Quart. Journ, Geol. Soc., xxvi.—instead of 
Verh. k. k. geol. Reichs. 

Moreover, the hopeless nature of his published errata may 
indicate that the author was somewhat ashamed of his work, and 
it 18 difficult to understand why the book was not stopped and 
reprinted, before it was allowed to A age into circulation. 

nough has now been said of the original work—that is, the 
first attempted list ; we will now pass on to the supplement I. 
In this, at least, we might have hoped that the compiler would 
have profited by expetence, and used more care. There is 
certainly a difference in the proportion of typographical errors, 
but such details as volumes are still rather wild (Buil. Soc. Geol. 
France, for 1886, 1s quoted here and there as vol. x., xiv., 
&c.). We gather from the perusal of his supplement many 
things we could not understand in the original work. We recog- 
nize that the compiler is neither a born bibliographer, nor 
acquainted with scientific literature, We observe with satis- 
faction that the words {not seen] ” occur more frequently than 
in the earlier work, but can it be possible that the author has 
seen a copy of Silvestri’s paper noted on p. 62? It is exceed- 
ingly rare, it does not exist in English hbiaries, and the writer 
of this has only seen two copies, both of which were sent to 
him from Italy, It would have been interesting to lemn the 
pagination of so scarce a paper: the ttle as it at present stands 
1s strongly suggestive of a bookseller’s catalogue. And surely it 
was woith the compiler's while to quote Ehrenberg properly 
(p. 65) while the book was presumably lying open before him? 
The book also is known as “ Afonatsbericht” not “ Verhand- 
Tungen,” that is a secondary title. A very careless error is seen 
on p. 57, where Orbitolina conoidea, Alb., and O. discoides, Alb., 
are quoted. The original gives Albin Gras as the authority, whose 
paper on the subject, moreover, is well known. There should 
not have been confusion here. On pp. 64, 65, 71, 72, and 74, 
the same careless duplication of entries occuis as seen in the 
first attempted bibliography. But worse than all, perhaps, is the 
rendering of different versions of the title of one publication. 
A. good instance of this is seen on pp. 66, 67, where six variants 
of Ferh. k. k. geol. Reichs. are used, some (Ver. A. K. Geol.) 
being quite unintelligible to the uninitiated. On p. 7z we see 
two versions of Ann. Soc, Belge Aficrosc., and only those familiar 
with the book would recognize readily “‘ Piertehahrsschrift d. 
Zur. Natur. Geseltsch.” (p. 74\, with its chief word abbreviated. 
Tite compiler should remember that there is no necessity to 
quote, but, if he quotes, he should quote correctly. 

It is needless to waste space on such clumsinesses as Prof, 
Wn. King, S.C.D. D.Sc.) (p. 1), or Jahrbuch. Geol. Reicht. 
It is also advisable to have some method even in printing. The 
compiler of this list uses roman and salies indiscriminately for 
titles of works (p. 71, Stetamann—where more prominence is 
thus given to the review than to the original work), while on 
p. 63, in the entry Allh, the word Rozprawy begins the title of 
the book, and hag nothing whatever to do with the title of Dr. 
Alth’s paper, 

Many of these errors and defects might have been avoided had 
the compiler been accustomed to public libiaiies, or even en- 
deavowed to find out the common books of reference, always at 
hand in these places. No bibliographer should ever think of 
working in scientific literature without his Carus and Englemann, 
his Scudder, and his Bolton, and for an American to omt to do 
so is sinful. No greater mistake was ever made by a wnter than 
that made by the compiler, when he wrote in his preface that he 
had enjoyed facilities not enjoyed by many scientific students, 
those facilities affoided by the great public hbraries of New 
York. We know what the resources of those hbiaries are, and 
the production which calls for this letter does not shake our 
faith m them. ‘‘ Instructive” this bibliography certainly is, but 
not in the sense intended by its compiler, 

Cuas, DAVIES SHERBORN, 





Density and Specific Gravity. 


May I ventilate a point in mechanical definition which has 
perplexed students within my experience—the use of the words 


density and specific gravity? 





We are usually told that the quant of matter in a body—as 
it is now called, the mass of the body—is proportional to the 
volume and density conjointly. This is Newton’s definition of 
density (see also Thomson and Tait’s ‘‘ Natural Philosophy,” 
$208). Thus, if M be the mass, V the volume, and p the 
density of a body, we haye- 


M=pV . . ee) (Yt) 
if the unit of mass be taken as the unit of volume of a substance 
of standard density. 

Again, we are told that specific gravity is the ratio of the weight 
of the given body to the weight of an equal volume of some 
standard substance (Besant’s “ Eydrostatics and Hydrodynamics,” 
§ 13). Since weights are simply pioportional to masses, ıt follows 
that the numerical values of specific giavities and densities are 
exactly the same. It would seem better, under these cir- 
cumstances, to use one word only to express the one physical 
property. Accordingly, we find that specific geit is dis- 
appearing from many of our best books (I think from Thomson 
and Tait’s Natural Philosophy,” for example), though it still 
holds its place to puzzle students in examinations, und therefore 
teachers are compelled to make the best of it they can. 

But this is not the whole evil. The definition of specific 
gravity is usually followed by the equation 

Was. . (2) 
where W 1s the weight, s the specific gravity, and V the volume 
of the body. This equation 1s, no doubt, usually accompanied 
by the caution that the unit of weight chosen is not the unit of 
force proper to other dynami.al equations, and for this reason 


the equation 
e - (3) 
is far to be preferred. 

If equation (2} ıs of practical value, would it not be as well 
to define specific gravity in accordance with it, and say that 
specific gravity is the weight of unit volume of the substance? 
Thus, the specific gravity of water would be expressed by 
62°5 lbs. avoirdupois in British units, or by 1 gramme in C.G. S. 
units. I believe this would have the advantage of conveying a 
perfectly definite idea to minds which dislike such abstractions 
as mass and density. L. CUMMING. 

Rugby, March 31. 


We pyg. . .. 


“ Coral Formations.” 


Mr. MELLARD READE last week (April 5, p. 535) pointed 
out an error in my calcnlations which I had myself discovered 
when too late, and had intended to correct m sending you a 
further note on some experiments which are now in progress. 

Mr. Reade seems to make use of my arithmetical blunder, and 
apparently attempts to discredit my experiments, and the new 
views as to coral-1eef formations ; but I leave the matter to those 
who have a practical knowledge of the subject. 

The corals experimented upon were of the class known as hard 
corals, and consequently the amount dissolved must be much 
smaller, I imagine, than that dissolved from the softer vaneties, 
such as Porites. The first experiment (p. 462) gives the highest 
result, but I have no reason to doubt that the rate of solution 
deduced therefrom 1s far below that actually taking place in the 
tropical areas of the Pacific and Indian Oceans, 

1 do not consider that Mr. Reade has given an answer to Mr. 
Irvine’s pertinent question, though he would have it appear that 
an answer is patent to everyone, and he must not take up your 
space with such a trivial matter. 

Mr. Murray, speaking of his tow-net experiments in his Royal 
Institution lectuies, says:—‘'I give this calculation more to 
indicate a method than to give even the roughest approximativn 
to arate of accumulation of deposits. The experiments were 
too few to warrant any definite deductions” ; and he is evidently 
satisfied that we have no knowledge, other than relative, as to 
the rate of accumulation of calcareous deposits. 

It is at once evident to all who have used the tow-net, that 
Mr. Murray’s experiments afford a very slender basis for calcu- 
lations. Probably not more than one-fourth of the water in the 
track of the tow-nets actually passed through the nets, and not 
more than one-half of the organisms that entered them were 
retained ; the Coccospheres, Rhabdospheres, and small Fora- 


i minifera, for instance, passing through and escaping with the 
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water. Then, Mr. Reade supposes all the organisms in the 
bulk of water taken to die and fall to the bottom each day. 
Mr. Murray, in his calculations, supposes only one-sixteenth 
part to die each day. From the same data the former makes 
out a rate of accumulation of deposit of i inch in 29 years, 
the latter a rate of 1 inch 1n 470 years. Dana estimates 
the giowth of a reef at not greater than one-sixteenth of an inch 
in one year, že. Linch in 16 years. Yet it will be admitted 
that a reef must grow much more rapidly than a deep-sea 
deposit. What then would justify us ın accepting these figures 
as in any way representing what is now taking place in Nature? 
The fact is we much want definite information on the rate of 
growth of these calcareous deposits, and if Mr. Reade has the 
information his language would warrant, he should make it 
known for the benefit of science. 

We know that these deposits do accumulate to hundreds of 
feet in thickness in some places, notwithstanding solution ; and 
it seems to me that, as we can imitate in the laboratory the 
conditions of solution while we cannot those of secretion by 
organisms, then by experiments ın this direction we may at 
-least ariive at a knowledge of the minimum rate of accumulation 
of oceanic caleareous deposits. James G. Ross. 

14 Argyll Place, Edinburgh, Apnl r4. 


Bernicle Geese on Coniston Lake, 


THIS afternoon while walking by this lake I saw four large 
birds flying overhead. These birds, after making several circuits 
in the au, pitched on the lake. I had with me an excellent pair 
of field-glasses, and as I succeeded in approaching within 20 
yards of them, I was enabled to examine them with sufficient 
accuracy to convince me that they were Bernicle geese (Asser 
leucopsis, Yarrell), What struck me as most worthy of remark 
was their extieme tameness, as they allowed me, first on land, 
and then in a boat, to approach within 20 yards of them. They 
were in iar ata plumage, and seemed in good condition. After 
remaining about three hours swimming about on the lake, they 
rose, and after circling round once or twice, flew off in a northerly 
direction. 

May I ask if this isa rare bird to see in the Lake District 
at this time of year? I have inquired in the neighbourhood, 
and do not think they could have come from any private water. 
Several people who have been here for many years assure me 
they have never seen this bird on the lake before, and this has 
certainly been my own experience. Is it possible their extreme 
tameness was due to fatigue? Wium R, MELLY. 

Tent Lodge, oniston Lake, Lancashire, April 8. 


The Muzzling of Oysters, 


THIS practice, described in the current number of NATURE 
(p. 572) a» owing ‘‘its existence to a careful study of the habits 
of the bivalve,” 1s by no means new, thorgh probably orginal on 
the part of the American naturalists. Our London fishaongers 
have muzzled oysters on a large scale from a time that 1s 1m- 
memorial among them. Barrelled oysters are all very care- 
fully muzzled, but without wires, as anybody may learn by 
watching an expeit in the process of barrelling. It will be seen 
that he lays the oysters one by one carefully in tiers up to the 
top of the bairel, and then lays another tier rising adove the level 
of the top. Having done this, he places the lid of the barrel on 
this exuberant tier, and thumps and rattles the bariel on a stone 
pavement or other solid ground until, by close packing of the 
whole, it descends to the level of the barrel top. The mass of 
oysters being thus compressed so as to render the slightest gaping 
of any one quite unpossible, he firmly nails down the head of the 
barrel. 

Experience has proved that oysters thus effectively muzzled 
may take long slow journeys (as they did in the old coaching 
days) and be hept fresh and without loss of flavour for two or 
three weeks, provided the barrels are unopened. If, however, 
they aie loosely barrelled, a few days are too many. In some 
old country houses the barrels, unopened, were placed in salt 
water, and thus kept until required, but whether this was 
advantageous I cannot say. 

W. MATTIEU WILLIAMS. 

The Grange, Neasden, Apml 13. 
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SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES.* 


I, 
I.—PROBABLE ORIGIN OF SOME OF THE GROUPS. 
I. NEBULA. 


i a paper communicated to the Royal Society on 

November 15, 1887, I showed that the nebulz are 
composed of sparse meteonttes, the collisions of which bring 
about a rise of temperature sufficient to render luminous 
one of their chief constituents—magnesium. This con- 
clusion was arrived at from the facts that the chief nebula 
lines are coincident in position with the fluting and lines 
visible in the bunsen burner when magnesium is intro- 
duced, and that the fluting is far brighter at that tempera- 
tue than almost any other spectral line or fluting of any 
element whatever. 

I suggested that the association or non-association of 
hydrogen lines with the lines due to the olivine constituents 
of the meteorites might be an indication of the greater or 
less sparseness of the swarm, the greatest sparseness 
being the condition defining fewest collisions, and there- 
fore one least likely to show hydrogen. This suggestion 
was made because observations of comets and laboratory 
work have abundantly shown that great liability to colh- 
sion in the one case, and increase of temperature in the 
other, are accompanied by the appearance of the carbon 
spectrum instead of the hydrogen spectrum. 

The now demonstrated meteoric ongin of these celestial 
bodies renders it needful to discuss the question in some- 
what greater detail, with a view to classification ; and to 
do this thoroughly it is requisite that we should study the 
rich store of Bots which chiefly Sir William Herschel’s 
labours have placed before us regarding the various forms 
of nebula, with the view of ascertaining what light, if 
any, the new view throws on their development. 

To do this the treatment must be vastly different from 
that—the only one we can pursue—utilized in the case of 
the stars, the images of all, or nearly all, of which appear 
to us as points of light more or less minute, while, in the 
case of the nebulæ, forms of the most definite and, in 
many cases, of the most fantastic kind, have been long 
recognized as among their chief characteristics. 

It will at once be evident that since the luminosity of 
the meteorites depends upon collisions, the light frém 
them, and from the glow of the gases produced from them, 
can only come from those parts of a meteor-swarm in 
which collisions are going on. Visibility is not the only 
criterion of the existence of matter in space; dark bodies 
may exist in all parts of space, but visibility in any part 
of the heavens means, not only matter, but collisions, or 
the radiation of a mass of vapour produced at some time 
or other by collisions. The appearances which these 
bodies present to us may bear little relation to their 
actual form, but may represent merely surfaces, or loci of 
disturbances. 

It seemed proper, then, that I should seek to determine 
whether the view I have put forward explains the pheno- 
mena as satisfactorily as they have been explained on the 
old ones, and whether, indeed, it can go further and make 
some points clear which before were dark. 

To do this it is not necessary in the present paper to 
dwell at any great length either on those appearances 
which were termed nedu/osfttes by Sir William Herschel 
or on irregular nebula generally; but ıt must be remarked 
that the very great extension of the former—which there 
is little reason to doubt will be vastly increased by 
increase of optical power and improvement in observing 
conditions and stations—may be held to strengthen the 
view that space 1s really a meteoriuc plenum, while the 
forms indicate motions and crossings and interpenetra- 


* The Bakerlan Lecture. delivered at the Ryzal Society on April 12, by 
J Norman Lockyer, F.R.S. 
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tions of streams or sheets, the brighter portions being due 
to a greater number of collisions per unit volume. 

‘When we come to the more regular forms we find that 
they may be generalized into three groups, according as 
the formative action seems working towards a centre, 
round a centre in a plane, or nearly so, or in one direc- 
tion only; as a result we have globular, spheroidal, and 
cometic nebula, I propose to deal with each in turn. 


; Globular Nebulæ. 


The remarkable appearance presented by the so-called 
planetary nebulx Beate that I should refer to them 
in some detail. Sir William Herschel does not describe 
them at any great length, but in his paper on “ Nebulous | 
Stars” he alludes to the planetary nebulosity which in į 
many cases 18 accompanied by a star in the centre, and 
finally comes to the conclusion that “the nebulosity about 
the star js not of a starry nature” (Phil. Trans., vol. Ixxi. 
P- 73, 1791). 

Sir John Herschel, in his valuable memoir published in 
Phil, Trans., 1833, describes them as “hollow shells” 
(p. 500). It was so difficult to explain anything like their 
appearance by ordinary ideas of stellar condensation that 





Fia. 1.~—Suggested o: of the a 


presented by a planetary nebula The luminosity is due to the collisions occurring alo’ 


Arago, as quoted by Nichol (“Architecture of the 
Heavens,” p. 86), abandoning altogether the idea that 
they represented clusters of stars or partook in any wise 
of a stellar constitution, imagined them as hollow spheri- 
cal envelopes, in substance cloudy and opaque, or rather 


' semi-transparent; a brilliant body invisible in the centre 


illuminating this sphencal film, so that 1t was made visible 
by virtue of hght coming through it and scattered by re- 
flection from its atoms or molecules. The mystery was 
explained to a certain extent by Lord Rosse, who (Phil. 
Trans., 1850, vol. cxl. p 507) states that nearly all the 
planetary nebulz which he had observed with his colossal 
instruments up to that time had been found to be per- 
forated. In only one case was a perforation not detected, 
but in this ansæ were observed, introducing into the 
subject for the first time the idea of nebulous bodies 
resembling to a certain extent the planet Saturn. But 
Lord Rosse, although he thus disposed of the idea of 
Arago, still considered that the annular nebule were really 
hollow shells, the perforation indicating an apparently 
transparent centre. 

Huggins and Miller subsequently suggested that the 
phenomena represented by the planetary nebule might 


the sphere of 


intersection of the elliptic orbits of the meteorites. ‘The left-hand diagram ıs a cross-section of the meteoric system, and the nght-hand one shows 


the appearance of the collision shell as seen from a point outside. 


be explained without reference to the supposition of a | 
shell (or of a flat disk) 1f we consider them to be masses 
of glowing gas, the whole mass of the gas being incand- 
escent, so that only a luminous surface would be visible 
(Phil. Trans., vol. cliv. p. 442, 1864). 

It will be seen that all these hypotheses are mutually 
destructive ; but itis right that I should state, in referring 
to the last one, that the demonstration that these bodies 
are not masses of glowing gas merely has been rendeied 
possible by observations of spectra which were not 
available to Messrs. Huggins and Miller when their im- 
portant discovery of the bright-line spectrum of nebulæ 
was given to the world. 

It remains, then, to see whether the meteontic hypo- 
thesis can explain these appearances when it is acknow- 
ledged that all the prior ones have broken down. 
Let us for the sake of the greatest simplicity consider a 
swarm of meteorites at rest, and then assume that others 
from without approach it fiom all directions, their 
previous paths being deflected. There will be at some 
distance from the centre of the swarm a region in which 
collisions will be most valid. Meteorites arrested here ! 
will begin to move in almost circular orbits round the ! 
common centre of gravity. 





The major axes of these orbits may be assumed to be 
not very diverse, and we may further assume that, to 
begin with, one set will preponderate over the rest. Their 
elliptic paths may throw the periastron passage to a con- 
siderable distance from the common centre of gravity ; 
and if we assume that the meteorites with this common 
mean distance are moving in all planes, and that some 
are direct and some retrograde, there will be a shell in 
which more collisions will take place than elsewhere, 
Now, this collision surface will be practically the only 
thing wstble, and wll present to us the exact and 
hitherto unexplained appearance of a planetary nebula— 
a body of the same tntenstty of luminosity at tts edge 
and centre—thus putting on an almost phosphorescent 
appearance. 

Such a collision surface, as I use the term, is presented 
to us during a meteoric display by the upper part of our 
atmosphere. 

I append a diagram, Fig. 1, which shows how, if 
we thus assume movement round a common centre of 
gravity in a mass of meteorites, one of the conditions of 
movement being that the perastron distance shall be 
somewhat considerable, the mechanism which produces 
the appearance of a planetary nebula is at once made 
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apparent. The diagram shows the appearance on the sup- 
position that the conditions of all the orbits with reference 
to the major axis shall be nearly identical, but the appear- 
ances would not be very greatly altered if we take the more 
probable case in which there will be plus and minus values. 


Globular "Nebula showing Condensations until finally 
a Nebulous Star 1s reached. 


If we grant the initial condition of the formation of 
a_collision-shell, we can not oaty explain the appearances 





put on by planetary nebula, but a continuation of the 
same line of thought readily explains those various, other 
classes to which Herschel has referred, in which ‘con- 
densations are brought about, either by a gradual con- 
densation towards the centre, or by what may be termed 
successive jumps, showing that they are among the earliest 
stages of nebular development. j 

To explain tbese forms we haye only to consider what 
will happen to the meteorites which undergo collision in 
! the first shell. They will necessarily start in new orbits, 








Fic 
colls ons which occur alon 
and there will be an additional sp 

one represents the appearance o 


2.~~Suggestion as to the ongin of a globular nebula with a bighter central 

to ie the ephe of intersection represinied by 

ere of intergec on, rep esented by the smaller circle. Tao lsft-hani diagtam is a cross-section, and the right-han 
the two collision shells as seen from a point outside 





rtion, As in the former case, the luminosity of the fainter portion is due 
the la-ger circle. After collision the meteorites will travel in new orbi 


Bic 3.~—Suggestion as to the origin of a nebulous star. The orbits of the inner set of meteorites are very olliptic, so that the shell of intersection appears 
almost as a point. As in the previous cases, the left-hand diagram represents the meteoric systems in section, and the right-hand one the appearance 


from a pomt outside, 


and it is suggested that an interior collision-shell will in 
this way be formed, 

In consequence of the collisions the orbits will have a 
tendency to get more and more elliptic, while the peri- 
centric distance will at the same time be 1educed; the 
swarm will, in consequence of this action, gradually 
brighten towards the centre through collisions being 
possible nearer the centre, and ultimately we shall have 
nebulæ with a distinct nucleus, the nucleus then repre- 





senting the /ecus of most collisions. This brightness 
may be sudden in places, or quite gradual, according to 
the collision conditions in each swarm. ‘The final stage 
will be a nebulous star. 


Effects of Subsequent Rotation.—Spheroidal Nebula. 


In such meteor-swarms as those we have considered, 
it must be that rotation is sooner or later sst up. Other- 
wise it would be impossible to account for the spheroidal 
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nebulæ at all. J am aware that in Newton’s opinion the 
cause of this rotation was not mechanical, but the 
moment we assume a meteoric origin of these globular 
clusters it is straining the facts to assume that the in- 
take will be exactly the same at all points, and the 
moment the bombardment is more or Jess localized, 
rotation must follow sooner or later. Sir William 
Herschel, in his paper of 1811 (p. 319), says: “If 
we consider this matter in a general light, ıt appears 
that every figure which is not already globular must 
have eccentric nebulous matter, which, in its en- 
deavour to come to the centre, will either dislodge 
some nebulosity which is already deposited, or slide 
upon it sideways, and in both cases produce-a circular 
motion; so that, in fact, we can hardly suppose a possible 
production of a globular form without a subsequent 
revolution of nebulous matter, which in the end may 
settle in a regular rotation about some fixed axis.” 

Given, then, a globular swarm with a rotation around 
an axis, we have to discuss the phenomena produced by 
collisions under a new set of circumstances. 

Here at once we have to account for the fact that the 
nearly spherical forms are very short-lived, for they are 
very rare; we seem to jump, as it were, from globes to 
very extended spheroids. 

If it be conceded that from the above considerations 
we are justified in supposing that the elliptic and other 
spheroidal nebulz really represent a higher stage of evo- 
lution than those presented to us in the globular form, it 
is clear that on the meteoritic hypothesis the greater part 
of the phenomena will represent to us what happens to 
such a system under the condition of a continuous 
bombardment of meteorites from without. . 

So soon as we have a minor axis, there will at first be 
more collisions parallel to it; the result of this will be that 
the equatorial plane will be intensified, and then, later on, 
if we conceive the system as a very extended spheroid, 
it is obvious that meteorites approaching it ım direc- 
tions parallel to its minor axis will now have fewer 
chances of collisions than those which approach it, from 
whatever azimuth, in what we may term the equatorial 
plane. These evidently, at all events if they enter the 
system in any quantity, will do for the equatorial plane 
exactly what their fellows were supposed to do for the 
section in Fig. 1, and we shall have on the general 
background of the symmetrically rotating nebula, which 
may almost be invisible in consequence of its constituent 
meteorites all travelling the same way and with nearly 
equal velocities, curves indicating the regions along which 
the entrance of the new swarm is interfering with the 
movements of the old one; if they enter in excess from 
any direction, we shall have broken rings or spirals. 

This was suggested in my last paper. Various rings 
will indicate the regions where most collisions are possible, 
and the absence of luminosity in the centre by no means 
demonstrates the absence of meteorites there. 

Researches by Lord Rosse and others have given us 
forms of nebulee which may be termed sigmoid and 
Saturnine, and these suggest that they and the elliptical 
nebula themselves are really produced by the rotation 
of what was at first a globular rotating swarm of meteor- 
ites, and that in these later revelations we pick up those 
forms which are produced by the continued flattening of 
the sphere into a spheroid under the meteoric con- 
ditions stated. It is worthy of remark that all the 
forms taken on by the so-called elliptic nebule described 
by the two Herschels, and by the spiral, sigmoid, and 
Saturnine forms which have been added to them by the 
labours of Lord Rosse and others, are recalled in the 
most striking manner by the ball of oil in Plateau’s 
experiment, when rotations of different velocities are 
imparted to it. It is my intention to repeat Plateau’s 
experiments, and to take instantaneous photographs of 
the various phenomena presented, and to place them side 
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by side with the drawings of nebula, of which they are 
almost the exact counterparts. 

The Saturnine form may, indeed, in some cases re- 
present either the first or last stages in this period of the 
evolutionary process. I say may represent, in conse- 

uence of the extreme difficulty in making the observa- 
tions, so that in the early stages a spherical nebula, 
beginning to change into a spheroid, may have its real 
spheroidal figure cloaked by various conditions of 
illumination. 

The true Saturnine form must, as in the case of Saturn 
itself, represent one of the latest forms ın the meteor- 
swarm, because, if it be not continually fed from without, 
collisions must sooner or later bring all the members of 
the swarm to the centre of figure. 


Cometic Nebula, 


I do not know that any explanation has, so far, been 
suggested as to the ongin of these curious forms, which 
were first figured by Sir William Herschel, and of which 
a number have recently been observed in the southern 
hemisphere (“ Melbourne Observations”). It ıs clear 
that in them the conditions are widely different from 
those hitherto considered in this paper. I think that the 
meteoritic hypothesis satisfactorily explains them, on the 
supposition that we have either a very condensed swarm 
moving at a very high velocity through a sheet of meteor- 
ites at rest, or the swarm at rest surrounded by a sheet 
all moving in the same direction. It is a question of 
relative iene 

If we consider the former case, it is clear that the 
collision region will be in the rear of the swarm, that the 
collision wil be due to the convergence of the members 
of the sheet due to the gravity of the swarm, and that 
the collision region will spread out like a fan behind the 
swarm. 

The angle of the fan, and the distance to which the 
collisions are valid, will depend upon the velocity of the 
condensed swarm. 


Nebulous Origin of some Bodies which appear as Stars. 


From this point of view it is also possible that many 
stars, instead of being true condensed swarms due to the 
nebulous development to which we have referred, are 
simply appearances produced by the intersection of 
streams of meteorites. They are, then, simply produced 
by an intensification of the conditions which gave rise to 
the brighter appearances recorded by Herschel! here and 
there in his diffused nebulosities. The nebulous append- 
ages sometimes seen in connection with stars strengthen 
this view. 


II. STARS WITH BRIGHT LINES OR FLUTINGS. 


I pointed out in my fast paper that those stars in the 
spectra of which bright lines had been observed were in 
all probability the fist result of nebulous condensation, 
both their continuous spectrum and that of the surround- 
ing vapour being produced by a slightly higher tempera- 
ture than that observed in nebule in which similar 
though not identical phenomena are observed. 

I have recently continued my inquiries on this point: 
and I may say that all I have recently learned has 
confirmed the conclusions I drew in my last paper, 
while many of the difficulties have disappeared. Be- 
fore I refer to these inquiries, however, it is necessary to 
clear the ground by referring to the old view regarding 
the origin of bright lines in stellar spectra, and to the 
question of hydrogen. 


Reference to the Old View by which it was supposed 
some of the Bright-line Phenomena might be accounted 
jor. 

In the views which, some years ago, were advanced by 
myself and others, to account for the bright lines seen 
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in some of the “stars” to which reference has been | The Question of Hydrogen in the Case of ‘Bright-Line 
made, the analogy on which they were based was Stars. 


founded on solar phenomena; the “stars” in question 
being supposed to be represented in structure by our 
central luminary. The main constituent of the solar 
atmosphere outside the photosphere is hydrogen, and it 
was precisely this substance which was chiefly revealed by 
these stellar observations and in the Novas, in which cases 
it was sometimes predominant. A tremendous develop- 
ment of an atmosphere like that of the sun seemed to 
supply the beta pay of the phenomena. 

Acting on this view in 1878, I attempted to catch these 
chromospheric lines in a Lyrae, abandoning the use of a 
‘cylindrical lens infront of the slit with this object in 
view. 

Further, it was quite clear that if such gigantic supra- 
photosphenc atmospheres existed, their bright limes 
might much modify their real absorption-spectra ; even 
“worlds without hydrogen” might be thus explained 
mutant supposing a /usus natura, and so I explained 
them. 

That this view is untenable, as I now believe, and that 
it is unnecessary, will, I think, be seen from what follows. 
A long series of newly described phenomena, which 
are absolutely incomprehensible while it is applied to 
them, find, I think, a simple and sufficient explanation. 
I must hold that the view is untenable, because how a 
body constituted in any way like the sun could change 
its magnitude from the thirteenth to the sixth every 
year or so, or change its hydrogen lines from bright to 
dark once a week, passes comprehension ; and the more 
closely a “star” resembles the sun the less likely are 
such changes to happen. Even the minor evolutionary 
changes are inexplicable on this hypothesis, chiefly be- 
cause ina completely condensed mass the temperature 
must be very high and constant, while I have shown that 
the spectrocopic phenomena are those of a specially low 
temperature; and I may now add that many of the ob- 
jects are extremely variable in the quantity and quality 
of the light they emit. 

Another cause of the appearance of the hydrogen lines 
has been suggested by Mr. Johnstone Stoney (Proc. Roy. 
Soc., vol. xvii p. 54). He considers it due to the clash- 
ing togethereof the atmospheres of two stars, the outer 
constituent of the atmosphere—hydrogen—alone being 
raised by the friction to brilliant incandescence. 

Another objection we can urge against the old view 
is that all bodies in the universe cannot be finished 
suns in the ordinary sense, and that it leaves out of ac- 
count all possible processes of manufacture, not only of 
single stars, but of double and multiple systems, at all 
stages between nebula and sun ; while the new one, by 
simply changing the unit from he star to each individual 
constituent, ıt is haidly too much to say, explains every- 
thing, though it is perfectly true that ın some of the 
steps a considerable acquaintance with spectroscopic 
phenomena is necessary to realize the beauty and the 
stringency of the solutions, 


1)... The son which we see, the sun which sends us the majority 
ef the light we receive is but a small kernel in a gigantic nut, so that 
the diameter of the renl sun may be, say, two million miles Suppose 
then that seme stars have my large coronal atmospheres, if the area of 
the coronal atmosphere is smali compared with the area of the section of the 
true disk of the sun, of course we shall get an ordinary m of the star, 
that 15 to say, we shall get the indications of absorption which make us class 
the stars apart ; wo shall get a continuous spectrum barred by dark Hines. 
But suppose that the area of the coronal atmosphere is something very con- 
siderable indeed, let us assume that it has an area, say fifty times greater 
than the section of the kernel of the star itself, now, although each unit of 
surface of that coronal atmosphere may be much less luminous than an equal 
unit of surface of the true star at the centre, yet if the area be very large, 
the spectroscopic writing of that large area will become wimble side by side 
with the dark Imes due to the brilliant reg on in the centre where we can 
study absorption; other lines ight ones) proceeding from the exterior 
portion of that star will be visible in the m of the apparent soft we 
call a etar. Now it is difficult to say whether sach a body as that is a star or 
anebula We may look upon it as a nebula in a certain stage of conden- 
sation, we may look upon tt as a star at a certain stage of growth.’’—Proc 
R.S. 1878, No. 185, p. 49 








It may be convenient also that I should summarize the 
various conditions under which the lines of hydrogen are 
observed in the meteorite swarms we are now considering. 

In the “nebulae” we begin with the widest interspaces. 
Future investigation may show that, as I have suggested, 
those in which the hydrogen lines are absent are Ai most 
widely spaced of all. Be this as it may, it is a matter of 
common knowledge that with the brighter nebula, such 
as that of Orion, to take an instance, we have hydrogen 
associated with the low-temperature radiation of olivine. 
That the hydrogen is electrically excited to produce this 
glow is proved by the fact that the temperature of the 
meteorites themselves must be very low; otherwise the 
ee would not show itself without the manganese 
and iron constituents, and the continuous spectrum would 
be much brighter and longer than it is. 

In the former paper I showed that in my laboratory 
experiments, when the pressure was slightly increased in 
a tube containing gases obtained from meteontes, the 
carbon bands began to be visible. Weshould expect this 
to happen therefore in a meteor swarm at some point at 
which the mean interstitial space was smaller than that ac- 
companied by the appearance of the hydrogen lines; andit 
would be natural that both should be seen together at an 
early stage and both feeble, by which I mean not strongly 
developed, as hydrogen is not strongly developed even 
in the nebula of Orion, none of the ultra-violet lines being 
visible in a photograph, while the magnesium line is. 

The association of the low-temperature lines of hydro- 
gen with the flutings of carbon 1s therefore to be expected, 
and I shall subsequently show that we have such an asso- 
ciation in the so-called bright-line stars; and even at a 
further stage of development, in stars hke a Ononis, the 
hydrogen is still associated with the carbon. 


The Cometic Nature of Stars with Bright Lines in their 
Spectra, 

Seeing that the hypothesis I am vere on demands 
thatthe luminosity ın stars and the bright lines in their 
spectra are produced by the collisions of meteorites, the 
spectra of those bodies must in part resemble those of 
comets, in which bodies by common consent the luminosity 
is now acknowledged to be produced by collisions of 
meteorites. 

We must, however, first consider the vast difference in 
the way in which the phenomena of distant and near 
meteoric groups are necessarily presented to us; and, 
further, we must bear in mind that in the case of comets, 
however it may arise, there is an action which drives the 
vapours produced by impacts outward from the swarm in 
a direction opposite to that of the sun 

It must be a very small comet which, when examined 
spectroscopically in the usual manner, does not in con- 
sequence of the size of the image on the slit enable us to 
differentiate between the spectra of the nucleus and 
envelopes. The spectrum of the latter is usually so 
obvious, and the importance of observing it so great, 
that the details of the continuous spectrum of the nucleus, 
however bright ıt may be, are almost overlooked. 

A moment’s consideration, however, will show that if 
the same comet were so far away that its whole image 
would be reduced to a point on the sht-plate of the instru- 
ment, the differentiation of the spectra would be lost; we 
should have an integrated spectrum in which the brightest 
edges of the carbon bands, or some of them, would or 
would not be seen superposed on a continuous spectrum. 

The conditions of observations of comets and stars 
being so different, any comparison is really very difficult ; 
but the best way of proceeding is to begin with the 
spectrum of comets in which, in most cases, for the reason 
given, the phenomena are much more easily and accurately 
recorded. * 
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But even in the nucleus of a comet as in a star it is 
much more easy to be certain of the existence of bright 
lines than to record their exact positions, and as a matter 
of fact bright lines have been 1ecorded, notably in Comet 
Wells and 1n the great comet of 1882. 

The main conclusion to which my researches have led 
me is that the stars now under consideration are almost 
identical in constitution with comets between that con- 
dition in which, as in those of 1866 and 1867, they give 
us the absolute spectrum of a nebula and that put on by 
the great comet of 1882. 

I am aware that this conclusion is a startling one, but a 
little consideration will show its high probability, and a 
summary of all the facts proves it, 1 think; bevond all 
question. 

While: we have bright lines in comets, it can be 
shown that some of them are the remnants of flutings. 
Thus in Comet III. of 1881, as the carbon lines died 
away the chief manganese fluting at 558 became con- 
spicuously visible; it had really been recorded before 
then. The individual obseivations are being mapped in 
order that the exact facts may be shown. It may 
probably be asked how it happened that the fluting of 
magnesium at 500 was not also visible. Its absence, 
however, can be accounted for: it was masked by the 
brightest carbon fluting at 517, whereas the carbon 
fluting which under other circumstances might mask the 
manganese fluting at 558 is always among the last to 
appear very bright and the first to disappear. 

nthe great comet of 1882, which was most carefully 
mapped by Copeland, veiy many lines were seen, and 
indeed many were recorded, and it looks as 1f a complete 
study of this map will put us in possession of many of 
the lines recorded by Sherman in the spectrum of y 
Cassiopeia. We have then three marked species of non- 
revolving swarms going on all fours with three marked 
species of revolving ones, and in this we have an ad- 
ditional argument for the fact that the absence in the 
former of certain flutings which we should expect to 
find may have their absence attributed to masking by 
the carbon flutings. 

We have next, then, to show that there are carbon 
bands in the bright-line stats. 

There is evidence of this. Among the bright lines 
recorded is the brightest carbon fluting at 517. Thisis 
associated with those lines of magnesium and manganese 
and iron visible at a low temperature which have been 
seen in comets. 

But we have still more evidence of the existence of 
carbon. Ina whole group of bright-line stars there is a 
bright band recorded at about 470, while, less refrangible 
than it, there appears a broad absorption band. I regard it 
as extremely probable that we have here the bright carbon 
band 467-474, and that the appearance of an absorption 
band is due to the fact that the continuous spectrum of 
the meteorites extends only a short distance into the blue. 

If we consider such a body as Wells’s comet, or the 
great comet of 1882, as so great a distance from us that 
only an integrated spectrum would reach us, in these 
cases the spectrum would appear to extend very far, and 
more or less continuously, into the blue; but this appear- 
ance would be brought about, not by the continuous 
spectra of the meteorites themselves, but by the addition of 
the hydrocarbon fluting at 431 to the other hot and cold 
carbon bands in that part of the spectrum. 

There are other grounds which may be brought forward 
to demonstrate that the difference between comets and 
the stars now under discussion is more instrumental than 
physical. 

Supposing that the cometic nature of these bodies be 


1 “Observations of Comet II., 1861, June 25.—The spectrum of the 
oucteus is continuous; that of the coma shows the usual bands. Witha 
narrow glt there are indications of many lines just beyond the verge of dis- 
tinct visibliity.”—-Copelund, Coperanus, vol il. p. 296. 











conceded, the laboratory work will show us which flutings 
and lines will be added to the nebula spectrum upon each 
rise of temperature; and the discussion, so far as it has 
gone, seems to show that such lines and flutings have 
actually been observed. 

The, difficulties of the stellar observations must always 
be borne in mind. It will also be abundantly clear that 
a bright fluting added to a continuous spectrum may 
produce the idea of a bright line at the sharpest edge 
to one observer, while to another the same edge jill 
appear to be preceded by an absorption band. 


III. STARS WITH BRIGHT FLUTINGS ACCOMPANIED BY 
DARK FLUTINGS. 


I also showed in the paper to which reference has 
been made that the so-called “stars” of Class III.a 
of Vogel’s classification are not masses of vapour like our 
sun, but 1:eally swarms of meteorites ; the spectrum being 
a compound one, due to the radiation of vapour in the 
interspaces and the absorption of the light of the red- 
or white-hot meteorites by vapours volatilized out of them 
by the heat produced by collisions. The radiation is that 
of carbon vapour, and some of the absorption, I stated, 
was produced by the chief flutings of manganese. 

These conclusions were arrived at by comparing the 
wave-lengths of the details of spectra recorded in my 
former paper with those of the bands given by Dunér in 
his admirable observations on these bodies.? 

The discovery of the cometic nature of the bright-line 
stars greatly strengthens the view I then put forward, not 
only with regard to the presence of the bright flutings of 
carbon, but with regard to the actual chemical substances 
driven into vapour. From the planetary nebulz there is 
an undoubted orderly sequence of phenomena through 
the bright-line stars to those now under consideration, 
if successive stages of condensation are conceded. 

I shall return to these bodies at a later part of this 
memoir. 


IV. STARS IN WHICH ABSORPTION PHENOMENA 
PREDOMINATE. 


I do not suppose that there will be any difficulty in 
recognizing, that if the nebula, stars with bright lines 
and stars of the present Class II a are constituted as 
state them, all the bodies more closely resembling the sun 
ın structure, as well as those more cooled down, must 
find places on a temperature curve pretty much as I have 
placed them ; the origin of these groups being, first still 
further condensation, then the condition of maximum 
temperature, and then the formation of a photosphere 
and crust. 

We shall be in a better position to discuss these later 
stages when the classifications hitherto adopted have been 
considered. 

(Zo be continued.) 





THE HITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES? 


Iv. 


"LE Rese who have attempted to decipher the Hittite 

inscriptions have not always regarded a fact which 
may be discerned with tolerable facility. The inscrip- 
tions from Hamath, and those from Jerablûs or Car- 
chemish, though no doubt deriving their origin from a 
common source, yet present, as we know them, two dis- 
tinct types. Symbols usual and frequently repeated on 
the Jerablis monuments are wholly absent from those of 


+ “Les Étoiles ù specires de la troisième classe,” Aong?. Svenska Vitens- 
kaps-Akademiens Handlingar, Bandet 21, No. 9, 1885. , 
_ * Based on Lectures delivered by Mr Thomas Tyler atthe British Museum 
in January 1883. Continued from p. 562. 
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Hamath. Other symbols, not difficult to identify- as 
essentially the same, yet assume a form more or less 
changed. The difference is altogether so considerable 
that in ancient times the ability to read and fully under- 
stand the one type may quite’ possibly not have involved 
a facility of perfectly comprehending the other. The 
difference might be spoken ofas one of dialect, 1f that word 
could be, in this case, appropriately employed. Then, so 
far as the more considerable monuments in the Museum 
fram Jerablůs or Carchemish are concerned, there is clearly 
between them a difference in age, and the difference may 
possibly be very great. As evidence in support of this asser- 
tion, I mayadduce a symbol which was intended apparently 
to denote an agncultural implement. When this symbol 
was given as in Fig. M (1), though probably drawn out of 
perspective and perhaps already somewhat conven- 
honalized, yet its relation to the actual object would 
seem to have been not very distant. But when the 
symbol has become changed in the manner that appears 
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Fic. M.~-Symbols of agricultural implements’ 1 and a, from Jerablis 
monuments; 3, from incised bowl. 
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in (2), there is no difficulty in recognizing that a con- 
sıderable interval must have elapsed. In (3), on an 
incised bowl, at present deposited in the British Museum, 
the same symbol has assumed something of a hieratic 
form. Though the bow] was found at the site of Babylon, 
the inscription cut into it obviously belongs to the Car- 
chemish type. Possibly the bowl had been brought from 
Carchemish as a trophy. 

It is conceivable that (1) might denote a kind of 
harrow, but more probably the vertical portion repre- 
sents the end of a threshing-sledge, with: teeth of stone 
or iron projecting therefrom. It appears to: me very 
doubtful whether this symbol (which 1s not found on the 
inscriptions from Hamath) is ever used with any direct 
reference to agricultural operations. It is rather to be 
understood figuratively of severity ın warfare and of the 
devastation: of an enemy’s country. This is in accord- 
ance with the usage of the Biblical books, which, on 
account of local contiguity, have, m relation to the 
Hittite inscriptions, peculiar importance. Thus we find, 
in Amos i. 3, “For three transgressions of Damascus 
and for four, I will not turn away [the punishment} 
thereof; because they have threshed Gilead with thresh- 
ing-instruments of iron”; and there are other similar 
passages. Moreover, such metaphorical or figurative 
lage tales of material symbols is in accordance 
with what we know of the use of picture-writing by 
the American Indiins. I ought, perhaps, to add that 
on the Carchemish inscriptions the threshing-sledge is 
usually accompanied by what is probably the representa- 
tion of the more essential parts of a plough somewhat 
conventionalized. Between the pole (or handle) and the 


=> 


Fic. N.---Probable symbol of plough. 


share or tooth, wedges would seem to have been inserted 
to keep the tooth firm in its place. By an easy metonymy 
a plough would denote land tilled and cultivated. Fig. N 
gives this symbol as accompanying Fig. M (2). 


The difficulty of explaining the characters of the | 











Hittite inscriptions may result in part from the objects 
originally depicted being such as are no longer known to 
us. But probably a much more serious cause of difficulty 
is to be found im ‘conventionalmation and the changes 
made to facilitate rapid execution. And we must take into 
account, in addition, the necessity which would arise in 
some cases for the lateral compression of the representa- 
tion, if I may so speak, in order that the symbol might 
be conveniently given in the same line and in asso- 
ciation with other symbols. This last remark applies 
particularly to a symbol which, there ıs strong reason to 
believe, represents the s/adoo/, or instrument for raising 
water, still used in the East. It would have been incon- 
venient to represent at full length the lever at top, with a 
weight at one end, and a bucket, suspended by a cord or 


Fic. O.—Shadoof symbol, from Jerablds inscriptions. 


chain, from the other. Consequently: we have the instru- 
ment represented with modification, and with the lever 
shortened. Here again ın all probability the symbol ıs 
used for the most part figuratively, and not im general 
with reference to the raising of water or the irrigation of 
land. People familiar with the swinging up and down 
of the lever, and of bringing up the bucket of water, 
might use the symbol of “raising” in a wider sense, or 
generally of active and efficient operation. It is poe 
with this latter meaning that it is employed in three out 
of the five Hamath inscriptions, and in a combination of 
symbols which is exceedingly interesting and instructive. 
Two of the three are represented in Fig. P. As to the 
general subject, the presence of the hand grasping war- 
like weapons can scarcely leave a doubt ; and in accord- 
ance with this indication 1s the spear-head, however 
ornamented, at the other end of the figure. The two 
triangular-topped symbols between, piobably denote 
actual conflict. The idea represented conventionally 





Fic. P —Groups of symbols ending two Hamath inscriptions. 


may be that of a mass of warriors who have closed 
together in deadly combat, ora mass of spears seen 
together. Under the first of these triangular-topped’ 
figures is a symbol which has been supposed to repre- 
sent an insect. The two symbols together may be taken 
as meaning “ war commencing.” In the second place, we 
have a combination with the shadoo/, and we may interpret, 
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“war in active operation.” In the third combination 
the change in both the symbols is to be noted. That at 
the top may refer to a custom of enwreathing or adorning 
the arms of warriors to denote success in war, and to 
celebrate victory; and the change in the shadoo/ cor- 
responds therewith. In (1) the vertical bar is doubled, and 
two short horizontal bars are added beneath ; in (2) we 
may take it that the same end is attained by eaetpening 
the vertical bar, while, as before, the two short horizont 
bars are added, and the ornamentation of the spear is 
lengthened. This third combination manifestly marks 
the climax ; but it can only indicate this, if, in accordance 
with what I have already said, the inscriptions are to be 
read “with the faces.” And very important additional 
evidence is also furnished by these groups as to the 
ideographic character of the inscriptions. 

That a comparatively primitive people, eip oyinig the 
shadoof, the plough, and the threshing-sledge, sbould 
use figures of these instruments to represent ideas more 
or less abstract can scarcely excite surprise. Probably 
too, a paucity of symbols might lead to those employed 
being used to denote a plurality of somewhat diverse 
significations, 

A symbol, with regard to the meaning of which the 
evidence is especially clear, is the symbol of deity or 
divinity on the Jerablûs monuments. This symbol con- 
sists of a straight stroke and a crescent, denoting in all 
probabilty Asherah, “the straight,” and the goddess 
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Fic. Q.—The symbol of deity, with various figures on Jerablûs monuments, 


Ashtoreth. Such a combination would accord with the 
close relation between Asherahand Ashtoreth in the Old 
Testament! But, whether this explanation is admitted 
or not, that the symbol denotes deity or sacredness can 
scarcely admit of question. In the first place the symbol 
occurs invariably at the top of the line on the Jerablis 
monuments, is fact is itself significant. Then, three 
tumes on the “doorway inscription” what are evidently 
hands, though somewhat conventionahzed, are held up 
towards the symbol in worship, as with the palm upward 
(1), according to the widely-spread custom, and also, as it 
would seem, in giving thanks (Fig. T). The symbol is to 
be seen also above a sacred tree (3), and above a rudely- 
shaped idol (2), from a fragment found at Jerabliis, This 
idol may have been a /usus nature, presenting a distant 
resemblance to the human face, and but slightly modified 
by art. And on the rounded pillar from Jerablis, which 
bears the most modern, comparatively, of the three con- 
siderable inscriptions obtained from this site, we find the 
same symbol over very curious figures which, as it seems 
to me, were intended to represent spiritual beings or dis- 
embodied souls (4). They are insubstantial ef3eAa, mere 
masks as it would appear, and with tail-like prolonga- 

* Asherah was probably a phallic symb.l. This accords with the view 


of Movers (‘‘Die Phonizer,” vol. i, p. 360 sgg ), and with that of the 
Rabblos (c£ I Kings xv. 13, and the commentaries thereon) 





tions instead of bodies. They-are horned, however, and 
the horn was a sign of dignity and power. On the whole, 
the evidence of the value of the straight stroke and 
crescent is, in my judgment, entirely conclusive. I ought 
to add that this Biss) is not found on the inscriptions 
from Hamath; and thus in all probability is indicated a 
difference of religious cult.? 

An interesting question presents itself as to whether 
the names of Hamath and Carchemish can be detected 
on the inscriptions. In reply it may be stated that the 
name or symbol of the ancient city on the site of Jerablûs 
may be pointed out with a good deal of confidence. 





Fic. R —Name of ancient city on Jerablûs monument. 


The oval symbol, which appears at the top in Fig. R, in 
its origin was intended, no doubt, as a plan of a aty. A 
similar oval form, both of the military camp and of the 
city (Layard’s “ Monuments of Nineveh,” pl. 77), is to be 
seen depicted on the Assyrian monuments. And, with 
regard to the Hittite symbol, it is also worthy of note that 
not only on the Egyptian monuments is there an analo- 
gous circular symbol of “ city ” or place,” butthat a similar 
symbol, with the like meaning, was found in Mexico, both 
of circular form, and, as it would seem, also oval. For 
the latter see Brasseur de Bourgbourg, “Etudes sur le 
Système graphique et la Langue des Mayas,” Paris, 1869, 
vol. i. p. 150. From the Assyrian monuments it appears 
that fortresses were not uncommonly of angular and 
Vasari form. I therefore take the lozenge-shaped 

gure to denote the idea of “ fortress.” Like the “city” 
symbol it has what we-may regard as a road or street 
crossing it; and it has markings indicating, in all prob- 
ability, gates, at the other corners. Then, as tothe eagle, 
a question of great interest, 1f of some difficulty, presents 
itself. The ancient city on the site of Jerablis we have 
identified with Carchemish. As already stated, the name 
Carchemish has been looked upon as denoting “the 
fortress of Chemosh.” The question then occurs, If the 
lozenge-shaped figure denotes “fortress,” does the eagle 
denote Chemosh? Whatever may be the etymology of 
“ Chemosh,” it is sufficiently probable that Chemosh was, 
lke Baal and Moloch, a solar deity. This, indeed, has 
been previously suggested. And the sun might very well 
be represented by the eagle, the bird of the sun. More- 
over such a view is not purely hypothetical. As is well 
known, in ancient Egypt, Horus, the god of the rising 
sun, was represented by the hawk. Then there is reason 
to think that, in connection with the solar cult, the eagle 
was worshipped or regarded as a sacred bird at places 
in or near the Hittite country, and not very far distant 
from Carchemish. 

Looking, then, upon the eagle and upon the second 
part of the name “Car-chemish” as both representing 
Chemosh, there remains no difficulty about the first part 
of the name, as we find, in Assyrian, cars, a foitress— 
a word found also, with comparatively slight modification, 
in Hebrew (4:7). 


the oom, which Mr. Bare 
date euli 
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With regard to Hamath, though the evidence is 
weaker, yet probably the city is indicated by a symbol 
consisting of the vase or receptacle (Fig. S, 1), with the 
oval character “ city” above and the feminine sign below. 
The word “Hamath” comes very near to one used in 
Hebrew for a bottle or bulging receptacle. 


& 


2 


Fic, S.—Symbols on ‘ doorway inscription ” from Jerablas: r, vase or 
receptacle , 2, hand seizing vegetation, 





The receptacle in the figure, having three vertical 
marks, and one or two horizontal marks, is a common 
symbol on the Jerablis monuments. Probably, as in the 
bag previously spoken of (and see Fig. T), the three 
vertical marks denote objects within the receptacle ; 
we may suppose, pieces of metal used as uncoined 
money. It seems most likely, however, that the difference 
in external shape of the receptacles indicates a difference 
in the nature and value of the contents. The symbol of 
seizing vegetation is another example of the use of ideograph 
or picture-writing in these inscriptions, That the thing 
seized is a plant or herb is sufficiently obvious. And from 
the accompanying symbols there is reason to think that 
one of the food-producing cereals, when upe, is intended. 

Treated in accordance with the principles which have 
guided us, and the conclusions previously expressed, the 
group of symbols concluding the “ doorway inscription” 
in the British Museum will be found to yield probable and 
consistent results. Beginning from the reader’s left, we 
have a symbol which, probably deriving its origin from the 
chase, bears some resemblance to the leg of an animal 
repeated, but inverted. The inverted position would 
appropriately represent the total defeat of an enemy, 








Fig. T.—End of " doorway iaserption” from Jerablûs, in the British 
Mussum, 


while the repetition or doubling may be reparar as im“ 
plying plurality, and perhaps flight. Then follow symbols 
denoting probably repeated thanksgivings to the gods 
(notice the doubling of the sign® of deity). Next comes 
the bag of treasure with the hand beneath pointing 
towards the king. Under the king’s head 1s a hand in the 
attitude of acceptance. Here is essentially what we find 
on the Yuzgat seal, but the object being accepted is not 
identical with the bag behind the king, Perhaps it 
denotes the tribute the payment of which was imposed 
on the conquered people Then follows the shadoof 
symbol, which here may well imply the vigorous prosecu- 
tion of agriculture on the restoration of peace. At the 
end is the plant with four strokes above it, which may be 
regarded as signifying that the earth brought forth 
abundantly, or fourfold? But whether the interpretation 
I have thus given is accepted or not, the ideographic 
character of the group is altogether unmistakable. 
Allusion was previously made to the name “ Zu-zu,” 
or “Su-su ” (see p. 539, note) as possibly occurring on the 
shortest (excepting mere fragments) of the inscriptions 
x oF ma 

hapa of chaoi which was incised m the tribua paid by Maha of Moab 


tothe king of Israel (II Kings iu. 4), 
* CE Amosi 3 seg, and the Biblical use of four” and “fourfold.” 











from Jerablfis in the Museum. In the first line of the 
inscription is the most important of the places where the 
name would be thus read in accordance with the con- 
clusions arrived at with regard to the Tarkutimme 
inscription. In the group there are two smaller cones 
and one larger, all crossed by horizontal ines. The two 
smaller cones will represent, as on the Tarkutimme 
inscription, a people or nation. This coincidence with 
the Tarkutimme inscription may give credibility to the 
supposition of still further agreement. The animal’s 
head resting on the double cone will denote the name of 
the people. The taller cone would probably denote a. 
king or possibly kings, crossed as ıt is by horizontal 
lines. A curve passes from the top down near the side 
of the taller cone, and above are the two strokes repeated 
and placed at an angle, which would be read “Zu-zu” or 





Fic. U.—Group of symbols from Jerablûs monument in the Britsh Museum. 


“Su-su” Connected with the curve is an appendage 

assing to the head of an animal. Across this appendage 
Pind the curve also after the two have become united) 
pass horizontal lines, probably lines of plurality. The 
animal’s head, with the appendage, may give the name of 
a royal dynasty or possibly of a subordinate people.) But 
the chief interest attaches to the larger animal’s head. In 
accordance with what was before said, we may regard it 
as tolerably certain that the name of the people is re- 
peated. If “ Zu-zu” is the correct reading of the strokes 
above the tall cone, the name of the animal whose head 
rests upon the double cone ought to be essentially the 
same. ‘To solve the problem, if we are to be consistent, 
we must have recourse to the Semitic dialects, and 
preferably to Hebrew. Here we find a rare word, sis 
(from a root sug or giz), used of an animal browsing 
sometimes on the vine (Psalm lxxx. 13, A.V.). It would 
be difficult to determine what particular species of animal 
1s intended either in the Psalm or on the inscription ; 
but ıt would seem not unsuitable to suppose that young 
wild cattle are intended in both. It will be in accord- 
ance with what has been said to identify “Zu-zu” with 
the Zuzim described in Genesis xiv. 5, as dwelling in the 
country east of Re ers And indeed, from an ancient 
city on the site of Jerablûs, a hostile raid on Bashan, 
Gilead, and the adjacent country was likely enough to be 
undertaken. Assyriological research has tended to show 
that Chedorlaomer and some other names in Genesis 
xiv. are genuine. It would not be very wonderful if the 
Hittite monuments should show that this is the case also 
with the name Zuzim.* 

The results in decipherment thus set forth are, it may 
be said, but scanty and imperfect, and, in some cases, 
as based on slight evidence, may be lable to fall away 
when a wider induction 1s attainable. But “all science,” 
it has been said, “is provisional”; and in relation to 
such a subject as that with which these articles are 
concerned, it may be sufficient if we should succeed in 
setting forth just principles, and in making even a slight 
extension of the boundaries of knowledge. 


(To be continued.) 


1 Tt has been suggested that the smaller animal's head is that of a sues 
If so, in the plural, the name would bein Hebrew '‘ Tsebaim ” or “ Zebodm,” 
a name found in Genesis xiv. 2, but possibly this would only be a cunous 
coincidence. 

a The city indicated on this monument, for the name of which I have 
suggested '"Bamoth-elah” (axe, p. 539), may possibly be identical, judging 
from the ideograph, with Bamoth-in-the-valley of Numbers xxi. 20. 
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ASA GRAY. 


TH E followmg, as yet unpublished, words, almost the 

last spoken publicly by Asa Gray, have a pathetic 
interest for all those who knew and loved him. They 
were uttered in the Free Trade Hall, at Manchester, at 
the opening meeting of the British Association in August 
last, ın seconding the vote of thanks to Sir Henry Roscoe 
for his address :—~ 


“For the very great honour of being called upon to 
second the motion for a vote of thanks to your illustrious 
President, I am mainly indebted to that deference which 
is naturally accorded to advancing years, a deference 
which sometimes—as in the present case—takes one 
unawares, 

In looking back over the list of Corresponding Members 
of the British Association, I find myself, much to my 
surprise, nearly, if not quite, the oldest survivor. 

“ I recognize, therefore, a certain fitness, on this score, 
in the call upon me to be the spokesman of those, your 
brethren from other Jands, who have been invited to this 
auspicious gathering, and to the privilege of listening to 
the very thoughtful, well-timed, and most instructive 
address of your President. 

“ As guests, we desire, Mr. Mayor, heartily to thank the 
city of Manchester and the officers of the Association 
for inviting us; we wish to thank you, Sir Henry, for the 
gratification your address has afforded us. 

“ Convened at Manchester, and coming myself by way 
of Liverpool, I would say personally that there are two 
names which memory calls up from the distant past with 
unusual distinctness ; both names famuhar to this audience 
and well known over the world, but which now rise to my 
mind in a very significant way. For I am old enough to 
have taken my earliest lessons in chemistry just at the 
time when the atomic theory of Dalton was propounded, 
and was taught in the text-books as the latest new thing 
in science. 

“Some years earlier, Washington Irving in his “S‘etch- 
book” had hallowed to our youthful minds the name of 
Roscoe, making it the type of all that was liberal, wise, and 
gracious. And when I came to know something of 
botany I found that this exemplar, as well as patron, of 
good learning had, by his illustrations of Monandrian 
plants, taken rank among the Patres Conscript? of the 
botany of that day. 

“ The name so highly honoured then we now honour in 
the grandson. And I am confident that I express the 
sentiments of your foreign guests, whom I represent, 
when I simply copy the words of your President in 1842, 
now reproduced in the opening paragraph of the address 
of the President of 1887, transferring, as we fitly may, 
the application from the earlier to the later Manchester 
chemist : ‘Manchester 1s still the residence of one whose 
name is uttered with respect wherever science is culti- 
vated, who is here to-night to enjoy the honours due toa 
long career of persevering devotion to knowledge.’ 

“T cannot continue the quotation without material 
change. ‘That increase of years to him has been but 
increase of wisdom’ may indeed be said of Roscoe no 
less than of Dalton; but we are happy to know that we 
are now contemplating not the diminished strength of the 
close, but the manly vigour of the mid-course, of a dis- 
tinguished career. Long and prosperously may it grow 
from strength to strength. 

‘In general, praise of the address which we have had 
the pleasure of hearing would not be particularly becoming 
from one whose chemistry nearly ended as well as began 
with the simple atomic theory of Dalton. But there is 
one topic which I may properly speak of, standing as I 
do as a representative of those favoured individuals whom 
your programme—for lack of a better distinguishing word 
—calls foreigners. I refer to the urgently expressed 
‘hope that this meeting may be the commencement of an 














international scientific organization.’ For this we thank 
you, Mr. President, most heartily. This is, indeed, a con- 
summation devoutly to be wished, and confidently to be 
hoped for, by all of us, especially by those for whom I am 
speaking. Not only we Amencans, who are of British 
descent, and who never forget that blood is thicker than 
water, but as well our Continental associates on this plat- 
form, of the various strains of blood which interfused have 
produced this English race and fitted it for its noble 
issues—we, each and all, I repeat, accept this name of 
foreigners only in the conventional sense which the im- 
perfection of language imposes. In the forum of science 
we ignore it altogether. One purpose unifies and 
animates every scientific mind with ‘one divine intent, 
and that by no means the ‘far-off intent’ of which the 
poet sings, but one very near and pervading. So we took 
to heart the closing words of your President’s most 
pertinent and timely address. Indeed. we had taken them 
to heart in anticipation. And we have come to this 
meeting one hundred strong or more (in place of the 
ordinary score) fully bent upon making this Manchester 
meeting international. 

“Far back in my youthful days there was a strong- 
willed President of the United States, of military 
antecedents, who once drew up and promulgated an 
official order which somewhat astounded his Cabinet 
officers. ‘Why, Mr, President '’ they said, ‘you can’t 
do that.’ ‘Can't do it!’ replied General Jackson, ‘don’t 
you see that I have done it?’ And so we internationals 
have come and done it. I am the unworthy spokesman 
of such a numerous, and such a distinguished array of 
scientific foreigners as have never been assembled before. 

“ Next year, if you will, you shall have as many more, 
When you, too, are ready to cross the Channel or the 
North Sea, we shall compose only a larger scientific 
brotherhood. And when you cross again the Atlantic, the 
brotherhood of science will be the more increased, and 
its usefulness in proportion. 

“In behalf of your foreign guests, I heartily second the 
motion.” 





NOTES. 


FIFTEEN years have passed since the Marshall Hall Fund 
was instituted with the twofold purpose of commemorating the 
late Dr. Marshall Hall, and for the encouragement of research 
m that branch of natural science which he did so much to de- 
velop. The Trust provides “that a prize shall be given every 
fifth year for the best original work done and recorded in the 
English language durmg the previous quinquennium, in physio- 
logical or pathological researches relating to the nervous system, 
and that the prize shall c@nsist of the simple interest derived 
during the preceding five years from the amount of the capital 
fund.” The first award was made to Dr. Hughlings Jackson, 
the second to Dr, Ferrier, and this year the Council of the 


-Royal Medical and Chirurgical Society, in whose hands the 


Fund was placed, have awarded the prize to Dr. Walter Hol- 
brook Gaskell, F.R.S, Lecturer ın Advanced Physiology in 
the University of Cambridge. The Council have invited Dr. 
Gaskell to give some account of his work before the Society, 
and a special meeting will be convened for this purpose. 


Mr. MATTHEW ARNOLD, the tidings of whose death excited 
universal regret, did admirable service to the cause of education 
in England. No writer of his tame pressed more earnestly on 
the attention of the public the need of thorough educational 
1eform, and in his fall and lucid Report on the Universities and 
secondary schools of the Continent he showed how far, in almost 
all matters relating to this essential element of the national 
hfe, we had allowed ourselves to be outstripped by some of our 
neighbouis and rivals. Although, of course, convinced that 
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classical studies must be maintained in our schools and 
Universities, and personally interested chiefly in this aspect of the 
subject, Mr. Arnold frankly recognized the great place that must 
necessarily belong to science in any true system of education. 


WE print elsewhere a letter fiom Emin Pasha. Other letters 
fiom him have lately appeared in the Times and the Scotsman, 
His province is evidently once more in working order, and Emin 
is at peace with his neighbows. The letters took eight months 
to reach this country, so we need not be alarmed by the fact that no 
word has come of Mi, Stanley’s arrival. Emin tells us that the 
country through which Mr. Stanley had to pass is of the most 
dificult character, full of swamps, and with rivers 1endered im- 
passable by vegetation ; so that the expedition could not reach 
the Albert Nyanza before November, 


So many new garden plants are annually described in various 
English and foreign periodicals that some are apt to escape the 
notice of botanists and horticulturists. From 1860 to 1886 a 
list was regularly published in the Gardener’s Year-Book and 
Almanac; and during the months of January to May 1887 
inclusive the Journal of [forticuliure gave the names of plants up 
to October 1886. No later list has appeared. Nowit has been 
decided that a list shall henceforth be given as one of the regular 
issues of the Kew Bulletin of Miscellaneous Information, and 
the first of the promised series ıs presented ın the April number, 
It includes the new garden plants and ‘alterations of names 
recorded between October 1, 1886, and December 31, 1887. To 
these have been added the names of authors, which did not 
appear in furmei lists. The list will be of great service to 
horticulturists. 


On April 8 a beautiful display of the aurora borealis was 
observed at Thiondtjem. The weather was fine, and there was 
no wind. 


ON March 12, at about 2 a.m., a faint shock of earthquake, 
accompanied by subterranean rumbling, was felt at Drammen, 
in Norway. It went from east to west. 


A SEVERE emthquake occurred at Lintthal (Canton Glarus) 
on Apnil 2, at 9.10 a.m. At Elm the oscillations were so strong 
that the walls ofthe houses were cracked. 


ON the evening of Wednesday, the 11th inst , shocks of earth- 
quake were felt in varous parts of North Wales. At the large 
Baptist Chapel, Llangollen, while service was proceeding, a 
shock was distinctly felt, and the walls and ground were seen to 
shake. Shocks were also experienced at many of the residences 
in the valley, where the crockery and windows quivered in their 
places. A farmer iesiding at the Craig said his farmstead shook 
so much that he expected it to fall, The shocks were also 
noticed at Corwen, Bala, and Dolgelly. 


Soare months ago a Conference was held in Manchester with 
the object of promoting the interests of the silk industries of the 
United Kingdom. Various papers were 1ead, and it was 
ultimately resolved that an Association, to be called the Silk 
Assocration of Great Britain and Ireland, should be formed. 
The objects of the Association are to promote and maintain the 
silk industry of Great Britain and Ireland in all its branches ; 
to encourage the production of raw silk in India and our 
colonies ; to collect and disseminate amongst its members use- 
ful information and statistics connected with or affecting manu- 
facture and commerce in silk; and to promote technical, 
commercial, and linguistic education, and any necessary Parlia- 
mentary legislation ; and generally to assist ın the expansion and 
development of the trade. The Association was “inaugurated” 
at Manchester on March 22, and wii hold a general meeting 1m 
London in June. 











IT is announced from Lyons that M, de Chardonnet has 
succeeded in getting by chemical processes a matter having all the 
appearance of silk. He adds to an etherized solution of nitrated 
cellulose (the base of gun cotton) a solution of perchloride of 
iron, and to this mixture a little of a solution’ of tannic acid in 
alcohol. The whole is poured, afler filtration, into a vertica} 
reservon having a horizontal shaip nozzle (with fine passage) at 
its base, debouching in a vessel of water acidulated with nitric 
acid, ‘The isswins fluid vem at once becomes consistent, and 
can be drawn off by a uniform movement. It is dned by 
pas-age through a dry air space, and then wound. It 1s of gray 
o1 black a-pect ; but by means of colouring matter put in the 
ethenzed solution the colour may be varied ad 4d, It is further 
described as supple, transparent, cylindrical or flattened ; of silky 
appearance and touch; the iupturing weight is 25 kulogiammes 
per square millimetre. The fibre burns without the flame being 
propagated ; ıt 1s unattackable by acids and alkalies of mean con- 
centration, by cold or hot water, alcohol, or ether; but it 1s 
dissolved in etherized alcohol and acetic ether. 


AN attempt was made last yen: to cultivate the cotton-tree in 
European Russia, in the neighbourhood of Taganrog, on the 
Don. We leam that the attempt proved successful, the tem- 
perature of the Lower Don being not inferior to that of the 
valleys south of the forty-fiist degree of latitude, where the 
cotton-tree 1s cultivated in Turkey. 


THE Bomd of Tiade Journal for April contains a paper in 
which there are some interesting facts about sponge-fisheries. It 
seems that an industiy in artificial sponges is in process of 
creation. M. Oscar Schmidt, Professor at the University of 
Gratz, in Styria, has invented a method by which pieces of living 
sponge are broken off and planted in a favourable spot. From 
very small cuttings of this kind, Prof. Schmidt has obtained 
large sponges in the course of three years, and at a very small 
expense. One of his experiments gave the result that the culti- 
vation of 4000 sponges had not cost more than 225 francs, 
including the interest for three years on the capital expended. 
The Austro-Hungarian Government bas been so much struck 
with the importance of these expermments, that it has officially 
authorized the protection of this new industry on the coast of 
Dalmatia, 


ACCORDING to Allen's Indian Marl, arrangements are now 
bemg made by the Meteorological Department of India for tha 
piompt publication of a regular series of cyclone reports, so as 
to admit of their issue from two to three months after the date 
of the storm to which they refer, Hitherto, accounts of cyclones 
have not been published for a year or two after their occurrence. 


THE American Meteorological Journal for March contains the 
first of a series of articles by Mr. A. L. Rotch on the organiza- 
tion of the Meteorological Services of Europe, based upon a 
similar series by Dr. Hellmann, about ten years ago, with the 
addition of subsequent changes The first country dealt with 1s 
Germany. Of the othe: articles may be specially mentioned one 
by Mr. W. M. Davis, on a proposed classification of the winds, 
accoiding to ‘their physical causes and conditions. The cha- 
racteristics employed are : (1) the source of energy that excites 
motion (earth, sun, &c.); (2) the contrasted temperatures 
{equator, poles, &c.); (3) the period of occurrence; (4) the 
kind of wind (cyclonic, sea-breezes, &c). By this means, 
although no claim to novelty is made, except as to the arrange- 
ment of the data, the author proposes to bring together what 1s 
known into a convenient shape, and so to separate the unsorted 
material for further critical examination. Prof. H. A. azen 
continues the controversy between Dr. Hann and himself as to 
the behaviour of pressure and temperature in high and low 
barometric areas, at elevated stations; his theory being that 
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the low tempernture in a cyclone at a mountain station is due to 
the lagging behind of the minimum pressure, and similarly with 
respect to the high temperature in an anticyclone. 

AN interesting paper is contributed to the April number of 
the Journal of the Chemical Society by Mr. Ward Couldridge 


on chlorophosphide of nitrogen, This peculiar compound was 
shown some years ago by Dr, Gladstone to be represented by 
the empirical formula PNCl,, but vapour-density determinations 
revealed the curious fact that in the gaseous state its molecule 
really possesses the constitution P,;N,Cl,. Mr. Couldridge pre- 
pares it by a method somewhat different from that employed by 
Dr. Gladstone, and one which gives a better yield. Penta- 
chloride of phosphorus is heated with chloride of ammonium in 
a flask connected with an upright condenser, so that the penta- 
chloride volatilized returns to the seat of action until it becomes 
completely decomposed, and the chlorophosphide, which would 
otherwise be carried away by the escaping hydrochloric acid, 
crystallizes in the condenser. The whole of the chlorophosphide 
is subsequently purified by distillation in steam. The reaction 
is found to be as follows: 3PCl, + 3NH, = P,N,Cl, + 9HCI. 
Chlorophosphide of nitrogen thus prepared dissolves readily in 
ether, chloroform, or carbon bisulphide, and separates on eva- 
poration in fine rhombic crystals, which have a most remarkable 
aversion to water, refusing under any circumstances to be wetted 
by it. When fused and heated above its boiling-point, it emits 
a singular odour. It has the proud distinction of being unattacked 
by all the strong acids, hot famıng nitric alone being capable of 
making any impression upon it. Mr. Couldridge finds that 
when dry ammonia gas is led through a hot tube containing the 
melted chlorophosphide, a somewhat violent reaction occurs 
resulting in the formation of another remarkable compound 
known as phospham, P,;H,N, or PsNxNH)3. Not only does 
ammonia behave in this way, but all substituted ammonias, such 
as the amines, form similar compounds ; aniline, for instance, 
gives a white solid, readily crystallizable from glacial acetic acid, 
of the composition PN NH . CHp)ẹ Phospham itself is both 
insoluble in water and infusible at a red heat, but fumes in con- 
tact with air, owing to slow decomposition and oxidation. One 
cannot help remarking how singular it is that the introduction of 
phosphorus, itself a notable combustible, into the terribly ex- 
plosive compound of chlorine and nitrogen, should result in the 
formation of a substance so extremely inert as the chlorophos- 
phide ; yet such are the vagaries met with by the chemist. 

A SECOND edition of Prof. C. M. Tidy’s ‘‘ Hand-book of 
Modern Chemistry, Inorganic and Organic,” for the use of 
students, has been issued by Messrs. Smith and Elder. As 
regards general arrangement, the author has adhered to the plan 
he first adopted. He especially notes that in wnting of chemical 
compounds he has at times not hesitated to use common lan- 
guage. “If,” he says, ‘(I have used the word ‘potash,’ and 
the body I mean to imply thereby is understood, I am satisfied. 
I confess that the growing necessity for having a translation at 
one’s side in attempting to understand the modern scientific 
paper, is in my opinion a circumstance to be deplored. Danger, 
moreover, is always to be apprehended when a language has to 
be invented to support a theory or a formula. A party shibboleth 
has, no doubt, a charm for its special clique. It serves as a bond 
of union for the initiated, whilst it prevents the interference 
of outsiders. But, all the same, it is distracting to the inde- 
pendent worker, and can but prove a hindrance to the general 
cultivation of science.” 


Messrs. G. Berl AND Sons will shortly publish ‘‘ The 
Building of the British Islands,” a study in geographical evolu- 
tion, by Mr. A. J. Jukes-Browne. The author tries to restore 
the geography of the British region at successive epochs of geo- 
logical time, and to describe the gradual formation or evolution 
of the British Isles. ‘The book will be illustrated by maps, 


NATURE 





[April 19, 1888 


Messrs. ROPER AND DRowLey will publish immediately 
“ Geology for All,” by Mr. J. Logan Lobley, Professor of 
Physiography at the City of London College, and author of 
several volames on geological subjects. 


THE valedictory address delivered by Mr. J. W. Taylor as 
President of the Conchological Society has been reprinted from 
the Journal of Conchology, and issued separately. Mr. Taylor 
brings together some interesting observations bearing on the 
variation of British land and fresh-water Mollusca. 





Mr. THOMAS WILSON, of the Smithsonian Institution, calls 
attention in the American Naturalist to the fact that the import- 
ance of the subject of criminal anthropology has not hitherto 
been so thoroughly appreciated in the United States as in Europe. 
A step inthe right direction, however, has been taken by the 
New York Academy of Anthropology, which lately held a 
meeting for the consideration of questions connected with 
ciiminal anthropology. These questions were classed under two 
heads, criminal biology and criminal sociology. In the circular 
summoning the meeting it was contended that the true way of 
studying crime is to begin with the study of the criminal him- 
self. “It is impossible,” said the writer, ‘‘to evolve the 
criminal out of one’s inner consciousness. Knowledge of his 
peculiarities is essential to any rational treatment of him, and 
this knowledge can only be gained by systematic, intelligent ob- 
servation of his physival and mental habits, supplemented by an 
exhaustive analytical comparison of the facts observed, with a 
view to their right classification and interpretation.” 


THE Mitchell Library, Glasgow, has now been ten years in 
existence, and the Committee, in the Annual Report just issued, 
express the belief that no consulting or reference library has ever 
made so much progress in so shortatime. Speaking of the 
character of the reading, they say that it continues satisfactory, 
and bears evidence of a desire on the part of readers to seek 
solid information from the abundant resources at their disposal, 
Unfortunately, the Committee have to report that during 1887 
twenty-one bocks were stolen. 


THE Royal Microscopical Society will hold a conversazione 
on Wednesday evening, the 25th inst. 


AN Aeronautical Exhibition was opened at the Rotunde in the 
Prater at Vienna on April I. 


THE additions to the Zoological Society’s Gardens during the 
past week include an Arabian Baboon (Cynocephalus hamadryas 
$) from Massowah, presented by Mr. D. Wilson-Barker, 
R.N.R., F.Z.S. ; two White-necked Crows (Corvus scapulatus), 
two Spotted Eagle-Owls (Budo capensis) from South Africa, 
presented by Captain Heng F. Hoste, s s. Tropan ; a Muscovy 
Duck (Cairina moschata) from South Africa, presented by Mr. 
W. Shnuter; four Half-collared Doves (Turtur semitorquatus) 
from Africa, presented by Mrs. Wisely; a Slowworm (Anguis 
Jragits), British, presented by Mr. F. W. Pilkington; two 
Indian Swine (Sus cristatus d §) from India, a Greater Vasa 
Parrot (Coracopsis vasa) from Madagascar, a Blue-eyed Cockatoo 
(Cacatua ophthalmra) from South Australa, a Goffin’s Cockatoo 
(Cacatua goffins) from Queensland, an Asp Viper (Vipera aspis) 
from Italy, depomted ; four European Pond Tortoises (Zmys 
europea), European, purchased; two Collared Fruit Bat 
Cynonycteris collaris), born in the Gardens. 





OUR ASTRONOMICAL COLUMN. 


HARVARD COLLEGE OBSERVATORY.—The most interesting 
item in the forty-second Annual Report of the Director of the 
Harvard College Observatory is the acconnt of the threefod 
accession to its resources which it has received during the past 


April 19, 1888] 








year, This consisted of the funds provided by Mrs. Henry 
Diaper for car: ying on the photographic study of stellar spectra 
asa memorial to her Jate husband, the fund left by the late 
Unah A. Boyden for the establishment of a mountain Observa- 
tory; and the large bequest of the Iate Robert Treat Paine. 
Piof Pickering pomts out, however, that the Observatory still 
stands in need of further endowment, as its new 1esources are 
necessarily largely absorbed in those new lines of research for 
which they were specially designed, and considerable improve- 
ments are required in the principal building ; and he adds that it 
is probable that there has never been a time in the history of the 
institution when so large a return could be obtained from a given 
expenditure as at present, The most striking results obtained 
duung the year have been those secured by the use of the Henry 
Draper Memorial Fund in the photographic study of stellar 
spectra, and which have been already 1eferred to in these 
columns. Under the Boyden Fund several instruments have 
been devised and constiucted for the automatic registration of 
the meteorological conditions and general fitness for observing 
of sites for Observatories, and these have been carefully tested at 
various elevated stations. The usual observations have also been 
kept up, including the observation with the meridian photo- 
meter of the magnitudes of stars in zones at intervals of 5° 
in the region covered by the Southern D.M. This work was 
about half finished, and would, it was expected, be entirely 
completed within the present year. The east equatorial had 
heen used in the observation of eclipses of Jupiter's satellites 
and of comparison-stars for variables. A we photometer, 
arranged in a somewhat modified manner, 13 employed with this 
telescope, and is to be used in the investigation of the phases of 
asteroids and in the observation of zones of D.M. stars. The 
median circle is to be engaged in the observation of one of the 
zones requiied in the proposed revision of the Southern D.M. 


Comet 1888 a (SAWERTHAL),—Dr. L. Becker has computed 
the following elements and ephemeris fiom observations made 
on February 18 at the Cape, March 13 at Palermo, and March 27 
at Strasburg. From the outstanding deviation of the middle 
place it may be inferred that unless there be some considerable 
error in the observations the true orbit will prove to be 
elliptical. 

T = 1888 March 16'96412 G.M.T. 


-Q= 359 49 45°1 


R= 245 30 40°2> Mean Eq. 18800, 
L= 17 474 
log g = 9'844562 


Error of mille place (O — C). 
Aa cos ò = - 2‘6Is, AB= +71, 


Ephemerts for Greenwich, Midnight, 


1888 RA Decl. Log a. Log r, Bright: 
h m. s 7 

April 20 ... 22 57 31. 20 22°7 N. ... O'IṢIJ ... O'9GIZ .., OF 
22... 23 248... 21 44'3 

24 .. 23 758...23 2'3 0... 0'I68I .. O°0143 ... 0'3 
26.. 23 13 3 . 24169 

28 ... 23 I8 2... 25 28°3 . o'1835 00369 ... 0'2 
30.. 232255 .. 26 367 

May 2... 232741... 27 42'2 N. ... 0'1980 ... 070588 . . 0'2; 


The brightness at discovery is taken as unity. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 APRIL 22-28. 


( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on April 22 


Sun rises, 4h. 5om. ; souths, 11h. 58m. 21‘1s.; sets, 19h. 6m. 
right asc. on meridian, 2h. 2'2m.; decl. 12° 26’ N. 
Sidereal Time at Sunset, gh. 11m. 

Moon (Full on April 26, 6h.) rises, 14h. 3m.3 south, 

; ath, 7m.; sets, 3h. 56m.*: right asc. on meridian, 
irh. 12°3m. ; decl. 8° 39’ Nv 
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Right ase. and declination 
Planet. Rises. Souths. Sets. on meridian. 

h. m. h, m. h. m he, ii bay 
Mercury.. 4 31... IO 52 . 17 13 o 55'3 3 2N. 
Venus 4 2I n. 10 40... I6 59 .. O 44'l 3 2N. 
Mars ... 17 24 «. 23 Tu. 4 38*.. 13-70 5 125. 
Jupiter... 21 56%... 210 n 624. 16127., 20 8S. 
Saturn ... 10 7... 18 5.. 2 3%.. 8 95 . 20 4N. 
Uranus... 17 If... 22 49... 4 27%... 12 543 o $ 4S. 
Neptune, 6 I 13 43 .. 2E 25.. 3476 . 1818, 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning 
Occuitations of Stars by the Joon (visible at Greenwich). 


Corresponding 
angles from ver- 


ApnL Star, Mag. Disap. Reap. tex to right for 
inverted image 
kh m h m. ‘a o 
22... B.A.C. 3837 ... 6 ... 18 9 .. 19 32 90 173 
25... 65 Virginis ...6 .. 4 IQ nearapproach 17 — 
28 .. x Ophiuchi ... 6 546... 644 e 96 316 
April h, 
24 6. 22 Mars in conjunction with and 3° 16’ south 
of the Moon. 
28 . I Jupiter ın conjunction with and 3° 26’ south 
of the Moon. 
Variable Stars. 
Star, RA. Decl, 
bh m ee h m 
U Cephei . 0 52°4...81 I6N,... Apr. 22, 321m 
U Virginis ... ... 12 45°4. 6 ION, nuo 23 m 
V Bootis we I4 253 3922N.. gy 2h M 
3 Libræ oe I4 550.. 8 45... 9) 24,22 4m 
U Corone ... ... I5 13°6...32 3N... 5, 24, LI4m 
S Corone ... ... 15 16°38 ...31 46N. . 4, 25, Al 
U Ophiuchi.. ... 17 109.. I 20N.... ,, 22, O 38m 
» 27, 1 24 m 
SLyre... .. o 18 46°0...33 14N... p 22, 3 OF 
U Capricorni ... 20 41°9...15 128. .. 4, 26, M 
T Vuh æ .., 20 46°7..27 50N.. 5, 23, 2 Om 
3 Cephei + 22 250... 57 SIN... 5, 22,21 Om 
S Aquarii ... 22 511 ...20 5685. .. 4, 23, At 


M mpoifics maximum ; m minimum. 





GEOGRAPHICAL NOTES. 


THE death is announced of Nicholas von Miklucho-Maclay, 
at the age of forty-two years M. Maclay’s name must be 
familiar to our readers in connection with New Guinea explora- 
tions, Ie was the son of a Russian nobleman, and studied 
medicine and natural science at St. Petersburg and at several 
Dutch Universities. In 1866 he accompanied Prof. Haeckel to 
Madeira ; in 1867 he visited the Canary Islands, and, in 1869, 
Morocco, He then made preparations for an extended explora- 
tion among the Pacific Islands, and especially in New Guinea. 
He went by South America, Tahiti, and Samoa to New Guinea, 
and remained for over a year, 1871-72, on its north-west coast, 
afterwards exploring the south-west coast to the south of Geel- 
vink Bay. In 1874-75 he visited Further India, and especially 
Malacca, where he explored several districts in the intenor, 
and obtained important results. After visiting the Pelew, Ad- 
miralty, and other island groups, Maclay again went to New 
Guinea (1876-78), devoting himself to the north coast, where 
he was now well known, and was on friendly terms with several 
Papuan tribes. Maclay then went to Singapore and Sydney to 
restore his shattered health, but was in New Guinea again in 
1879, afterwards visiting several Pacific islands and going on to 
Sydney once more, He returned to Russia in 1882, bringing 
with him rich collections in ethnography and in natural history. 
M. Maclay afterwards resided for some time in Sydney, where 
he founded a biological station. [fe recently returned to Russia, 
and at the time of death, we understand, was preparing for 
publication a complete account of his many years’ work, At 
present the records of his travels, with their rich anthropological 
results, are to be found mainly in the Proceedings of the Batavia 
Society and the Russian Geographical Society. - 


WE also learn of the death of Herr Anton Stecker, who has 
done some good exploring work ın Afiica. In 1878 he accom- 
panied Rohlfs to Kufra, and in 1880 he went out at the expense 
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of the German African Society to Tripoli, and thence by Egypt 
and Abyssinia to Gala Land, Herr Stecker’s observations 
referred largely to natural history, of which he was a student. 


LIEUT. WIssMAWN, the African traveller, who was obliged to 
spend the winter at Madeiia on account of 1ll-health, there had 
an opportunity of writing the report of his second journey to 
Africa, The book has just been published by Brockhaus. At 
present Lieut. Wissmann 1s engaged on an account of his fist 
expedition to the south of the Congo Basin, in company with 
Dr. Pogge. 


Drs. FRIEDERICH KURTZ AND WILHELM BODENBENDER, 
both Professors at the Cordoba University (Argentine Republic), 
have started on a scientific expedition to the East Andes, 





FORESTRY IN THE CAPE COLONY. 


THE Report of Consul Siler, the United States representative 

at Cape Colony, which has been just issued, contains a full 
account of the present state of forestry in that country. He says 
that of the 214,000 square miles which are comprised in Cape 
Colony, there aie something over 350 square miles covered with 
large forest trees. These forests le almost all together near the 
sea, running nearly parallel to the coast, in the temperate regions 
of the southern mountain chains, Till recent years the system of 
felling pursued was a most wasteful and unsystematic one. Far 
from confining the operations of the woodeutters to certain 
limited sections or areas, the authorities permitted them to roam 
about at pleasure, and to pick and choose from among the 
forests what trees they should cut down. This license had its 
natural effect: only the choicest trees were cut, and even of 
these only selected portions were taken away, the rejected parts 
being left to cumber the ground, It has been estimated by those 
skilled in wooderaft that by this pernicious system 30 cubic feet 
of wood were wasted to each one utilized; and thus it is that 
many forests have totally disappeared, and even those that were 
not so easily accessible have been sadly impovenshed. ‘Till 1880 
no steps were taken to preseive this natural wealth that was 
being so shamefully abused. In that year, however, the question 
was strongly urged on the attention of the Colonial Parliament. 
One of the chief defects of the system was pointed out—nanely 
the total absence of skilled caretakers, those then in charge 
having received no technical education whatever; and to meet 
this in some measure Parliament at once voted a sum of money 
to pay a trained superintendent. The choice fell on Count de 
Vasselot, who had had wide experience m French forestry at 
Nancy, and he at once proceeded to lay the foundations of the 
present forest department at the Cape, One of his first steps 
was to divide the forests ito districts. which he again sub- 
divided into sections, and to duect that fellmg should proceed 
in sections, the re-growth of the first section being given time to 
develop into mature trees before the axe was again used in that 
section. By this system the entire shutting up of any forest for 
a time is done away with. At present the period for the 
“ revolution ” of fellings is fixed at forty years. The tariffs now 
vary for standing timber from 2 cents to 6 cents per cubic foot 
of sound wood ; with the exception of stinkwood (Oreodaphne 
bullata), which, being very hard and very valuable, was almost 
threatened with extermination, for which the price, is 24 cents 
per cubic foot. Poles from 6 mches to 10 inches in diameter are 
sold at the rate of 2 cents per running foot ; spars from 4 inches 
to 6 inches ın diameter at 12 cents per r00 running feet. 

The Consul illustrates the general system of managing and 
preserving the forests now followed in the colony by a minute 
description of that used in Knysua, the most extensive and most 
valuable of all the Cape forests, The total area of the Knysua 
may he roughly stated to be 100,000 acres, and of this magnifi- 
cent forest almost three-fourths have been impoverished and in 
fact exhausted by the indiscriminate and reckless system of 
felling pursued jn the past. At present the staff to conserve and 
replant this forest consists of one conservator, three superior 
grade officers, and six rangers or guards. Each higher grade 
officer has the superintendence of a tract of woodland varying in 
extent from 10,000 to 30,000 acres, in which he surveys the large 
timber, fixes the limits of the blocks or senes, and plans out the 
boundaries of the varions sections, No works are sanctioned 
without the consent of the Superintendent of Woods and Forests, 
and, if he has given his approval, the sections are surveyed and 
the trees fit for felling are maiked with an official stamp. The 
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duties of the rangers are to ride about their districts and en- 
deavour to discover any breaches of the forest regulations, and in 
cases of successful prosecution they are rewarded according to 
the zeal and ability displayed by them. Besides the officers 
above-named, there are thirteen fore:teis distributed over the 
different woods, whose duty it 1s to plant, and, if necessary, 
transplant trees, and to take care of young trees. These men are 
paid at the rate of $20 a month, are- provided with free quaiteis 
and ten acies of garden land, and aie paid a bonus of $2 50 per 
1000 for planting nursery plants, $2.50 per 1000 for 1-foot trees 
1n the forest, or for nursery work and transplanting $5 per tooo 
trees, This bonus cannot in the case of any individual forester 
exceed $200 1n the year, without special permission. Each forester 
is expected to raise at least 40,000 young trees annually, So far 
as can at present be judged, seeing that the system has had but a 
few years tial, it has undoubtedly proved a success. To show 
the amount of woik that some of these foresters get through, it 
may be mentioned that in King Wulliam’s Town forests in the 
year 1885 six foresters planted in the course of the year 
138,080 plants in the nursery, and transplanted fiom the nursery 
into the forests 63,885 young trees, With the object of encour- 
aging these valuable efforts to preserve the forests and to increase 
the area under timber, the Colonial Government has laid out 
several large tracts of land into plantations and nurseries, and 
although these are but of very recent formation they have already 
proved their utility in the reafforesting of the country, At the 
Government nurseries there are at the present moment over one 
milhon plants fowishing. In the working of these nurseries and 
plantations, convict labour has been utilized as largely as possible, 
and by this means the cost of the convict prisons has largely 
diminished. One other work in this connection of the Colonial 
Government is worthy of remark. At the plantation of Tokai, 
on the Table Mountain range, 150 species of extra-tropical trees 
have been introduced, and from them plants have been 1aised, with 
which it 1s proposed to reafforest the whole Table Mountain 
slopes, and already, in the short space of two seasons, 1000 acres 
have been replanted. From all the Government nuiseries plants 
can be purchased at a nominal rate, and this, together with a 
recent Act whereby public bodies receive Government aid to the 
extent of one-half their expenditure on replanting, has given n 
stiong stimulus to, and has aroused general interest in, the science 
of arboriculture among the colonists. Following the example of 
many American States, their first ‘‘arbor day,” in 1886, was 

roclaimed a public holiday ; and so great was s success that it 
is very likely to become a permanent institution. The Consul 
concludes his Report by saying that it is confidently hoped that 
with such machinery at work and with a growing interest in the 
advantages of tiee-cultivation, in the future, Cape Colony will 
be independent of foreign markets for her timber supply ; and 
that it is probable that the presence of forests, by increasing the 
rainfall, will bring tracts which are at present barren into 
cultivation. 





SOCIETIES AND ACADEMIES, 
PONDON. 


Royal Society, March 22,—‘'On the Skull, Brain, and 
Auditory Organ of a new Species of Pterosanrian (Scapho- 
gnathus Purdon) from the Upper Lias, near Whitby, York- 
shue.” By E. T. Newton, F.G.S,, F.Z.S., Geological Suvey, 
Communicated by Dr. Archibald Geikie, F.R.S 

The fossil Pterodactyl skull, which ıs the subject of this 
communication, was obtained from the Upper Lias of Lofthouse, 
near Whitby, by the Rev. D. W. Pumdon, of Wolverhampton, 
It is the first Pterodactyl found in the Yorkshire Lias, and isa 
new form, allied to the Continental Jurassic species Scaphognathus 
(Plerodactylus) crassirostris of Goldfuss. The structure of the 
skull, including the back, base, and palatal regions, is better 
shown than in any previously discovered specimen ; and in ad- 
dition to this the brain and parts of the auditory organs have 
been exposed. : 

In its present condition the skull is about five and a half inches 
long ; but apparently about two inches of the front are wanting. 
The elongated snout gives the skull a very bird-like appearance ; 
but its most striking features are the five apertures, surrounded 
by bone, seen on eaeh side. The orbit is the largest of these 
apertures ; in front of this, and next in size, is the ant-orbital 


fossa ; still futher forward is the somewhat smaller exte:nal 
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nestiil, Behind the orbit is the temporal space, divided by a 
bony bar into the super and infra-temporal fossa. : 

On the upper’surface of the skull are to be seen the nasals and 
pretrontals, on each side of the premaaillary piocess. The fiontals 
orm the upper boundaries to the orbits, and are confluent pos- 
tenorly with the panetals. Strong buttie-ses extend outward 
fiom the postfrontal and parietal regions to form the supra- 
temporal bar There is on each side a laige lachrymal bone 
forming the greater part of the upper and hinder boundary of the 
ant-orbital fossa. The jugal and quadratc-jugal are of a some- 
what unusual form ; the forme: bounding the lower half of the 
orbit, and the latter inclosing in an open V the gieater part of 
the infra-temporal fossa, The quadrate 1s a wide but thin plate 
seen chiefly at the back of the skull. The base of the cranium 
1s rematkable for us depth and extreme antero-posterior flatten- 
ing; and viewed fiom behind a pair of long rods are seen ex- 
tending from its lower margin, one on each side, to the inner 
angles of the quadrates. These bones are iegarded as the 
homologues of the basi-pterygoid processes of the sphenoid, such 
as are seen in some lizards and buds, a» fo. example in the 
Chameleon and Emu. 

From the point of junction of the quadrate and basi-pterygoid 
proces a bone iuns along the palate, and dividing anterioily 

orms the hinder boundary of the internal nostril, its outer 
portion joining the maxilla and its mner bemg continuous 
with a median bone occupying the position of a vomer, This 
bony bar, ıt is thought, represents the palatine and pterygoid 
bones, 

The back of the skull ıs essentially Lacertilian A large par- 
occipital bone extends outwards from the sides of the foramen 
magnum, and tts distal end, expanding, embraces the upper part 
of the quadrate. The relation which the base of the parocct- 
pital bears to the semicircular canals shows that it must be chiefly 
formed by the opisthotic element, as Prof, W. K. Parker has 
shown to be the case in lizards, and not by the exoccipital as it 
is in birds. 

By removing the frontal and parietal bones of the left side, a 
cast of the brain cavity bas been exposed, which there can be no 
doubt repiesents the form of the brain, just as closely as does 
that of a bird’s cranial cavity. In propo.tion to the size of the 
entie skull, the biam of this Pterodactyl is very small, being 
not more than one-eighth of its length. Each cerebral lobe is 
oval in shape, and about as thick as it is wide. The olfactory 
lobe ıs small. Behind the cerebium is a pair of large optic 
lobes, occupying a prominent position onthe sides of the brain, 
and extending upwards well to the upper surface, but not meet- 
ing above in the middle line. The i1egion of the cerebellum 
has been broken away, and its exact form therefore is some- 
what uncertain p but, judging fiom portions which 1emain, it 1s 
tolerably clear that ıt extended between the optic lobes, and may 
have reached as far forwards as the cerebium, Attached to the 
side of the medulla oblongata is a large flocculus, such as occurs 
in this position in buds. 

It was the finding of the flocculus which led to the discovery 
of some parts of the auditory apparatus, On clearing sway the 
stone in this egion, a small tube filled with matrix was found 
arching over the pedicle of the flocculus and dipping down be- 
tween it and the optic lobe. This tube occupies the position of 
the anterior vertical semicircular canat in the goose. By tracing 
the canal backwards and downwards it was found to jom 
another similar tube forming an arch behind the flocculus—that 
1s, 1n just the position of a posterior vertical semicircular canal. 
By careful excavation below the flocculus, a portion of a third 
tube was found, arching outwards in a horizontal plane, and this 
is believed to be the external semicircular canal. 

The similaiity between the base of the fossil skull and that of 
the Chameleon led to the inference that the fenestra ovalis would 
be found to be similarly placed in both, and by clearing away 
the matrix fiom the orbit and temporal fossa this inference was 
proved to be correct. The form and ielations of the quadiate 
bone make it highly probable that this Ptrerosauiian had no ear- 
dium. 

A comparison of this fossil with the skulls of known 
Pterosauria leaves no doubt that it 1s more nearly 1elated to 
the Seaphognathus (Pterodactylus) c assirostris than to any other 
species, but as it differs fiom that form, and ts evidently new, it 
1s to be named specifically Scaphognuathus Purdont. 

The Pteiosaunan skull, as exemphfed by this Lias fossil, 
resembles more the Lacertilian than any other type of Reptile 


skull; and seeing that the skulls of buds and lizaids ae in many ! 
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points very similar, one is not surprised to find ın this fossil 
characgleis which ae also found in both these groups. Jn con- 
sidering, therefure, the ‘relation which the Pterosaurian shull 
bears to those of biids and lizards, the characters should be 
especially noticed which serve to distinguish between the two 
groups, thus :— 2 

1. In birds the brain-case 1s larger ın proportion to the size 
of the skull than ıt is in lizards, 

2. The quadiate, pterygoid, and palatine bones aie movable 
on the skull in birds, but more or less fixed in lizards.. 

3. In buds the hinder end of the palatine and front end of 
the pterygoid are brought into close elation with the rostrum of 
the sphenoid. This is not the case with lizards. 

4. The orbit is rarely compieted by bone in birds, and never 
by the jugal; in lizards the orbit 1s surrounded by bone, and 
the jugal forms part of ıt 

5. In birds there is no prefrontal bone, while it 1s always 
present in lizards, 

6. No bird has a supra-temporal bar of bone, but it is always 
developed in lizards. 

7. In lizards the paroccipital process is laige and formed by 
the opisthotic ; m birds the patoccipital is small and formed by 
the exoccipital. 

8. In birds the bones of the cianium are early anchylosed ; in 
lizards they nearly always 1emain separate. 

g. Bids have the premaxilla large and united into one bone ; 
1n lizaids they are usually small, 

10, The ant-orbital fossa which is present in birds is only 
occasionally present in lizards, 

11. In buds there 1s always a lower temporal bar of bone ex- 
tending from the maxilla to the quadrate. This-bar 1s incomplete 
in all hzards except SpAenodon, although well developed in other 
reptiles, 

The skull of Scaphognathus Purdon: agrees with lizards in 
the first seven of the above characters; and with buds in those 
numbered 8, 9, 10. Number tr need not be considered, as it 
can scarcely be regarded as distinctive. The greater importance 
of the first seven characters makes it clear that in the structure 
of the skull S. Pzrdoni most nearly resembles the Lacertulia 

The brain of Scaphognathus Puidoni agiees with that of 
reptiles in its relatively small size ; while the separation of the 
optic lobes by the cerebellum and the meeting of the latter with 
the cerebrum, as well as the possession of a distinct flocculus, 
areimportant points in which it resembles the brain of the bird. 
On the other hand, the form of the optic lobes is unlike that of 
any living bird. 

The brain of the American fossil-bird, Hesperarnis, shows a 
striking 1esemblance to that of Scaphograthus Purdoni, for not 
only is it proportionally smaller than in recent birds, but the 
tekition of the cerebellum and cerebrum to the optic lobes 1s very 
sumilar, 

The facts above stated seem to show that the Pterosauria are 
related to the birds in the form of the biain, and to the hzards 
in the structure of the skull. This, however, does not constitute 
the Pterosauiian a transitional form between birds and reptiles, 
in the sense of the Pterosauria having been derived from 1eptiles, 
or of the birds having been derived from Pterosauria ; but sather 
points to dies, Prerosauria, and ReAtelia having been denved 
from some common ancestral type. These relationships may be 
thus indicated, taking only a few of the characters of each -— 


Lizard, Pte osaurian, Bird, 


Cerebellum small, op- Cerebellum largo and — Cerebellum large and 
nc lobes meeting, paroc- between optic lobes pu- between optic lobes, par- 
cipital formed chiefly by occipital ormed chiefly occipital formed chiefly 
the opisthone 7 by the opisthotic. by exoccipital 


Ne 


Ancestral Type. 


Cerebellum small, optic 


lobes meeting, pe 
tal small, and fonned by 


both eaxoce.pital and opis: 
thoric. 
Mathematical Society, April 12 —Sir J. Cockle, F.R.S. 
President, in the chair.—The following communications were 
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made :—Continuation of a former paper on simplicissima, by 
W. J. C. Sharp —Synthetical solutions in the conduction of 
heat, by E. W. Hobson.—Symmetric functions, parti., by R. 
Lachlan.—On a Jaw of attraction which might include both 
gravitation and cohesion, by G. S. Carr.—Messrs, Buchheim, 
Larmor, and Greenhill spoke upon the various papers. 


PARIS. 

Academy of Sciences, April 9.—M. Janssen, President, in 
the chair.—Observations of the minor planets made with the 
great meridian instrument of the Paris Observatory during the 
third and fourth quarters of the year 1887, by M. Mouchez. 
The right ascension, polar distance, and correction of ephemer- 
ides are tabulated for thirteen of the minor planets.—On Gom- 
pertz and Makeham’s laws of montality, by M. J. Bertrand. 
Some arguments are advanced to show that, although he does 
not mention them, Thomas Simpson must have been acquainted 
with one or both of these laws,—Observations on the fixation 
of nitrogen by certain vegetable soils, by M Berthelot. Some 
remarks are made in conection with the author’s previons com- 
munications and M, Schlcesing’s recent notes on this subject. It 
is pointed out that M. Schloesing has not taken suifcient account 
of the experimental conditions which M. Berthelot has shown 
to be necessary in dealing with the question of nitrification. — 
On a new gas-theimometer, by M. L. Caillctet. This mstru- 
ment, which has been for some time employed by the author, 
especially in connection with his researches, jointly made with 
M. Bouty, on the measurement of electric resistances at low 
temperatures, is described as of an extremely sensitive character, 
indicating differences of height of 2°36 millimetres for 1° of 
temperature. Being intended for measunng extremely low 
temperatures, it is charged with hydrogen as the expanding 
body.—-Report on M. Delauney’s astronomical communications, 
by the Commissioners, MM. Daubiée, Tisserand, and Faye. 

ese communications, which were addressed to the Academy 
during M. Delauney’s residence in Cochin-China, are now re- 
sumed in one volume, and are of an extremely varied character. 
They deal with the distances of the planets from the sun; the 
distances of the satellites from their respective planets; the 
distances of certain stellar groups from the central oibs of their 


systems ; the distance of aerolites from the sun, their action on | 


the solir spots, on our volcanoes, on the meteorological pheno- 
mena of our atmosphere, and on terrestrial magnetism ; forma- 
tion of the stellar systems, and especially that of Sirius, of 
which the sun itself, with Procyon, a Centauri, Vega, Arcturus, 
and others, would appear to be members. These, and other 
even bolder speculations, seem based on the three laws of dis- 
tances here formulated by the author. ~—Observations of Sawer- 
thal’s Comet 1888 a made at the Paris Observatory (equatonal 
of the West Tower}, by M. G. Bigourdan, and at the Bordeaux 
Observatory (0°38 m. equatonal), by MM. G. Rayet and Courty, 
The Paris observations cover the period from March 25 to April 6 ; 
those of Bordeaux from Apnl 4-6.—Observations of Paltsa’s 
new planet, discovered Apni 3, 1888, made at the Observatory 
of Algiers with the o 50m. telescope, by MM. Trépied and 
Sy. These observations, made on April 4, give an estimated 
magnitude of 12°5 for th's planet.—On M. Bertrand’s geo- 
metrical curves, by M. G. Demartres. These curves are here 
considered as geodetic lines of ringed surfaces, and the follow- 
ing problem 1s proposed and discussed: To find the surfaces 
whose circular generator is inclined at the same angle, 1, on the 
same family of geodetic lines, this angle, however, being capable 
of varyng from one generator to the next.—Action of the tetra- 
chloride of carbon on oxygenated mineral compounds free of 
hydrogen, by M. H. Quantin, It was long ago shown by 
Geuther that potassa and baryta raised to a red heat in the 
vapour of the tetrachloride of carbon are transformed to chlorides 
and carbonates. More recently the experiments of Demarcay 
and Quantin, since confirmed by Lothar Meyer, have shown that 
oxides which cannot be attacked by chlorine alone are under the 
same conditions also transformed to chlorides. In the present 
paper the author deals more fully with these phenomena, and 
generalizes the results already obtained.—On the sesquichloride 
of rhodium, by M, E. Leidié. After examining the processes 
hitherto employed in the preparation of the anhyároui sesqui- 
chloride, the author describes a new method ın which the 
chlorine acts on the alloy of rhodium and tin, RhSng, described 
by Debray. He then gives the processes of preparation of some 
double chlorides formed by the hydrated sesquichloride.—On 
the passive property of nickel, by M. Ernest Saint-Edme. 








Having already described the results of his researches on the 
passivity of steel and iron, the author here deals with some of 
the conclusions he has obtained from the analogous study of 
nickel. —Action of the cyanide of zinc on some chlorides, by M. 
Raoul Varet. The’ results are described of experiments with 
the chlorides of mercury and copper, as well as with the alkaline 
chlorides. The general conclusion is arrived at that the cyanide 
of zinc does not enter into molecular combination with the 
chloride:.—Synthesesg by means of cyanacetic ether (continued), 
by M. Alb. Haller, In the present paper the author deals with 
the higher homologues of acetylcyanacetic ether.—Heat of 
formation of aniline, by M. P. Petit. The heat of formation of 
aniline is here determined, both by the wet and dry processes, 
with fairly uniform results, 
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MR, A. C. SMITH’S “BIRDS OF WILTSHIRE.” 

The Birds of Wiltshire, comprising all the Periodical 
and Occasional Visitants, as well as those which are 
indigenous to the County. By the Rev. Alfred Charles 
Smith, M.A. (London: Porter, 1887.) 


Y all ornithologists Wiltshire will be admitted to 
be a county the birds of which are worthy of a 
volume ; and all ornithologists, who know, even by name 
and reputation only, Mr. Alfred Charles Smith, will admit 
that he of all men is the proper author of that volume. 
Nominally but the Honorary Secretary of the Wiltshire 
Archeological and Natural History Society, the Rector 
of Yatesbury has for many years past been its most active 
officer, and the editor of its organ—the Wiltshire Maga- 
aine—to say nothing of the various ‘‘ by-blows” of which 
he has at times been delivered in the shape of “Tours” 
in Portugal, Egypt, and Palestine, or of the very laborious 
and important work on the “British and Roman Anti- 
quities of the North Wiltshire Downs ”—that work which 
so narrowly escaped total destruction—nearly all the 
copies of the original edition having perished by a disas- 
trous fire while in the binders’ hands. Mr. Smith, too, is 
a Wiltonian of the Wiltonians ; not only one of the best- 
known and most highly-esteemed men in his own county, 
but one of those who, in these days of universal brother- 
hood and cosmopolitan sympathies, are year by year 
becoming rarer. Hence he speaks from the heart when 
he expresses himself as in his opening paragraphs :— 


“The county of Wilts has been sometimes thought- 
lessly said to be poor in Ornithology ; indeed, I have heard 
it denounced by superficial observers as exceptionally 
wanting in the various members of the feathered race; 
pre-eminent, doubtless, in the remains of antiquity—so 
these gentlemen are good enough to allow—but in birds 
a barren field¢ndeed. Against any such verdict I enter 
a decided protest, and I even maintain, on the contrary. 
that, taking into consideration that Wiltshire is an inland 
district, and therefore cannot be expected to abound in 
birds whose habitat is the sea and the sea-shore, our county 
will scarcely yield to any other, similarly situated, in the 
number and variety of the species of birds to be found 
there ; and I now proceed to prove this by statistics. 

“ Let us first, however, examine the physical aspect of 
Wiltshire, and we shall see that it is not composed of 
bleak open downs alone, as its detractors superciliously 
affirm, but that it can show a great diversity of scenery, 
and much of it of surpassing beauty. We have, it is true, 
our broad, open, expanding downs—and what native of 
Wiltshire does not glory in them and admire them ?—but 
we have at the same time our richly-timbered vales: if 
we have hill, we have also dale; if we have open plains 
we have also large woods and thick forests, Where shall 
we find more clear and limpid streams, where more green 
and laughing meadows, than in the valley of the Avon 
(the northern and southern Avon), the vale of Kennet, or 
of Pewsey, or of Wily, or of Wardour? Where, again, in 
all England can we meet with a forest to compare with 
that of Savernake? And in woods and parks and well- 
timbered estates, both in the north and south of the 
county, we are exceptionally rich” (pp. I, 2). 


All who have traversed Wiltshire will readily allow the 
truth of these words, skilfully put together as they are by 
our author, in regard to the pleasing variety which its 
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landscape in several parts exhibits, yet it must be con- 
fessed that the variety is limited in extent—the same 
features recurring over and over again, so that one range 
of downs or one valley repeats another. Both down and 
valley are alike enjoyable to the utmost, but the contrast 
between them is mild when compared with that afforded 
by hill and dale in many another county ; and, above all, 
whatever may be the reason of it, Nature in Wiltshire 
wears an aspect of sameness, which, after a few days, 
becomes almost distressing to the stranger, because it is 
disappointing, though the native may very likely rejoice 
in the absence of everything that suggests a wild country ; 
and a wild country, it should be needless to observe, gives 
the hope, if not its realization, of a plentiful crop of birds. 

Though we fully admit the strong temptation to which 
a faunistic writer is exposed of magnifying the area of his 
field of work, it has been our duty before now in these 
columns to condemn the inconsiderate yielding to that 
temptation ; and, with the utmost regard for our present 
author, we are compelled to say that he has fallen— 
perhaps not so deeply as others—into this besetting sin. 
We must repeat what we have so often urged before. The 
real interest (not only scientific, but even sentimental) of 
a fauna lies in its proper inhabitants—those that are 
entitled to all the rights and privileges of citizenship—and 
not in those adventitious aliens, 


‘ Blown from over every main” 


—strangers which are the sport of fate, and to whom the 
offer of lette:s of naturalization is not only a mockery— 
for if chance allows they are invariably killed—but an 
insult to the rightful denizens of the district. However, 
even on the unprincipled principle—which, by the way, is 
only admitted ın ornithology among all the many branches 
of natural history—that a species once showing itself in 
a district should be scored to that district’s credit, some 
proof of the alleged appearance is needed before it be 
accepted as a fact. Experience proves that there are few 
compilers of faunas, especially ornithological faunas, 
who are not ready, we will not say to strain a point, but to 
receive favourable evidence on easy terms; and indeed a 
rigid examination of all claims to admission, with a stern 
rejection of those that cannot be substantiated, is a virtue 
which has hardly been cultivated until within these later 
days, and not often even recently. 

We have just said that in this respect Mr. Smith is not 
a grievous sinner; and, after examining his list pretty 
carefully, we find but sixteen species that we think ought, 
almost without any doubt, to be excluded on one ground 
or another—whether the ground be insufficient testimony, 
manifest importation, or from their proper habitat being 
so far distant as to render it nearly certain that their 
recognition within the boundaries of the county was only 
the accident of an accident. But how much stronger 
would Mr. Smith’s list be if these sixteen species were 
omitted ? and how much stronger still if the (say) forty 
irregular visitants were also subtracted? Then, and only 
then, would the ordinary reader know the wealth of Wilt- 
shire ornithology ; and, for an inland county, presenting 
(as we have stated) a not very diversified area, vand 
mainly composed of one geological formation, a very re- 
spectable comparison could be made, we are confident, 
with any other county, however favourably situated. We 
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are not going to make the calculation—indeed, for com- 
parison’s sake, the statistics of many other counties are 
as yet wanting; but we think “it would appear that not 
many English shires would show a more creditable roll 
of real inhabitants, whether breeding within its borders, 
or so regularly visiting ıt at fixed seasons as to deserve 
recognition as denizens. Of the former, we think Wilt- 
shire could fairly claim 100, and of the latter 50, making 
the respectable number of 150, to which might be added 
29 for irregular visitants to be legitimately included, after 
deducting the aforesaid (16 + 40 =) 56 from Mr. Smith’s 
total of 235. Our author may think very hardly of us 
for thus dimimishing the ornithic wealth of his county, 
“but we assure him that he would have little cause to com- 
plain of the iesult were the same rule applied to the 
so-called “avifaunæ ” of other inland shires. 

This, however, is a theme we will not pursue. 
Rather let us speak of the manifest merits of Mr. Smith’s 
volume. One of them stands out pre-eminently in that 
he has accorded so much space to two species very in 
teresting to all who care for English birds—the Raven 
and the Heron. Of the former, which in days not so long 
past had numerous homes in Wilts, an account 1s given 
which in years to come will, we are sure, be regarded as 
of the highest interest, for it 1s compiled from information 
obtained by no fewer than 110 correspondents in various 
parts of the county, and 1s in itself a proof of well-directed 
energy. The result is, of course, a mournful one 

“Tt will be seen that the history of the Ravens of Wilt- 
shire ıs, alas! rather a history of that which 1s past and 
gone than of that which 1s flourishing to-day ; so perse- 
cuted, shot down, trapped, and despoiled at their young 
have these noble birds been at the hands of ruthless 
gamekeepers and others, who have gone upon the false 
issue that they are very destructive to game, whereas, 
with the exception of an occasional raid on a leveret or a 
rabbit, they do httle harm in the preserves, for the Raven 
cannot bear an inclosed distiict—he must have plenty of 
room to disport himself ; and as to being ‘ cabin’d, cribb’d, 
confin’d’? within narrow woods, he eschews them alto- 
gether, and only duting the breeding-season will he con- 
sent to occupy some big tree ın the park, generally the 
highest and most inaccessible he can find, and there he 
and his mate return, year after year, to occupy their 
accustomed nursery ” (p. 222). 


It would seem, from Mr. Smith’s information, that out 
of the twenty-two localities he names, sixteen have wholly 
ceased to be tenanted by this species, four are doubtful, 
and in zwo only has the bird certainly stl a home But 
how many English counties could claim such a distinction 
as that? Some of the larger landowners, as the Duke 
of Beaufort, Lords Bath and Pembroke (to their credit be 
it said), have been disposed to protect this very interesting 
and (as the writer from his own experience can assert) 
comparatively harmless species; but gamekeepers’ pre- 
judices are almost beyond control, and probably nothing 
short of a reward given on the hatching-off of a ravenry, 
combined with dismissal on the murder of a breeding- 
bird, would insure protection. A scientific man naturally 
shuns sentiment as such, but curious it is that the owners 
of historic estates do not perceive the value of all their 
historic associations ; andan ancient Raven-tree, still occu- 
pied by the descendants of many a generation, would be 
no mean adjunct to the glories of Badminton or Bowood, 
Longleat or Wilton! Where-the proprietor does not 








exert himself, the doom of the species is as certain as 
that of the Bustard has proved to be. 

The Bustard, in popular opinion, is always more asso- 
ciated with the Wiltshire Downs or Salisbury Plain than 
with any other part of England. But needless to observe 
that herein, as usual, popular opinion is wrong, and anyone 
who seeks will find that in reality the association termi- 
nated much longer ago than in four or five other counties. 
Mr. Smuth naturally devotes a good deal of space—much 
of it being, we regret to say, wholly beside the purpose— 
to this grand bird; and indeed its gilt figure decorates 
the cover of his volume. We must, however, express 
ourselves somewhat disappointed at the result, though it 
is one not unexpected. The statements of the editor of 
Pennant in 1812, and of Montagu in 1813, are confirmed, 
and in a small degree supplemented; but, says our 
author :— 

“ After this I have no record on which I can rely of 
any native Wiltshire Bustard ; but I have had many state- 
ments, to which J listened attentively, from thirty to forty 
years ago, from old shepherds, farmers, and labourers, 
several of whom could well recollect seeing these birds 
on the downs in their early days, but from whom I could 
obtain no reliable information as to date; for the Wilt- 
shire countryman, good honest soul, is not observant of 
detail, and as to dates he ignores them altogether—‘a 
long whjles ago’ conveniently covering half a century. 
However, by putting together the information gained 
from many sources, and by comparing the several 
statistics which I thought reliable, I arrived at the 
opinion (perhaps somewhat indistinct and hesitating) that 
our Wiltshire Bustard lingered on till about the year 
1820” (pp. 355, 356.) 


This date may be approximately correct; but it is un- 
deniable that for several years later the Bustard inhabited 
the Wolds of Yorkshire and Lincolnshire, and was not 
extirpated in Suffolk in 1832, nor in Norfolk until 1838; 
since which time alt the examples that have occurred in 
England (Wultshire included) may rightly be regarded as 
foreign visitors. a 

Mr. Smith’s account of the Heron, before mentioned, is 
as satisfactory as that which he gives of the Raven; but 
here ıt must suffice to say that Wiltshire boasts of seven 
heronries, besides twenty-two offshoots. Some of the 
former, however, are but recently established, and fresh 
colonies are always forming ; for in this county, as else- 
where in England, is observable the tendency of these 
birds to break up and celonize—a fact almost undoubt- 
edly due, as has been pointed out by more than one 
writer, to the increased difficulty of finding in one spot 
food for their young, induced by the more complete 
drainage of the country. 

We have left ourselves no space for other matters on 
which we should lke to dwell, as the honest enthusiasm 
of our author makes us a little blind to his faults—-whether 
of omission or commission—the latter certainly pre- 
dominating ; for in his desire to give information to his 
readers he says a great deal more than is necessary in a 
faunistic work, especially as to classification, nomen- 
clature, structure, and so forth—all matters that are best 
left to experts, and their treatment (which is far from 
perfect) only swells the volume to an uncomfortable 
size. We also freely excuse his many old-fashioned ways, 
which will, however, be no blemish, if they be not a 
positive blessing, in the eyes of most of his readers. The 
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most severe critic must admit that the style, without being 
in the least laboured, is far superior to that of the ordinary 
writer on natural history, and the book 1s consequently 
in the highest degree readable. Many a Wiltshire man, 
woman, and child will have reason to be grateful to Mr. 
Alfred Charles Smith. 





A HAND-BOOK FOR TRAVELLERS. 


Fuhrer fiir Forschungsreisende. Anleitungen su Beobacht- 
ungen uber Gegenstande der physischen Geographie und 
Geologie, Von Ferdinand Freiherr von Richthofen. 
(Berlin: Oppenheim, 1886.) 


T is now thirteen years since Dr. Neumayer issued his 
“Anleitung zu wissenschaftlichen Beobachtungen 
auf Reisen,” a joint production of himself and repre- 
sentatives of various departments of science, the geo- 
logical section having been contributed by the present 
author. The volume now under consideration is virtually 
an enlarged and completely revised edition of that 
section, which it seemed desirable to publish separately. 
A re-issue of the complete work is, however, in con- 
templation. The qualifications which Von Richthofen 
possesses for the task he has undertaken are of no com- 
mon order. Himself a traveller of wide experience, 
whose work on China deservedly ranks as one of the 
classics of geographical literature, he brings to bear upon 
his subject a wealth of practical knowledge combined 
with scientific attainment, in which few are his equals. 

In the preface it 1s explained that the primary object of 
the work is to enable those travellers whose previous 
scientific training is not extensive, such as missionaries, 
merchants, and others, who may be thrown in regions 
but little explored, to make observations which shall be 
of permanent value. Under these circumstances, no 
attempt is made to furnish the reader with references to 
the literature of the subject which would almost certainly 
be inaccessible to him, although notice is taken here and 
there of modern treatises on particular questions. The 
body of the work opens by an introduction, the scope of 
which may best be indicated in a general way by stating 
that ıt contains such headings as “Outfit,” “ Modes of 
Travelling,” and ‘‘ Miscellaneous Practical Hints.” These 
last are especially valuable, and might with advantage be 


carefully studied by anyone who-is starting on a first 4 


expedition, on account of their eminently suggestive and 
practical character. The emphfsis laid upon the neces- 
sity of noting all observations on the spot, and even upon 
such minutize as having the pencil suspended round the 
neck so as to be always ready, indicates an experience of 
the temptations to procrastination which beset travellers 
in common with humanity at large. Among other divi- 
sions of this section may be mentioned “ Measuring and 
Drawing,” in which sufficient directions are given for 
mapping unexplored countries in a preliminary fashion, 
and also “Climatic and Biological Observations,” the 
latter of which are treated with extreme brevity, as not 
falling within the author's special province. 

The next portion of the book 1s entitled “Observations 
upon Externally Modifying Processes,” and includes 
chapters upon rocks and soils, on springs and flowing 
water. It contains a dissertation of some length on the 
important subject of glaciers, in which the phenomena 








traces of their past action, are carefully deserbed. In 
another chapter an abstract is given of the present state 
of our knowledge regarding coral reefs and islands. In 
addition to the time-honoured theory of Darwin, the 
most recent researches of Semper, Rein, Murray, and 
Studer are summarized; one misses, however, the name 
of Agassiz in this connection, and it is noticeable that, 
although Dana’s soundings off Tahiti are quoted in some 
detail, no mention is made of the series executed by the 
Challenger, although their results agiee well with the 
author’s diagrammatic section of a reef. No one theory 
is embraced to the exclusion of all others, but stress is 
laid upon the need for further investigation, and upon the 
fact that “each reef has its own special history of origin 
and development.” Upraised coral reefs’ are indicated 
as being hkely to throw light on the question—a sug- 
gestion which has been independently cartied out by 
Dr. Guppy in the Solomon Islands with such brilliant 
results. A few pages give what is known regarding the 
changes of level of the ocean, and the terms “ positive” 
and “negative displacement” aie adopted instead of 
“sinking ” and “ upheaval” of the land respectively. 

The third section is devoted to “ Observations on the 
Crust of the Earth, on Rocks, and on Mountain Struc- 
ture.” It contains an outline of the principal facts 
of petrology and of stratigraphical geology. 

The author treats his subject in considerable detail ; 
his volume occupies more than 700 pages—that 1s, a some- 
what larger bulk than the whole of Neumayer’s original 
work, Indeed, if a fault is to be found mm the book, we 
should be disposed to say that, considering the fact that 
only one aspect of Nature is discussed, the amount ot 
detail is rather excessive. If botany, zoology, anthropo- 
logy, and all the other matters which have an equal 
claim upon the travellers attention, were elaborated in 
the same fashion, the result would be an encyclopaedia of 
no small dimensions. The work is, however, thoroughly 
practical in character. There are no lengthened discus- 
sions upon abstract questions, but divergent theories 
regarding unsettled points are summarized in such a way 
as to indicate how both the traveller who has time at his 
disposal, and also he who is compelled to hasten through 
the country, can each make the best use of their respective 
opportunities. W. E. H. 





OUR BOOK SHELF. 


Geometry in Space. Edited by R. C. J. Nixon, M.A. 
“ Clarendon Press Series.” (London: Henry Frowde, 
1888.) 


THIS book is a sequel to “ Euclid Revised” by the same 
author. It consists of one hundred pages, divided into 
three chapters and an appendix. The first chapter 13 
devoted to the discussion of planes and solid angles, cover- 
ing much the same ground as Euclid’s eleventh book; it 
contains, besides, some very useful notes on elementary 
perspective and the drawing of solid figures. This is an 
excellent feature of the book, and the author might with 
advantage have given more than a couple of pages to it, 
for there is no doubt that, to most students, the representa- 
tion of solid figures, other than the simplest, 1s a real and 
often a permanent stumbling-block to the development of 
the science in their own minds. The second chapter : 
is concerned with polyhedra. It begins with Euler’s 
theorem establishing a linear relation between the 


accompanying their present existence, as well as the | numbers of edges, corners, and faces, and Listing’s 
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extension of it. In giving the Jatter the author speaks of 
“facets,” “sheets,” and “interfaces,” without having 
reviously defined them, thus leaving a student in some 
ittle difficulty as to their precise meaning. Considering 
the great analytical interest of the algebraical researches 
of Klein and Cayley in the polyhedral functions and the 
finite groups of linear substitutions, which represent 
geometrically the production of congruence of figure by 
the rotations of the corresponding polyhedra, we think it 
would add greatly to the interest of the book to show the 
elementary geometrical relations which interpret the 
algebraical operations. The mensuration and usual 
properties of the simple solids are worked out, the 
method of limits being freely employed. The third 
chapter is of “Solids of Revolution,” and includes 
Pappus’s theorems of mensuration, the extension of 
the modern geometry of lines and circles to planes and 
spheres, and an elementary account of surface spherics. 

The appendix, which treats of the “ Geometrical Theo 
of Perspective in Space,” is from a paper in the Quarterly 
Journal of Mathematics for 1886, by Mr. Alexander 
Larmor, of Clare College, Cambridge; it contains ten 
important theorems in the subject. 

Throughout the book great brevity of expression is 
employed with taste and discretion. It bears traces of 
careful compilation, and is certainly well and suitably 
printed and illustrated. Interesting theorems and 
problems are given as exercises at the end of each 
chapter. 

The work may be safely recommended to students and 
teachers as a clear and precise introduction to the study 
of solid geometry. 


Chambers's Encyclopedia: a Dictionary of Universal 
K eye London: William and Robert Chambers, 
1888. 


THE process of revising and altering a work of this kind 
isno easy task. As the publishers tell us, “much has 
happened during the twenty years it has been before the 
public which necessitates a different treatment of many 
articles.” This new edition has been thoroughly revised, 
new articles having been written, and the old ones gone 
over by eminent authorities, as may be seen from 
the following list: Alchemy and Atomic Theory, by 
Prof. Crum-Brown; Ant, by Sir John Lubbock; Alps, 
by Prof. James Geikie; Arctic, Antarctic, and Atlantic 
Oceans, by Mr. John Murray; and Atom, by Prof. Tait. 
While such well-known names as these will command 
universal respect and confidence, it is to be regretted that 
some of the subjects, such as that of Astronomy—to take 
an instance—should leave much to be desired in this 
particular. 

- The work is carried out on exactly the same lines as 
the original edition, the subjects being treated, not in 
great detail, but so as to afford information interesting 
to any more or less educated person. 

American and colonial subjects are dealt with in this 
edition more than in former ones, the more important 
articles on American subjects being written by American 
authors especially for this re-issue. 

The number of maps, both geographical and physical, 
has been increased, and the illustrations are more 
numerous, and supersede those of former editions. 
The printing throughout is excellent. 

Messrs Chambers are to be congratulated upon the 
issue of a work which, from its merits, deserves to find a 
place in every home. 


Leitfaden der Zoologie fur die oberen Classen der Mittel- 
schulen. Von Dr. Vitus Graber. Mit 502 Abbildungen 
im Texte (darunter 62 farbige) und einem Farbendruck- 
bilde. (Wien: F. Tempsky, 1887.) 

EVEN in tbese days of cheap books, it is surprising 

to find an octavo volume of nearly 250 pages, with 








over 500 illustrations, published for the price of less 
than three shillings of our money. When we add that the 
information, though of necessity very much condensed, is 
not only good and exact, but in most cases quite up to 
date, we have said all that is needed to call our readers’ 
attention to this little volume. 

The coloured illustrations in the text are wonderfully 
effective ; one gives a representation of one of Schulze’s. 
sections through a Sponge, printed in two colours, in 
which the horny framework is represented yellow, the 
pore-canal system blue. 

It is interesting to note that at a time when in this 
country the study of biology is not encouraged in our 
schools, when it is omitted from the programme of our 
intermediate education examinations, it should be so 
taught in the intermediate schools in Austria as to call 
for the production of such an excellent and cheap 
introduction to its study. 








LETTERS TO THE EDITOR. 


[The Editor does not hold himself tere Jor opinions 
expressed by his correspondents, either can he under- 
take to return, or to correspond with the writers of, 
rejected manuscripts intended for thts or any other part 
oe Nature. No notice is taken of anonymous communi- 
catons] 


“Coral Formations,” 


I sHOULD be epee too much on the kindness of the 
Editor of NATURE if I were to refe: to all the numerous novel 
and interesting points in Mr. Bourne’s descriptioa of Diego 
Garcia, The retrospective character of the account is some- 
thing new in the instance of an atoll; and it is not often that a 
naturalist is able to add to his own observations the twenty-five 
years’ experience of an observer like M. Spurs. 

I am, however, at a loss to understand why Mr. Bourne is 
unable to assent to the theory of subsidence. Prof. Dana, who 
long since referred to the evidence of upheaval in the atoll 
regions of the Pacific, nevertheless did not regard such evidence 
as negativing the theory he supported, nor, in fact, did Mr. 
Darwin himself. The testimony most required to overtun the 
theory of subsidence is the testimony which the supporters of 
that view will accept. I do not find such evidence in Mr. 
Bourne’s paper. 

I am also in doubt as to the position of the writer of the 

per in regard to Mr. Murray’s views. In disagyeeing with the 
Importance which Mr. Murray attaches to the agency of solution, 
he makes no attack on the main position of the new explanation, 
viz, the building up of the foundations of atolls by organic 
deposits. Does Mr. Bourne accept this view ? 

H. B. Guppy, 


I HAVE been much interested by the discussion on coral 
formations which recently appeared in NATURR, aud I venture 
to send you an extract from a journal kept during my stay in 
Massowah, 

“ Massowah, February 1888 -The whole of the harbour is 
fringed with coral reefs formed by species of Madreporaria 
( oe ‘orata), extending in places a considerable distance from 
the high-water mark (Turtle Island, for example) ; in other parts 
the edge of the reef 1s quite close to land, and ın each case there 
is less water immediately over the edge of the reef than there is 
a httle way in shore. The outer edges of the reefs go down 
almost perpendicularly to a depth of 4 or 5 fathoms, while 
towards the shore the water deepens, at first rather quickly to 
3 or 4 feet, then gradually becomes shallow to the beach. The 
bottom, inside the edges of the reefs, is composed of fine grayish 
mud-—-composed chiefly of a mixture of disintegrated coral and 
fine drift alluvial sand which 1s blown over from the mainland- 
while the bottom of the harbour 13 nearly black mud. Here and 
there, just inside the edges of the reefs, are found pieces of living 
coral broken off fiom the outer edges. Every evidence here 
shows that the land is rising. 

- Large masses of coral much altered by the rain are to be 
found on the plains of Massowah, which extend three or four miles 
in south-west, west, and north-west directions. They show 
unmistakable signs of the undermining action of the sea, 
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which can still be seen going on around the coast and harbonr. 
At Mokullo, at a depth of 20 feet, I observed masses of coral 
(Aferosa) almost perfect in shape, covered up with alluvium. It 
is probable that the whole coast from the mountains has been 
reclaimed the action of coral builders, and that eventually 
the group of islands outside will be joined to the mainland.” 

I noticed a similar formation of the coral reefs in Suakim 
Harbour ; while at Key West, Florida, there was no lessening 
of the depth of the water on the edge of the reefs. 

AVID WILSON-BARKER. 





THE following table, showing some of the results of work 
done in connection with the solubility of carbonate of lime in 
sea-water will be of interest. The difference in solubility be- 
won heavy dense corals and the lighter porous varieties is very 
marked. 


TABLE I.—Showing Solubility o) Carbonate of Lime, under 
different forms, in Sea-water, 1 grammes per hire. 























i ' 
g 3S Eg 
a £ oa 
Ə 
Materlal used. 5 F E a 
| Rg 
8 | 4 | goa ; 
a 5 
| agja 
Dua See 9 Hours! Grn 
ead coral, Porites ... oe ane on wu! 27 Iz | 0°395 3 
Coral sand ww tes oon we el 27 1a |o032 5 
Harbour mud, Bermuda „se . aa w 27 ra | o'O4r 2 
Lsophy lia dipsacea (Dana), Berm ei 27 tz |oo4r 6 
Meuron ramosa ( Dany nud, er ae 27 ra | 0'036 7 
Madre, papera ana actan Is s 27 Iz |0073 7 
‘Montibore fo so (Pallas) úr e| 27 I2 | 0043 7 
Gomastrea tanlitlobata (Qualch), Amboyna ..{ 10 Ira |0073 3 
Porites clavaria (Lamk.), da «| I0 r2 |o093 2 
TABLE II. 
Weathered oyster-shells =. ove wes «| 10 12 | 0331 3 
Mussels allowed to rot ın sea-water seven days...) 27 | 168 |o 384 2 
lized carbonate of lime a aA | 10 r2 | org 2 
a hous carbonate of lime (freshly prepared)| 10 — |0649 2 
& Ditto ditto ditto —1°66| — | 0670 2 
Melobesia, Kilbrennan Sound, Scotland 10 1a lo 08 3 


aand 3, The carbonate of lime was added as long as it dissolved. 


The figures in Table IT. will give Mr. T. Mellard Reade 
facts (so far as laboratory experiments may) upon which to found 
reasonable viewg Mr. George Young, who has made all the 
determinations under my direction, is one of the chemical staff 
attached to the Marine Station here. 

ROBERT IRVINE, 

Royston, Granton, near Edinburgh, April 16. 


Note on a Problem in Maxima and Minima. 


I SUPPOSE most lovers of elementary geometry who read the 
communication on the above subject m Mr. Chartres in 
NATURE of February 2 (p. 320) admiged the simple investigation 
he gave of the problem. 

T should like, however, to point out— 

(1) That it might be made still more elementary by proving 
EB + EC = ED without the aid of Book VI. 

Let E be any point on the arc of the circumcircle of an equi- 
lateral angle BDC on which the angle D stands, and on ED 
as diameter describe a circle cutting EB, EC in B’, C’. 
Then 2 B'C'D = zBED= z BÇD. 
Similarly 2 C'B'D = zCBD; 
^ BDC = zBDC; 
<. BIC’D is equilateral. 
Hence B'E, EC’ are sides of a r hexagon inscribed in the 
circle B’C’D. ete 
< BE + EC’ = ED. 
Again, BD, DB’ = CD, DC’, 
and z BDP’ = z CDC'; 


<. BB’ = CC; 
. BE + EC = BE + EC’ 
= ED. 


(2) If we assume Ptolemy’s theorem (conventionally quoted 
as Euclid, VI. D) we may as well assume the known extension 





of it to acyclic quadrilaterals given in Todhunter’s ‘‘ Euclid,’: 
pP- 318, and at the same time generalize the problem thus— 

To finda point E within a triangle such that l, AE + m. BE 
+2. CE may bea minimum ; 1, m, n being such that any two 
are together greater than the third.: ~ 





D ‘ 


On BC describe a triangle BCD such that BC:CD:DB:: 
7: t:n3 the point required will be the intersection E of AD 
with the circumcircle of BCD if E is within the triangle ABC. 


For BE. CD + CE. BD = ED. BC, 


“m,.BE+#.CE=/, ED; 
I AE+m@.BE+2.CE=/. AD. 


But if G is any other point on the arc BEC, 


m.BG+tun.CG=/.GD; 
2. AGHEm. BG +n.CG=/.AG4/7.GD; 
wf, AGtm.BG+7.CG>/. AD. ` 
And if P be any point wıthin the triangle ABC, but not on the 
circumference— 


BP . CD+CP . BD >PD . BC (Todhunter’s “Euclid,” 
.' m. BP+n. CP >.PD; [p. 318); 
l. AP+m.BP+n.CP>/.AP+7.PD; 
of, AP+4m.BP+n . CP >/. AD. 


If/, m, n are proportional to a, 4, ¢, E is the orthocentre of 
ABC. 

If Z, m, are proportional to c, a, 4, or 4, c, a, Eis one of the 
Brocard points of ABC, and the construction for E is equivalent 
to that of Mr. R. F. Davis for the Brocard points (‘ Reprint of 
Mathematics from the Aducational Times,” vol. xlvii. App. II.). 

It will, of course, be seen that the triangle formed by drawing 
perpendiculars to AE, BE, CE through A, B, C, is the maxt- 
mum triangle with its sides proportional to 4, m, nand passing 
through A, B, C. Prof. Genese has kindly supplied me with 
an elementary investigation of the problem, depending on-the 
construction of that triangle. 

It may also be seen that the question has an intimate con- 
nection with one proposed by Mr. Morgan Jenkins in the 
Educational Times for August 1, 1884 :— 

If on the three sides of a triangle, ABC, ‘there be described 
any three triangles, BDC, CEA, AFB, either all externally or 
all internally having their angles in the same order of rota- 
tion, and the angles which are contiguous to the same corner of 
ABC equal to each other, prove that AD, BE, and CF meet in 
a point O, which is also the common gont of intersection of 
the circumcircles of BDC, CEA, AFB (‘‘ Reprint,” vol. xhii. 

p. 88-91). EDWARD M. LANGLEY. 
Bedford, April 14, 





Self- Induction. 


I FIND I am being quoted as having said that an iron con- 
ductor has less self-induction than a copper one. You will 
perhaps spare me a line to disclaim any such statement. It is 
one which seems to me on the face of it absurd. 

OLIVER J. LODGE. 
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SUGGESTIONS ON THE CLASSIFICATION OF 
THE VARIOUS SPECIES OF HEAVENLY 
BODIES." 

Il. 


IL.-—CLASSIFICATION, 
I. FORMER CLASSIFICATIONS OF STARS, 


N the various classifications of the celestial bodies 
which have been attempted from time to time, nebul.e 
and comets have been regarded as things apart from the 
stars; but from what I have stated in the first part of 
this paper, relating to the origin of the various groups of 
heavenly bodies, ıt ıs clear that it is not only unnecessary 
but unphilosophical to make such a separation; and 
indeed, if any such separation were needed, such a result 
would seem to indicate that the line of evolution 1s by no 
means so simple and clear as it 1eally seems to be. But 
although it 1s no longer necessary to draw this distinction, 
itis important that I should state the various spectro- 
scopic classifications which have been attempted in the 
case of the stars. Wuth this information before us, we 
shall be better able to see the definite hnes on which any 
new classification must be based to include all celestial 
forms, 
Fraunhofer, Rutherfurd, and Secchi. 


When we inquire into the various labours upon which 
our present knowledge of the spectra of the various orders 
of “stars” are based, the first we come across are those of 
Fraunhofer, who may be said to have founded this branch 
of scientific inquiry in the year 1814. 

Fraunhofer not only instituted the method of work 
which now is found to be the most effective, but his ob- 
servations at that time were so excellent that he had no 
difficulty in finding coincidences between lines in the sun 
and in Venus. 

Fraunhofe1’s reference to his observations runs as 
follows :— 

“I have also made several observations on some of the 
brightest fixed stars. As their ight was much fainter 
than that of Venus, the brightness of their spectrum was 
consequently still less. J have nevertheless seen, without 
any illusion, ın the spectrum of the lght of Sirius, three 
large lines, which apparently have no resemblance with 
those of the sun’s hght. One of them ıs in the green, 
and two in the blue space. Lines are also seen in the 
spectrum of other fixed stars of the first magnitude ; but 
these stars appear to'be different from one another in 
relation to these lines. As the object-glass of the tele- 
scope of the theodolite has only thirteen lines of aperture, 
these expe1iments may be repeated, with greater precision, 
by means of an object-glass of greater dimensions.” 2 

He did not attempt to classify his observations on 
ee spectra, but, as pointed out by Prof. Dunér (“ Les 

toiles à Spectres de la Troisième Classe,” p. 3), those 
that he most particularly mentions are really remarkably 
diverse in their characteristics 

In these researches Fraunhofer was followed by Ruther- 
furd, who, in the year 1863, was the first to mdicate that 
the various stellar spectra which he had then observed were 
susceptible of being arranged into different groups. His 
paper was published in Si/man’s Fournal (vol. xxxv. 
pP- 71), and, afte: giving an account of the observations 
actually made, continues as follows :— 

“The star spectra present such varieties that it 1s 
difficult to point out any mode of classification. For the 
present, I divide them into three groups :—First, those 
having many lines and bands, and mostly resembling the 
sun, viz. Capella, 8 Geminorum, a Orionis, Aldebaran, 
y Leonis, Arcturus, and 8 Pegasi. These are all reddish 
or golden stars. The second group, of which Sirius 1s 


* The Bakerian Lecture delivered at the Royal Society on April 1a, by 
Norman Lockyer, FRS Continued from p. 

2 On the Refractive and Dispersive Power of Bifereat Species of Glass, 

with an Account of the Lines which cross the Spectrum,” Fraunhofer, trans. 

lated in Hata. Phrlosophic Jonrsal, vol. x., October to April, 1333-24, p. 39, 
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the type, presents spectra wholly unlike that of the sun, 
and are white stars. The third group, compnsing 
a Virginis, Rigel, &c., are also white stars, but show no 
lines ; perhaps they contain no mineral substance, or are 
incandescent without flame.” 

Soon afterwards Secchi carried on the inquiry, and 
began in 1865 by dividing the objects he had then 
observed into two types. These two types were sub- 
sequently expanded in 1867 into three (‘‘ Cataloge delle 
Stelle di cui si e determinato lo Spettro Luminoso,” 
Secchi, Parigi, 1867). first, white stars, like a Lyrae; 
secondly, yellow stars, like Arcturus ; and, thirdly, deeply 
coloured stars, like a Herculis anda Orionis. The order 
of these types was not always as stated, but I have not 
been able to find the exact date at which the order was 
changed (Dunér, “ Sur les Étoiles,” p. 128). Secchi sub- 
sequently added a fourth type, in which the flutings 
were less numerous, There is little doubt that Secchi 
was led to these types not so much by any considerations 
relating to the chemical constitution of the atmospheres 
of these bodies as in relation to their colours. Hias first 
classifications, in fact, simply separated the white stars 
from the coloured ones (see on this point “Le Scopirte 
Spettroscopiche,” P. A. Secchi, Roma, 1865). 

The fourth type included, therefore, stars of a deeper red 
colour than those of the third, and Secchi pointed out that 
this was accompanied by a remarkable change in the 
spectrum ; in fact, of Secchi’s four types thus established, 
the first and second had line spectra and the third and 
fourth had fluted ones. At that time the important dıs- 
tinction to be drawn between hne- and fluted-spectra was 
not so well recognized as it is at present ; and further the 
relation of spectra to temperature was not so fully con- 
sidered. Secchi, as a result of laboratory work, however, 
at once showed an undoubted connection between the ab- 
sorption flutings in the stars of the fourth type and those 
seen in the spectrum of carbon under certain conditions ; 
and although this conclusion has been denied, it has since 
been abundantly confirmed by Vogel and others (see 
Vogel, Publicationen, Potsdam, No. 14, 1884, p. 31). 


Relation to Temperature. 


At the time that Secchi was thus classifying the stars, 
the question was taken up also by Zodilner, who in 1865 
first threw out the suggestion that the spectra might pro- 
bably enable us to determine somewhat as to the relative 
ages of these bodies ; and he suggested that the yellow and 
red light of certain stars were indications of a reduction 
of temperature (Zollner, “Photometrische Untersuch- 
ungen,” p. 243). . 

n 1868 this subject occupied the attention of Ångström 
with special reference to the contrasted spectra of lines 
and flutings. On this he wrote as follows, showing that 
temperature consideratioms might help us in the matter of 
variable stars (“Recherches sur Je Spectre solaire,” 
Upsala, 1868) :— 

‘D’aprésles observations faites par MM. Secchi et Hug- 
gins, les raies d'absorption dans les spectres stellaires sont 
de deux espèces: chez Pune, le spectre est rayé de lignes 
trés-fines, comme Je spectre solaire; chez Pautre, les 
rares constituent des groupes entiers à espaces égaux ou 
des bandes nuancées. Ces derniers groupes appartiennent 
vraisemblablement aux corps composés, etje mentionnerai, 
en particulier, que ceux trouvés dans le spectre de a 
Orionis ressemblent fort aux bandes lumineuses que 
donne la spectre de Poxyde de manganèse. Supposé que 
ma théorie soit juste, apparition de ces bandes doit donc 
indiquer que la température de l'étole est devenue assez 
basse pour que de telles combinaisons chimiques puissent 
se former et se conserver. 

“Entre ces deux limites de température chez les étoiles, 
limites que Pon peut caractériser par la présence de lune 
ou de lautre espèce des raies d’absorption, on peut 
s’imaginer aussi un état intermédiaire, dans lequel les gaz 
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composés peuvent se former ou se dissocier, suivant les 
variations de température auxquelles ils sont assujettés 
par l’action chimique même. Dans cette classe doivent 
probablement être comprises les étoiles dont Vintensité 
de lumière varie plus ou moins rapidement, et avec une 
périodicité plus ou moins constante.” 

In the year 1873, I referred to this subject in my Baker- 
ian Lecture (PAtl. Trans. vol. clxv. pt. 2, 1873, p. 492), in 
which I attempted to bring to bear some results obtained 
in solar inquiries upon the question of stellar temperatures. 

I quote the following paragraphs :— : 

I. The absorption of some elementary and compound 
gases is limited to the most refrangıble part of the spec- 
trum when the gases are rare, and creeps gradually into 
the visible violet part, and finally to the red end of the 
spectrum, as the pressure is increased. 

II, Both the general and selective absorption of the 
photospheric light are greater (and therefore the tempera- 
ture of the photosphere of the sun is higher) than has 
been supposed. 

III. The lines of compounds of a metal and iodine, 
bromine, &c., are observed generally in the red end of the 
spectrum, and this holds good for absorption in the case 
of aqueous vapour. 

Such spectra, like those of the metalloids, are separated 
spectroscopically from those of the metallic elements by 
their columnar or banded structure. 

IV. There are, in all probability, no compounds 
ordinarily present in the sun’s reversing flayer. 

V. When a metallic compound vapour, such as is re- 
ferred to in ITl.,1s dissociated by the spark, the band 
spectrum dies out, and the elemental lines come in, 
according to the degree of temperature employed. 

Again, although our knowledge of the spectra of stars 
is lamentably incomplete, I gather the following facts 
from the work already accomplished with marvellous skill 
and industry by Secchi, of Rome. 

VI. The sun, so far as the spectrum goes, may be re- 
garded as a representative of class (8) intermediate be- 
tween stars O with much simpler spectra of the same 
kind and stars (y) with much more complex spectra of a 
different kind. 

VII. Sirius, asa type of a, is (1) the brightest (and 
therefore hottest ?) star in our northern sky; 6) the blue 
end of its spegtrum is open,—it 1s only certainly known to 
contain hydrogen, the other metallic lines being exceed- 
ingly thin, thus indicating a small proportion of metallic 
vapours ; while (3) che hydrogen lines in this star are 
enormously distended, showing that the chromosphere is 
largely composed of that element. 

There are other bight stars of this class. 

VIII. As types of y the red stars may be quoted, the 
spectra of which are composed of channelled spaces and 
bands, and in which naturally, the blue end is closed. 
Hence the reversing layers of Dise stars probably contain 
metalloids, or compounds, or both, in great quantity ; 
and in their spectra not only is hydrogen absent, but the 
metallic lines are reduced in thickness and intensity, 
which in the light of V, ante, may indicate that the 
metallic vapours are being associated. It 1s fair to assume 
that these stars are of a lower temperature than our sun. 

In the same year, ın a letter to M. Dumas, published in 
the Comptes rendus! I again pointed out that, 1f we con- 


7 “Tl semble que plus une étoile est chaude, plus son spectre est simple, et 
que les éléments metalliques se font vor dans l'ordie de lines poids anato- 
may pans. nous a RAG 

r es étoiles tri antes, où nous ne ons que l'hydrogène 
guaniilé énorme, ct le miapnénam. bee bs y si 

“ (a) Des étoiles plus frordes, comme notre soleil, où nons trouvons — 

H + Mg + Na. 
H+Mg+Na+Ca. Fe, &e ; 
dans ces étoiles, pas de métalloïdes, 

A: Des étoiles plus froides encore, dans lesquelles tons les éléments 
métalliques sont associés, où leurs lignes ne sont plus visibles, et où nous 
n’ayons que les spectres des métalloides et des composés. 

**{4) Plus une étoile est âgée, plus Pbydrogéne libre disparatt ; sur Ja terre, 
nous ne trouvons plus l'hydrogène en bbene” 





sider merely the scale of temperatuie, a celestial body with 
flutings ın ıt would be cooler than one which had lines in 
its spectrum ; and I also pointed out that, taking the con- 
siderable development of the blue end of the spectrum in 
white stars as contrasted with its feeble exhibition in 
stars like our sun, we had strong presumptive evidence 
to the effect that the stars lke a Lyre, with few lines in 
their spectra, were hotter than those resembling our sun, 
in which the number of lines was very much more con- 
siderable, and I added an inference from this: “plus une 
étoile est chaude, plus son spectre est simple.” This re- 
lated merely, as I have said before, to the consideration 
of one line of temperature, 


Vogels Classification. 


In the year following my paper, the most considerable 
classification which has been put forward of late years 
was published by Dr. Vogel (Astr. Nach., No. 2000), who, 
basing his work on the previous types of Secchi, and 
taking into account the inference I drew in my letter 
to Dumas, modifed Secchi’s types to a certain extent, 
but always along one line of temperature, the leading idea 
being, as I gather from many remarks made in Dunérs 
admirable memoir, to be referred to presently, that the 
classification ıs based upon descending temperatures, 
and that all the stars included in it are supposed at one~ 
time or other to Aave Had a spectrum similar to that of 
a Lyre? 

This classification is as follows :— 

CLASS I. Spectra tn which the metallic hnes are ex- 
tremely faint or entirely itnvisible—The most refrangible 
parts, blue and violet, are very vivid. The stars are 
white. 

(a) Spectra in which the lines of hydrogen are very 
strong. 

(b) Spectra in which the lines of hydrogen aie wanting. 
3 (c) Spectra in which the lines of hydrogen and D, are 

right. 

Cuiass Il. Spectra in which the metallic lines are 
numerous and very vistble—The blue and violet are 
relatively weaker; in the red part there are sometimes 
faint bands. The colour of the stars is clear bluish 
white to deep reddish yellow. 

(a) Spectra with numerous metallic hnes, especially in 
the yellow and green. The lines of hydrogen are gener- 
ally strong, but never as strong as in the stars of Class I. 
In some stars they are invisible, and then faint bands aie 
generally seen in the red formed by very close lines. 

(4) Spectra in which besides dark lines and isolated 
bands there are several bright lines, 

Crass Ill. Spectra in which besides the metallic 
lines there are numerous dark bands in all parts of the 
spectrum, and the blue and violet are remarkably faint — 
The stars are orange or red. 

(a) The dark bands are fainter towards the 1ed. 

(4) The bands are very wide, and the principal are 
fainter towards the violet. 

It is pointed out that if this classification be true, there 
must be links between all the classes given. Now it is 
perfectly obvious that if this classification includes in its 
view all the stars, and if there is a line of ascending as 
well as descending temperatures—that is to say, if some’ 
of the stars are increasing their temperatures, while others 
are diminishing them—the classification must give way. 

It is not difficult to see, in the light of my communica- 
tion to the Society of November 17, that it has given way 
eS Sea and principally on this wise. 

The idea which underlies the classification is that a 
star of Class I. oncooling becomes a star of Class II, 
and that a star of Class II, has as it werea choice before 


T 4t Car selon la théorie il faudra que tôt ou tard toutes les étoiles dela 
Pime classe deviennent de la seconde, et celles-ci de la tromèr e” 
uner 
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it of passing to Class III.a or Class 111.6. Thus under 
certain conditions its spectrum will take on the appearance 
of Secchi’s third type, Class III.a (Vogel) ; on certain other 
conditions it will take on the appearance of Secchi’s fourth 
type, Class ILI.4 (Vogel). There is now, however, no 
manner of doubt whatever that Secchi’s Class Illa re- 
presents stars in which the temperature is increasing, 
and with conditions not unlike those of the nebula— 
that is to say, the meteorites are yet discrete, and that 
they are on their way to form bodies of Class IJ. and 
Class I. by the ultimate vaporization of all their meteoric 
constituents. There is equally no manner of doubt that 
the stars included in Class III.ġ have had their day; that 
their temperature has been running down, until owing to 
reduction of temperature they are on the verge of invisi- 
bility brought about by the enormous absorption of carbon 
in their atmospheres. ` 

Pechule was the first to object to Vogel’s classification 
.mainly on the ground that Secchi’s types 3 and 4 had 
been improperly brought together; and my work has 
shown how very just his objection was,’ and how clear- 
sighted was his view as to the true position of stars of 
Class II.2. 


II. PROPOSED NEW GROUPING OF ALL CELESTIAL 
BODIES ACCORDING TO TEMPERATURE. 


Having, then, gone over the various classifications of 
stars according to their spectra, I now proceed to consider 
the question of the classification of celestial bodies from 
a more advanced point of view. I pointed out in the 

ear 1886 that the time had arrived when stars with 
increasing temperatures would require to be fundamentally 
distinguished from those with decreasing temperatures, 
but I did not then know that this was so easy to 
accomplish as it now appears to be (NATURE, vol, xxxiv. 
p. 228) ; and as I have already stated, when we consider 
the question of classification at all, it is neither necessary 
nor desirable that we should limit ourselves to the stars ; 
we must include the nebule and comets as well, and 
the question of variability does not really concernus, 
because it is as a rule in its extremest form the passage 
of a body giving one spectrum to a body giving another 
even if of a different type, owing to sudden changes of 
temperature. 


z “M, Vogel a une classification suivant les diverses phases de 
refroidissement indiquées par les spectres, dans laquelle al fait des III 
et IV. de Secchi deux subdivisions d'une même classe, III.a et IIT Mas 
je trouve certaines difficultés atives contre cette classification relativement 
au rôle qu'y jone la IIL4 n effet, il est admis que le IV de 
Secchi sa distingue nettement du III. type, non seulement par la position et 
la quantité des zones obscures, mas auss pai le fait très-remarquable, que les 
principales de ces zones sont bien défimes et uement interrompues du 
côté du violette dans le III. type du côté du rouge dans le IY Or, si le IV. 
type doit représenter une das phases de refroidissement, par lesquelles 
passent les étoiles, on peut faire deux hypothèses La première est que le 

du IV. type soit coordonné au spectre du IJI. type, de manière gu'il 

ait des stoiles, qui passent de la phase représentée par le II type, A la 
hase reptésentée par le IIL type, et d'antres, qui passent drectement du 
qi type au IV. ais cette hypothèse est madmissble. Car on connait de 
spectres entremdédiaires entre le I, et le II. type, et entre le IT. et III ; mais 
on ne connalt pas, à ce que je sache, de spectres du II type tendant au IV 
Reste donc l'hypothèse, que la phase de refroidissement, représentée par le 
spectre du IV. type, soit postérieure a la phase représentée par lo TIT, type, de 
manière que les spectres des étoiles passent du III au IV type Sice passage 
so fait peu à peu, 1 devrait avoir des spectres entreméduures entre le IIT. et 

IV type; mus quoique Secchi par exemplele 17 Jan , 1868, ait déterrminé 
le de l'étoilo 273 Schyell., comme semblant entremédiaire entre le 

HL et le IY t il l'a plus tard reconnu du IV o et lPexnstence de 
spectres du III -1V. type n'est nullement prouvée. On pourrait objecter 
que les étoles du 1V t sont peu nombreuses et en général m petites que 
leurs spectres sont difficiles à voir, et que par conséquent 1 Trait y avoir 
parmi ces spectres quelques-uns, qui se rapprochassent du II] type Mas 
Je réponds ù cette remarque, que les spectres du III -IV type, indiquant une 
phase moins idie, devraient au contrara en gén appartenir à des 
étoiles plus grandes que colles ayant des spectres du IV. type. Sion veut 

e du III, au IV. type se fasse subitement, ou par une 

uelle apparaissent des lignes brillantes, cette sup- 
poiinon même constituerat une différence p ique bien plus distincte entre 
o III etlo IV. type, qu'entre le II et le ITI, , et le IV. type représenterait 
une phase bien distincte, la dernière peut-être avant l'extinction totale. 

rôle physique du IV, type est donc encore sı mystérieux, que J'ai cru pouvoir 

encore me conformer h l'exemple ds d'Arrest, en suivant la classification 
formelle de Secchi ”--C. F, Pechüle, “ Expédition Danolse pour ]'Observation 

du Passage de Venus, 1882,” p.25 (Copenhagen, J H. Schultz, 1883). 


supposer que le pas: 
catastrophe, pendant 








In the first classification on these lines, which is 
certain to be modified as our knowledge gets more 
exact, it is desirable to keep the groups as small in 
number as possible; the groups being subsequently 
broken up into sub-groups, or, as I prefer to call them, 
species, as the various minute changes in spectra brought 
about by variations of temperature are better made out. 

In my paper of November 17 (NATURE, vol. xxxvii. 
p. 84), Í gave a diagram of the “temperature curve,” on 
which is shown the distribution of nebule and of stars as 
divided into classes by Vogel, on the two arms of the 
curve, 

On one arm of this we have those stages in the various 
heavenly bodies in which In each case the temperature is 
increasing, while on the other arm we have that other 
condition in which we get first vaporous combination, 
and then ultimately the formation of a crust due to the 
gradual cooling of the mass in dark bodies like, say, the 
companion to Sinus. At the top we of course have that 
con” tion in which the highest temperature must be 
assumed to exist. 

To begin, then, a more general classification with the 
lowest temperatures, it is known that the nebulz and 
comets are distinguished from most stars by the fact that 
we get evidence of radiation. Absorption has been sus- 
pected in the spectra of some nebule,! and has been 
observed beyond all doubt in some comets.? But there are 
some stars in which we also get radiation, accompanied 
by certain absorption phenomena; but there is no 
difficulty in showing that these bodies are more special 
on account of their bright lines than on account of their 
absorption bands, We may therefore form the first group 
of bodies which are distinguished by the presence of 
bright lines or flutings in the spectrum. 

The presence or absence of carbon will divide this 
group into two main divisions, which, however, we may 
neglect in the following very brief sketch which I give in 
advance of a more detailed treatment. 

The first species in this group would contain the nebule, 
in which only the spectrum of the meteoric constituents 
is observed. In the second species we find the spectrum 
of hydrogen added. 

Another early species would contain those bodies in 
which the nebula spectrum gets almost masked by a con- 
tinuous one, such as Comets 1866 and 1867, and the great 
nebula in Andromeda. . 

In the second division will be more condensed 
swarms still, in which, one by one, new lines are added 
to the spectra, and carbon makes its appearance; while 
probably the last species in this group would be bodies 
represented by y Cassiopeiz. 

The great distinction between the first group and the 
second would be that evidences of absorption now become 
prominent, and side by side with the bright flutings of 
carbon and occasionallythe lines of hydrogen we have 
well-developed fluting absorption. 

The second group, therefore, is distinguished from the 
first by mixed flutings—that is to say, the presence of 
bright and dark flutings as well as lines in the spectrum. 

I give a detailed examination into the species of this 
group in the next part of this memoir. 


1 “Nebula [No 117, 51h. 3a M R.A oh, 35m. 5 38.3 
12" 7, Very, very bnght; large, round; pretty suddenly much brighter in 
the middle]—This small but bright companion of the great nebula in 
Andromeda presents & meaactly mmuilar to that of 3: M [the great 
nebula in Andromeda] ‘The spectrum appears to end abruptly ìn the 
orange; and throughout its length 1s not umform, but is evidently crossed 
oiher a of absorption or by bnght lines” (Huggins, Pr. Trans. vol, 

17 p. 441 

ERNA dark band was noticed at wave-length 567°9’’ (Copeland, Comet 
III., 1881, Copernicus, vol. i p 276). 

"May zo—With none of these dispersions could any bright bands, 
properly so called, be distinguished; but two faint broad dark bands, or 
what gave that impression, crossed the spectrum . A third dark band 
was suspected near D on the blue side of that line” (Maunder, Comet a 1882 
(Wells), “ Greenwich Spectroscopic Observations. 1882," p 34). 

The dark bands were observed again, and thelr wave-lengths measured 
on May 31” (rrd p 35) 


N.P.D. 49° 54 
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The passage from the second group to the third brings 
us to those bodies which are increasing their tempera- 
ture, in which radiation and fluting absorption have given 
place to line absorption. 

At present the observations already accumulated have 
not been discussed in such a way as to enable us to state 
very definitely the exact retreat of the absorption, by 
which J mean the exact order in which the absorption 
lines fade out from the first members to the last in the 
group. We know generally that the earlier species will 
contain the line absorption of those substances of which 
we get a Pea fluting absorption in the prior group. 
We also know generally that the absorption of hydrogen 
will increase while the other diminishes, 

The next group, the fourth, brings us to the stage of 


highest temperature, to stars like a Lyra; and the’ 


division between this group and the prior one must be 

more or less arbitrary, and cannot at present be defined. 

One thing, however, is quite clear, that no celestial body 

without all the ultra-violet lines of hydrogen discovered 

by Dr. Huggins can claim to belong to it. 

We have now arrived at the culminating point of 
temperature, and now pass to the descending arm of the 
curve of temperature. The fifth group, therefore, will 
contain those bodies in which the hydrogen lines begin 
to decrease in intensity, and other absorptions to take 
place in consequence of reduction of temperature. 

One of the most interesting problems of the future will 
be to watch what happens in bodies along the descending 
scale, as compared with what happens to the bodies in 
Group III. on the ascending one. But it seems fair to 
assume that physical and chemical combinations will now 
have an opportunity of taking place, thereby changing 
the constituents of the atmosphere; that with every de- 
crease of temperature anincrease in the absorption lines 
may be expected, but it will be unlikely that the last 
species in this group will resemble the first one in 
Group ITI. 

The next group, the sixth, is Secchi’s type IV. 
and Vogel’s Class IIT.é, its distinct characteristics 
being the absorption flutings of carbon. The species 
of which it will ultimately be composed are eady 
apparently shadowed forth in the map which accom- 
panies Dunérs volume, and they will evidently be 
subsequently differentiated by the gradual addition of 
other absorptions to that of carbon, while at the same 
time the absorption of carbon gets less and less distinct. 

To sum up, then, the classification I propose consists 
of the following groups :— 

Group I.—Radiation lines and flutings predominant. Absorp- 

tion beginning in the last species. 

Group II.—Mixed radiation and absorption predominant. 

Group I[I.—Line absorption predominant, with mcreasing 
temperature. Whe various species will be 
marked by increasing simplicity of spectrum. 

Group IV.—Simplest line absorption predominant. 

Grove V.—Line absorption predominant, with decreasing 
Silene The various species will be 
marked by decreasing complexity of spec- 

t 


rum. 
Grover VI.—Carbon absorption predominant. 
Group VII.—Extinction of luminosity. 


It will be seen from the above grouping'that there are 
several fundamental departures from previous classifica- 
tions, especially that of Vogel. 

The presence of the bright flutings of carbon associated 
with dark metallic flutings in the second group, and the 
presence of only absorbing carbon in the sixth, appears to 
me a matter of fundamental importance, and to entirely 
invalidate the view that both groups (the equivalents of 
II.a and IIL.4 of Vogel) are produced from the same 
mass of matter on ae 

. This point has already been dwelt upon by Pechule. 





Another point of considerable vaiiation is the separa- 
tion of stars with small absorption into such widely 
different groups as the first and fourth, whereas Vogel 
classifies them together on the ground of the small 
absorption in the visible part of the spectrum. But that 
this classification is unsound is demonstrated by the fact 
that in these stars, such as y Cassiopeie and B Lyre, 
we have intense variability. We have bright hydrogen 
lines instead of inordinately thick dark ones; and on 
other grounds, which I shall take a subsequent oppor- 
tunity of enlarging upon, it is clear that the physical con- 
ditions of these bodies must be as different as they pretty 
well can be. 

It will be seen also that, with our present know- 
ledge, it is very difficult to separate those stars the 
grouping of which is determined by line absorption into 
the Groups III. and V., for the reason that so far, seeing 
that only one line of temperature, and that a descending 
one, has been considered, no efforts have been made to 
establish the necessary criteria. I made this point in the 
paper to which I have already referred in connection 
with the provisional curve, and for purposes of complete- 
ness I introduce here the chief part of what I wrote on 
that occasion, 

(To be continued) 





THE HITTITES, WITH SPECIAL REFERENCE 
TO VERY RECENT DISCOVERIES: 


V. 


GOME months ago the Rev. Greville J. Chester brought 

to this country a quadrangular hematite seal found 
near Tarsus. Though this sel hans in certain particu- 
lars, some analogy with the Yuzg4t seal, yet it gives little 
or no additional aid in the decipherment of the inscrip- 
tions. It presents, nevertheless, features of very great 
interest. Prof. Sayce scarcely goes beyond the ments of 
the seal when he says that it possesses a “unique and 
splendid character; nothing like it has ever before been 
brought to the notice of European scholars.”2 The seal 
is engraved not only on the base (1), but also on the four 
sides, while opposite the base the stone was so cut as to 
serve the purpose of a handle. On four out of the five 
engraved faces are to be seen two figures—one seated and . 
one standing. These may be supposed to represent men 
or deities, or possibly, in some cases, ideal personages. 
At first sight it may seem difficult to discern any general 
aim or connected purpose in the curious figures depicted. 
On more attentive examination, however, there is seen to 
be exhibited a pervading principle of éri-untty, especially 
as exemplified in the triangle and the trident. Moreover, 
while on three faces of the seal (1, 2, 5) there are figures 
with the “ pig-tail” (an appendage which suggests a con- 
nection with the Hittites), 1t appears tolerably evident 
that the engraver of the seal intended to represent the 
personages with this appendage as destitute of the valu- 
able knowledge and power connected with the mysterious 
three-in-oneness of the triangle and the trident. This is 
entirely in accordance with the position that the wearers 
of the pig-tail were still regarded as aliens and intruders 
when the seal was engraved. 

On the base (1), a figure standing or advancing holds 
in the left hand a trident-like object, which is probably to 
be understood as a plant; though, like the curious symbols 
on the Boghaz-Keui bas-relief (sugra, pp. 513, 514), it 
must be somewhat idealized. Certainly, it would seem 


* Based on Lectures delivered by Mr ThomasTylerat the British Museum 
in January 1888. Continued from p 593. P 
Archaological Journal, December 1887. Prof. Sayce's paper is accon- 
panied by an autotype representation of the seal. I may here mention, also, 
that impress’ons of this seal, as also of the Yuzgåt seal and the seal of 
Tarkutmme, may be obtained at a small cost from Mr. A. Ready, of the 
British Museum. i 
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difficult or impossible to identify it with any known 
vegetable production. And it would be equally difficult 
to determine what is the plant held in the hand of the 
sitting figure wearing the pig-tail,! though there seems to 
be a flower with a long depending and somewhat fibrous 
root. The two objects apparently are presented in com- 
parison or competition, while that in the hand of the 
standing figure has the superiority. , , 

On the second face a very curious scene is depicted. 
Above a kind of altar in the centre is a trident-like object, 
evidently identical with that already described. The 
trident-like object is between two symbols of remarkable 
form, capped with equilateral triangles. On these remark- 
able symbols, which probably represent life in general, or 
particularly human life, something more must be said 
directly. ‘A figure, probably that of a deity, with the head 
of a hawk or eagle,’ is pouring out a Libation at the foot 























Fic. V.—The Tarsus seal (enlarged). 


of the altar, and thus, we may presume, is confessing the 
superiority of the sacred objects above. Qn the other 
side of the altar is, it may be supposed, another deity, 
having above his head the winged solar disk, and in his 
left hand a double three-forked thunderbolt, introduced 
here, it may be supposed, as another emblem of tri-unity. 

On the third face there is no personage wearing the 


\ Prof. Sayce bas rightly recognized the presence of the “ pig-tail,” but 
when he says that this appendage ‘‘characterizes Hittite female figures” 
(op. cit p., 348), I fail to see any adequate grounds for the assertion This, 
I sbould say, 1s not the mole of wearing the hair seen on tha Boghaz-Keut 
bas-rehef, and I am not acquainted with other evidence which would in any 
way justify the statement, 

t The form of this deity suggests a possible relation with the eagle-headed 
deity on the Assyrian monuments, concerning which Assynologists have been 
hitherto unable to give any adequate explanation Perhaps some fresh lgbt 
may be eventually deri from the ‘‘pig-tail” here appended. 
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pig-tail. Both the seated and the standing figures appear 
to be occupied with the mystery of the triangle. The 
engraver of the seal, moreover, as though determined that 
we should not mistake his meaning, actually represents 
the seated figure as forming a trangle with one hand. On 
face (4) the triangle formed by the hand is particularly 
clear in the impression of the seal ; but there can scarcely 
be a doubt that the intention is the same also on this face 
(3) as well as on (2) and (5). How the trangle is sup- 
posed to be formed by the hand Iam unable to say. By com- 
paring the two hands of the seated figure in (3) it becomes 
evident that the goat standing on the left hand is here 
mtroduced as forming a triangle by his position. But 
still more remarkable and interesting is the personage 
standing, if constdered together with the associated 
objects. This personage 1s supporting, apparently by a 
cord, a figure similar to those spoken of in connection 
with the second face as probably representing life in 
general, or more particularly the principle of human life. 
From the circular head of the figure are projecting what 
look like ears, but the triangular cap with which the head 
1s covered on the second face is now seen above. The per- 
sonage supporting the figure has in his left hand one rod 
held vertically, and in the mght two vertical and parallel 
rods, thus suggesting the triangular number, three, a 
number regarded ın antiquity as especially sacred. 

The fourth face presents a single seated figure, making, 
as said just above, a triangle with the nght hand. The 
left hand holds captive a hare as well as a bird with wings 
extended. The intention would seem to be to set forth 
the subjugation of the lower animals through the influence 
of such supposed occult and mysterious powers as those 
of the tnangle. In front is an altar or table with objects 
upon it, which, it should be observed, are three in number. 
Above is a symbol generally identical with those spoken 
of in connection with faces (2) and (3), but here it is 
imperfect. 

On the last face (5) we have apparently a competition 
between a pig-tailed figure standing or advancing and 
another figure seated. The pig-tailed figure holds two 
parallel rods or spears; and it would certainly appear 
that he is to be regarded as unequal in power to the 
seated figure, who 1s making a triangle with the left hand, 
while in the mght hand is that symbol of tri-unity, the 
trident, now of more usual form, and differing consider- 
ably from the trident-like objects of (1) and (2). On the 
middle point of the trident is a bird with wings expanded. 
In this last respect the intention would seem to be some- 
what similar to that expressed by the hare and bird held 
captive on face (4). 

‘The Tarsus seal ıs probably less ancient than the Yuzgat 
seal; but there are nevertheless important points of resem- 
blance, which may be reasonably taken as indicating a 
relationship more or Jess close. On both seals are to be 
seen the triangle and thë trident, though on the Tarsus 
seal the form of the latter has become greatly changed. 
Both seals, also, have the winged solar disk. The wearing 
a horn in front of the head is another mark of resem- 
blance ; and the figures on both seals have the turned-up 
toes of the so-called “ Hittite boots.” The eagle-headed 
figure making the libation has a good deal of similarity 
to what, as depicted on the Yuzg&t seal, I regard asa 
woman closely veiled, with some object, probably a baby, 
suspended from her arm (supra, p. 560). Notwithstanding 
any superficial resemblance, however, the objects de- 
lineated are certainly very different. The explanation 
probably is, that the respective engravers had in view a 
common typical form, which was in each case modified 
as the particular purpose required. A similar remark 
may be made with respect to the table or altar on (4), and 
the object before the king on the Yuzgat seal. 

Whether the Tarsus seal will be found of importance 
with regard to the history of geometry, it would be diff- 
cult to say. This may to some extent depend on the date 
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to which the seal is to be referred. But, whatever may 
be the case with respect to the general history of 
geometry, certainly there are indications of something very 
like Pythagoreanism, such as we should by no means have 
expected to find on a Hittite or Asiatic monument. Stull, 
however unexpected these indications may be, the scien- 
tific spirit requires that we should be loyal to facts. Among 
such indications may perhaps be placed the mysterious 
powers or properties apparently associated with vegetable 
forms on the Tarsus seal, as also on the Boghaz-Keui 
sculpture. But still greater importance and interest 
attach to the evidence of the seal as to the attribution of 
occult significance to number and to geometrical form. 
By the vertical rods of face (3) we are reminded of the 
Pythagorean doctrine concerning duality and unity, the 
even and the odd. (Plutarch, De Js. 48.) Moreover, we 
can scarcely mistake the sinister character of duality when 
we observe that the two parallel rods are carned on face (5) 
by the pig-tailed figure. Very probably the indications 
on the seal point to one of the sources whence were derived 
the doctrines attributed to Pythagoras. And such a view 
accords very well with the ancient traditron concerning 
the travels of Pythagoras, and the composite nature of 
Pythagoreanism. 

But some additional consideration requires to be given 
to the figure on the Tarsus seal (faces 2, 3, 4), which I 
have spoken of as a symbol of hfe. In investigating 
the significance of this figure the most convenient method 
may be to compare ıt with the symbol most nearly re- 
sembling it which can be found elsewhere. This is to be 
seen on the coinage of Cyprus (Fig. W, 2). Herewe have 


ERTA 


I 2 3 4 


Fic. W.—1, Symbol on Tarsus seal; 2, symbol on Cypriote coinage 
3 ernx antala , 4, symbol cn Indo-Scythian com. 


the rounded head (though without the projections on the 
symbol of the Tarsus seal), the horizontal stroke or body, 
and the divergent legs. True, on the seal there are shght 
projections aé the ends of the horizontal piece, and at the 
ends of the divergent legs there are the “ Hittite boots” ; 
but in this last particular the symbol on the seal resembles 
the mandrake at Boghaz-Keui (supra, p. 514), the ends 
of the root being similarly tuned up and meta- 
morphosed.! As to the meaning of the symbol on the 
Cypriote coinage, we can make a reasonable inference 
from the fact that it seems to be introduced as an alterna- 
tive symbol in place of the cruz ansata, or symbol of life, 
which, indeed, is quite common,on Cypriote coins.? The 
crux ansata was possibly derived from Egypt, but still it 
may very well be regarded as giving an indication of the 
meaning of the other symbol. If, however, the divergent 
legs of (2) are supposed to collapse, we have at once a crux 
ansata (3). The evidence so far would go towards the 
conclusion that the symbol on the Tarsus seal is a symbol 
of life. But by tracing the Cypriote symbol to its probable 
origin the evidence may be greatly strengthened. 
The coins on which the Cypriote symbol just alluded to 

occurs are Pheenician. Now there occurs on Pheenician, 
and especially on Carthaginian, monuments a symbol by 
which schdlars have been much puzzled. It consists of a 
triangle, normally, as it would seem, equilateral, though 
varying at times a good deal from this form. At the 
~ 1 The triangular cap of the symbol on face (2) shows a connection between 
the symbol and the equilateral triangle. But what may be exactly the differ- 
rence im the significance of the symbol when capped with the tangle and 
when destitute of this covering it 1s scarcely posmble to say, unless the 
added triangle 1s supposed to give power and vitality. 

2See Do Vogué, t Mdanges d'Archéol gle Orientale,” plate xi, 
Figs. 13, 16, 17, 18. 





vertex of the triangle is a horizontal stroke or bar, 
with projections at the ends, which may be taken 
for arms, or hands held up; and these also 
are found to present variations. Above is a head 
of circular form, This frequently occurring symbol,1 
which may be seen to the reader’s left in Fig. X, some 
scholars have taken for a representation of a man or 
woman praying and holding up his or her hands. But M, 
Renan justly observes that the position in which the 
symbol is found on the monuments 1s not compatible with 
such an opinion; and in the figure it evidently appears as 


Fig. X.—Upper portion of stele of Lily bæum, 


an object of worship. Regarded as denoting life, or as a 
sort of generalization of deity as the giver of life, its 
position on the stele becomes intelligible. > It corresponds 
in fom with the Cypriote symbol, except that the latter 
has lost the base of the triangle and the projections at the 
end of the horizontal piece, but indications of these being 
retained are clearly to be seen on the Tarsus symbol. M. 
Renan could make nothing of the triple object above the 
altar m Fig. X! But when we look at the trident-like 
object of worship above the altar on face (2) of the Tarsus 
seal, the problemn receives a good deal of hight; and we 
recognize in the mysterious tripartite object of the stele a 
modification of the tiident, expressing, like the tnangle, 
the idea of tri-unity. 


BISA 


Fic. Y.—-3, Portion of broken tablet m the British Museum ; 2, archaic 
cuneiform character, dim, ‘‘ life.” 


With respect to the loss of the base of the triangle in 
the Cypnote symbol, and the import of this and other 
symbols before mentioned, we have evidence on a unique 
tablet in the Biitish Museum. Though itis unfortunately 
broken, its testimony is still very important. The tablet 


inscr. 


r 
+ “Supra figura cernitur tripartita, tribus cippis imparibas 
cum basi duphci, quæ quid sbi velit non apparet ” (of crt. vol. © p- 


co 
Fig. X isa little reduced from the figure in the ** Corpus,” 


179). 
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gave the ancient hieroglyphic or hieratic forms of some 
cuneiform characters, with their values. Among these isa 
triangle the sides of which are represented by doubled 
lines carefully finished off, while the base, which is to a 
certain extent dissevered, is represented only by a single 
line or wedge. We thus see a tendency already to that 
dropping of the base exemplified in the Cypriote symbol. 
But is the meaning the same? The cuneiform character 
giving the value is unfortunately gone, except a small 
portion of a single wedge, which alone would yield but 
slender grounds for determmuing the import of the triangle. 
We are able, however, to take, together with the small 
portion of the wedge, the archaic cuneiform character 
denoting “life,” and still retaining the semblance of an 
equilateral triangle. The value of “life” was that 
assigned to the triangle as it appears on the broken 
tablet, by M. Menant; and Mr. Pinches, of the British 
Museum, is also of opinion that the fragment of the 
wedge remaining is entirely in accordance with this view. 

Ñ bence the idea originated that the primordial source 
of life was of triangular form, it 1s of course impossible to 
say. This was, however, an idea which prevailed very 
widely indeed in the East. A distinguished scholar and 
eed Su has directed my attention to symbols found 
on Indo-Scythian coins as being analogous to the Hittite 
and Cypriote symbols (see Fig. V, 4). It is not difficult 
to discern the two sides of the triangle and the horizontal 
stroke or bar. Instead, however, of the circular or 
rounded head, there are four vertical strokes, which 
there can be little difficulty in recognizing as a symbol of 
fire, a symbol which, in the case of Zoroastrians and fire- 
worshippers, would be entirely suitable. 

In connecting the Hittite symbol of the Tarsus seal 
with the Babylonian hieroglyphic triangle, we have gone 
back to an antiquity very remoteindeed. Butif we areto 
regard the symbols already discussed as connected also 
with the well-known Egyptian symbol of life, the ank4, and 
with other Egyptian symbolic forms, our demand on time 
must probably be much greater. That the Egyptian 
talismans (Fig. Z, 2,3, 4) might have been evolved from ' 








4 
Fic. Z 1, Ankh, Egyptian symbol of life, from coffin of Men-ka-ra, in the 
British Museum ; 2, 3, 4, Egyptian talismans in the British Museum. 


a form identical with, or resembling, the headed triangle 
of the Phcenician monuments, it requires no great stretch 
of imaginative power to discern.1 But with regard to the 
ankh (1), so often seen in the hands of deities, though the 


1 The distlngulshed Egyptologis’ Mr. Le Page Renouf, now Keeper of 
Oriental ee the Bntah Museum, a me pise while (a) and (3) 
may not be earlier o eighteenth dy , (4) 18 of very great anuquity, 
occurring in the name of Hor-em-sa-f, one of the Pyramid kings, i 






points of resemblance are tolerably obvious,’ yet it may 
seem difficult to understand how the triangle could have 
assumed the form of the vertical bar. True, the bar is 
pointed at the apex; and elsewhere on the Egyptian 
monuments an acute-angled triangle in the correspond- 
ing position is sufficiently common. But it is remarkable 
that this latter form is not seen on a monument so very 
ancient as the coffin of the king Men-ka-ra. Still, on the 
whole, it can scarcely be regarded as other than probable 
that the ankh, hke the other Egyptian forms depicted, 
must be referred ultimately to the headed triangle. But, 
if this view is just, and the triangle had collapsed, as 
shown in the figure, when the coffin of Men-ka-ra was 
constructed, the period of man’s existence on the earth 
in a condition of somewhat advanced civilization must 
be of exceedingly protracted duration. 

As to the age oF the ter Hittite monuments, it is 
impossible to speak. To argue that the Hittite hiero- 
glyphs could not have remained long in use by the side 
of either the cuneiform syllabary or the Phoenician 
alphabet would be somewhat perilous. A better argu- 
ment for their great antiquity is furnished by the total 
absence, so far as can be seen, of any indication of 
horses or chariots. Yet, in the wars with the Egyptians 
some fifteen or sixteen centuries before Christ, the Hit- 
tites appear well equipped with this kind of forces, in a 
state of organization from which lengthened usage may 
be reasonably inferred. 

What has been said may suffice to show the extremely 
great interest of the questions suggested by the Hittite 
monuments. Unfortunately the material for investiga- 
tion is at present but scanty, though there are probably 
hundreds, perhaps thousands, of monuments awaiting 
the spade of the excavator. The very important results 


| obtained by the British Museum from the excavations at 


Jerablûs have not prevented these excavations from being 
for a considerable time wholly suspended. That this 
should be the case is certainly matter for regret; for I 
hope that I have at least succeeded in showing ‘that the 
jdea that the solution of the Hittite problem 1s hopeless 
is one which cannot be reasonably entertained. 





CLASS EXPERIMENTS, 


T HE following is a brief account of some experiments 

shown to the students of the Natural Philosophy 
Class in the University of Glasgow during the present 
Session. It is communicated to NATURE with the per- 
mission of Sir W., Thomson. 

I. (1) Suspend a heavy ball by a long wire, as shown 
in Fig. 1. To the middle of the ball attach a worsted 
thread, AD. Pull the thread in the direction of the 
arrow-head, with a pullethat will not break it, and let 
the pull be finished before the ball is sensibly displaced. 
Observe the test subsequent displacement of the ball. 

(2) Bring the ball to rest. Pull it now with a pull suf- 
ficient to break the thread. Note that the displacement 
1s smaller than in case (1). 

(3) Bring the ball to rest once more. Give a very 
sudden pull to the thread: it breaks, and the displace- 
ment of the ball is hardly perceptible. 

In each of the three cases the momentum is equal to 


Fd for the whole duration of the pull. The pull 


in case H is smaller than the pull in cases (2) and (3), 
but the duration of the pull is greater in a greater ratio ; 
hence the momentum communicated, being the time in- 
tegral of the pull, is the greatest for case (1). Although. 
the pull in case (2) is equal to the pull in case (3), still its 


1 The connection with, or analogy between, the Tarsus and Cypriote 
symbols and the axkh was muggested by Mr. Pinches, and subsequently, 
with respect to the Tarsus symbol, on different grounds, by Prof. Sayce, 
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duration is so Srccedingty small in case (3) that the ae 


momentum communicated is very small. 
Ji, Support a cylinder with a fly-wheel, as shown in 
Fig. 2. EE are two pieces of wood, both screwed at the 





Fig x 


top to another piece of wood, L, of convenient thickness. 
Each has a slot cut along its centre,in which fits a ball, F, 
‘to which is attached a stiff wire, a string, and a weight, 
as shown in the figure. His anindia-rubber band, which 
presses EE together with a pressure at least sufficient to 








M 
Fig a. 


cause the ball F not to slip when the weight M is hung 
on to its string. Another string is wound round the 
end a of the cylinder, and a weight attached to it so 
as to balance the weight of the two pieces of wood, 
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The fly-wheel has a friction-brake upon it, and 
the retarding force of the brake be constant, the 
angular displacement of the fly-wheel is proportional to 
the square of the momentum communicated. 

(1) Lift the weight M a distance of about half an inch, 
and let it fall, The cylinder goes round through a certain 
angle, and the ball F is not pulled out of its slot. 

(2) Lift the weight M through 2 or 3 inches, and let it 
fall. The ball F is pulled out of its slot; the cylinder 
goes round, but through a smaller angle than in case (1), 

(3) Let the weight M fall through a height of 4 or 5 feet. 
The ball ¥ is pulled out of its slot, and the angular 
displacement of the cylinder is barely perceptible. 

The same explanations are applicable to the results of 
IJ. as were made concerning the results of I., provided 
couple be substituted for force, and moment of inertia’for 
mass. 

III. The following, though somewhat inconvenient as 
a class experiment, ulustrates the same subject: Fix up 








Fie 3 


a plain deal or other board in the manner of Robins’ 
ballistic pendulum. From a rifle with a small charge of 
powder, fire a bullet into the board, at right angles to 
its plane, and as near as possible to its centre of inertia. 
The bullet lodges in the board, which is deflected through 
a large angle. Increase the charge of powder, so that 
the bullet pierces the board. The deflection of the board 
is now smaller. Put the maximum charge of powder in 
the rifle, and the deflection of the board on firing the 
bullet into it is exceedingly small. AN 

IV. Suspend a light ivory or other ball by a long india- 
rubber thread several feet long, as shown in Fig. 3 Pull 
the ball into the position a B', and letitgo. Looking at it 
as seen in the figure, it first begins to describe a curve 
against the hands of a watch. After two or three eriods 
it begins to go round in a direction with the hands of a 
watch. 
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Bring the ball to the position B’ again, and sproject’ it 
at right angles, or at any angle, to the plane BAB The 
ball now ulustrates thiee-dimensional motion. The period 
is slow, and the experiments are very interesting and 
instructive. ~ MAGNUS MACLEAN. 








NOTES. 


THE bi-centenary of the publication of Newton’s ‘' Principia” 
was celebrated on Thursday last at Tiinity College, Cambridge. 
A long and admirable address was read by Dr. Glaisher to a 
distinguished audience which had been invited to Cambridge by 
the Master and Fellows of the College. At a numeiously 
attended dinner in Hallin the evening, speeches were made by the 
Master, the President of the Royal Society, the Astronomers- 
Royal for England and Ireland, and other distinguished guests. 


Amongst the missions just approved by the Special Com- 
mission of the French Ministry of Public Instruction are the 
following: M, Nickiés, minmg engineer, to carry out in the 

` provinces of Valencia and Alicante, ın Spain, geological investi- 
gations ; Dr, Mousse, to undertake various medical and natural 
history studies in the basins of the Upper Orinoco and Amazon ; 
the Abbé Hyvernat, to proceed to Armenia to copy the cuneiform 
inscriptions on the shores of Lake Van, to investigate the art of 
Assyria, and to study on the spot the Neo-Syriac dialects spoken 
<7 in the basin of Lake Urumnyah ; M. Gay, to undertake a mission 
to Nicaragua, Columbia, and Venezuela, to study the natural 
history, and make collections for the State Museums; M. 
Thoulet, Piofessor of Mineralogy in the Faculty of Sciences at 
Nancy, to study the organization of the Observatory of 
Christiania, and of the Scottish Marine Biological Station at 
Edinburgh. 


Tue Bull to provide for technical education in England and 
Wales, prepared and brought in by Sir H. Roscoe, Sir U. Kay- 
Shuttleworth, Sir B. Samuelson, Mr. G. Dixon, and Mr. A. 
Acland, has been printed. It provides (1) that any School Board 
may make provision for giving technical education in any school 
under their management, and either by day or evening classes, 

“or both, as may seem fit, having regard to the daily occupations 
of the persons to be benefited thereby ; (2) that if no such provi- 
sion is made, or if it is insufficient, and uf the local authority by 
special resolution determine that provision or fmther provision 
ought to be made, they may themselves make such provision. 
The Bill also provides for the rendering of aid by School 
Boards or local authorities to voluntary schools in which technical 
instruction may be given; and two sections define the con- 
ditions under which Parliamentary grants shall be made for 
the encouragement of such instruction both in voluntary schools 
and in Board schools. It is proposed that any School Board or 
local authority, should they think fit, may institute an entrance 
examination in reading, writing, and amthmetic, for persons 
desirous of attending technical schools or classes under their 
management, or to which they contribute. 


THE Colonies and India, commenting on the movement in 
favour of technical education in the colony of Victoria, says it 
will not be the fault of the Victorian Government if technical 
education is neglected, as there is a feeling in the Cabinet that 
if the country 1s to progress the ‘rising generation should have 
the advantage of techmcal teaching. The Minister of Public 
Instruction has issued a minute on the policy of founding a 
Victorian Technical University, which is a digest of some of the 
evidence given before our own Royal Commission on Technical 
Instruction. Mr. Pearson estimates the initial expenditure 
involved in the foundation of a separate technical University at 
from 4500,000 to a million, besides a yearly endowment of at 
least £30,000, The latter sum appears out of proportion to the 
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average endow ments of such institutions in Europe and America, 
It is not doubted that the money required will be freely voted. 


THE following resolution was passed at a meeting of the 
Ameuican Philosophical Society on January 6, and has just been 
received by some of the scientific Societies of Great Britain in a 
circular dated March 12 :—‘' Resolved, That the President of 
the American Philosophical Society be 1equested to address a 
letter to all learned bodies with which this Society ıs in official 
relations, and to such other Societies and individuals as he may 
deem proper, asking their co-operation in perfecting a language 
for learned and commercial purposes, based on the Aryan 
vocabulary and grammar ın their simplest forms ; and to that end 
proposing an Inte:national Congress, the first meeting of which 
shall be held in London or in Paris.” 


THE general meeting of the Institution of Mechanical 
Engineers will be held on Thursday evening, May 3, and 
Friday afternoon, May 4. The chair will be taken by the 
President, Mr. Carbuit, at 7.30 p.m. on Thursday evening, and 
at 2.30 p.m, on Friday afternoon. The following papers will be 
read and discussed as far as time permits -—Third Report of the 
Research Committee on Friction : experiments on the friction of a 
collar bearing ; description of the emery testing machine, by Mr. 
Henry R. Towne, of Stamford, Connecticut ; and supplement- 
aly paper on the use of petroleum refuse as fuel in locomotive 
engines, by Mr. Thomas Urquhart, Locomotive Superintendent, 
Grazi and Tsaritsin Railway, South-east Russia. 


SuRGEON-Major F. S., B. FRANÇOIS DE CHAUMONT, F.R.S., 
Professor of Military Hygiene at the Army Medical School, 
Netley, died at his residence at Woolston, near Southampton, 
on the 18th inst. He was fifty-five years of age. 


AT the meeting of the Society of Arts on the 18th inst., Sir 
Howard Grubb read a paper on telescopes for stellar photography. 
His object was to discuss and describe a few of the more im- 
portant mechanical details of the instruments which are to be 
used for the international photographic survey of the heavens, 
The paper is printed in the current number of the Journal of the 
Society of Ats. 


On Maich 31, about 10 p.m, asplendid meteor was seen at 
Asker, in Nerice, in Sweden, Tt appeared in thé southern sky; 
increasmg 1 brilliancy in its descent. Finally it seemed to 
burst into three parts, each of which left a tral in the sky 
observable a few seconds. The colour was intense bluish-white. 


SEVERE shocks of earthquake were felt at Oldenburg on 
April 12. Several houses fell in at Eisenstadt. Shocks were also 
noticed at Pottendorf, in Lower Austria. i 


A HyYDROGRAPHICAL Bur&av has been opened in Wurtem- 
berg, under the direction of Herr von Marten. 


WE are glad to hear that a regular meteorological organization 
1s to be established in Spain. The Director, appointed by 
‘‘ competitive examination,” is Señor Augusto Arcimis, formerly 
of the Institution Libre de Ensenanza, Madrid. M. Arcimis 
has long been known as a meteorologist. 


MM. MOHN AND HILDEBRANDSSON have published an im- 
portant discussion on the ‘Thunderstorms of Scandinavia” 
(Upsal, 1888, 55 pp. and 12 plates). The first network of 
thunderstorm stations was established in France by Leverrier in 
1865, and his plan has been adopted in most other countries, 
almost without change. Norway followed next, in 1867, and 
Sweden in 1871. The storms are divided into two classes: (1) 
heat thundeistorms, which occur generally in summer, and 
mostly originate in the central and eastern parts of the Scandi- 
2) cyclonic thunderstorms, which generally 


| April 26, 1883] 


NATURE 


615 





occur in winter, on the western coasts, and accompany a baro- 
metric depression coming from the Atlantic. An attempt is 
made at fixing the heights of thunderstorm clouds, but these 
vary very much with different times and localities; it seems 
proved, however, that the movements of the cirrus clouds are in 
no way affected by the storms. The summer storms occur most 
frequently in the afternoon, and most rarely between 2 and 4 a.m. 
But on the coast of Norway the maximum frequency occurs 
about 8 p.m., and the winter storms occur more frequently in 
the night. These facts have also been pointed out by Dr. 
Buchan with regard to the storms of the north-west of Scot- 
land. In the annual period the storms occur most fiequently in 
July and August, but there is also a secondary maximum in 
January. The work contains much that would repay careful 
study. 


THE monthly meteorological notes and rainfall statistics for 
South Austialia, published by Mr. C. Todd, the Government 
Astronomer, contaimr very useful climatological data and notices 
of miscellaneous phenomena, Mr. Todd has taken advantage 
of his position as Postmaster-General to establish meteorological 
or rainfall stations at a great number of telegiaph offices ; the 
number of reports published for February 1887 is 298, together 
with the means for all stations having at least seven years’ 1ecord. 
The observations in their present form seem to date from 1883, 
when 235 records were published, but the work commenced as 
as far back as 1857, since which time it has been steadily pur- 
sued, For Adelaide itself, the records of Sir G. S. Kingston 


extend back as far as 1839, and these observations have been j ~~. a z ` 
assistants in person constitute by far the most valuable portion 


used by Mr. Todd in his excellent article on the climate of the 
colony in the “ Hand-book of South Australia.” It is stated in 
this work that local features are apparently insufficient to explain 
the large differences in the yearly averages of the rainfall; Mr. 
Todd’s continued exertions must tend to elucidate this subject. 


A NEW series of isomorphous double chlorides of the metals 
of the iron and alkali groups have been piepared by Dr. 
Neumann (Ltebig’s Annalen), The general formula of the 
system is 4RC1. M,Cly + 2H,O, where R may represent any 
member of the group of alkah metals, and M either iron, 
chomium, or aluminium. Magnesium and beryllium are also 
included in the,series, 2MgCl, or 2BeCl, replacing 4RCIl. They 
all crystallize in forms belonging most probably to the regular 
system, generally in octahedrons or rhombic dodecahedrons. 
The iron salts especially are remarkably beantiful, 4KC1. Fe,Cl, 
+ 2H,0 forming octahedrons and dodecahedrons of reddish-brown 
tint, while crystals of the corresponding ammonium compound 
possess a magnificent gamet-red colour; the rubidium and 
magnesium salts are yellow, and the chloride of beryllium and 
iion separates in fine orange crystals, These iron salts, the first 
two of which have been known some time, are prepared compara. 
tively readily by dissolving fenic chloride in concentrated 
hydrochloric amd, adding the necessary quantity of the alkaline 
chloride, and crystallizing. But Dr, Neumann, in attempting to 
complete the series, found considerable difficulty 1n preparing the 
corresponding chromium and aluminium salts. Ile eventually 
succeeded completely, in the case of chromium, by dissolving the 
chromium chloride in warm 96 per cent. alcohol, adding a pro- 
portionately small quantity of the other chloride and passing a 
rapid stream of hydrochloric acid gas, the whole being gently 
boiled for some time, using a reflux condenser. It was found that 
the 4 percent of water, together with that liberated during the 
formation of ethyl chloride, was just sufficient to supply the water 
of crystallization, hence on cooling the double salt crystallized out 
ın microscopic crystals resembling in shape those of their ferric 
brethren. These chrominm salts are of various shades of violet, 
are deliquescent like all other members of the series, and are like- 
wise decomposed by water. The only aluminic member of the 





series yet prepared by Dr. Neumann is the potassium compound 
4KC)]. AlCl, + 2H,O, which, however, is one of the finest of 
the whole class ; it crystallizes in splendid octahedrons, resem- 
bling large diamonds and refracting light with similar brillancy. 
Crystals will ever remain among the choicest fruits of the 
chemist’s labour, and form an inexhaustible source of pleasure to 
lovers of the beautiful. The new isomorphous group is of great 
theoretical interest, and will take its rank with the well-known 
alums and the double sulphates of the ferrous-ammonium type. 


A MOST interesting account of the work in mound-exploration 
carried on by the United States Bureau of Ethnology, has been 
issued by the Smithsonian Institution. The writer is Mr, Cyrus 
Thomas. It seems that over two thousand mounds have been 
explored, including almost every known type as to form, from the 
low, diminutive, circular burial tumulus of the north, to the huge, 
truncated, earthen pyramid of the south, the embankment, the 
effigy, the stone cairn, house site, &c. Every hitherto known 
vaniety as to construction, as well as a number decidedly 
different in details, has been examined. Some of the latter are 
very interesting and furnish important data, Particular atten- 
tion has been paid to this branch of the work, because the mode 
of construction and the methods of burial in the ordinary conical 
tumuli furnish valuable data in regard to the customs of the 
builders, and aid in determining the archeological districts. 
Many ancient graves and cemeteries and several caches and cave 
deposits have also been explored. The number of specimens 
obtained by the division since its organization 1s not less than 
thirty-eight thousand The specimens procured by the field 


of the collection, since the particulars regarding thei discovery 
and surroundings are known. Not a single stone or tablet with 
anything like lette.s or hieroglyphics inscribed on it, by which 
linguists might be able to judge of the language of the mound- 
builders, has been discovered, 


A SECOND Laura Bridgman is at present attracting the atten- 
tion of American psychologists. Her name is Helen Keller. 
Although blind and deaf, she makes mpid progiess in her 
studies. Scrence (April 6) gives her portait and that of her 
teacher, Miss Annie Sullivan, a graduate of the Perkins Insti- 
tute at Boston, and also reproduces in facsimile a letter written 
by Helen Kellér to A. Graham Bell, of Washington. It was 
only in March 1887 that Muss Sullivan was engaged to give 
the first instruction to her pupil, who was then six years old. In 
a month the little girl learned to spell about 409 words, and in 
less than three months could write a letter, unaided by anyone. 
In six weeks she mastered the Braillé (French) system, which 
is a cipher for the blind, enabling them to read what they have 
written, She has also mastered addition, multiplication, and 
subtraction, and received lessons in geography. She is trained 
solely through the sense of touch. 


Tur new number of the ‘“ VYear-Book of the Scientific and 
Learned Societies of Great Bntain and Ireland” (Griffin and 
Co.) has just been published. This is the fifth annual issue. It 
comprises lists of papers read during 1887 before Societies en- 
gaged in all departments of reseaich, with the names of their 
authors. There is also an appendix, presenting a list of the 
leading scientific Societies throughout the world. The work is 
a useful one, but it ought to have been more thoroughly revised. 
On the very first page, in the list of the members of the Conneil 
of the Royal Society, two names are wrongly given: Sir A. 
(instead of W.) Bowm^n, and R, (instead of W.) T. Thiselton 
Dyer, 

A PAPER entitled ‘' Additional Records of Scottish Plants 
for the Year 1887,” by Mi. Aithur Bennett, has been sent to us. 
It consists of a list of the new county botanical records which 
came under Mr. Bennett’s notice daring 1887, and forms a con- 
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tinuation of the lists which appeared in the Scottish Naturalist 
for 1886 and 1887. Mr. Bennett says that the results during the 
year 1887 were probably richer than in any former year, not only 
in the large number of comital records, but in the new species 
added to the Scottish flora. 


We have received several numbers of the Annales de la 
Faculté des Sciences de Toulouse (Paris: Gauthiers-Vullars). 
This new publication (which is well printed on good paper, with 
wide margins) consists chiefly of memoirs relating to physics, 
chemistry, and mathematics pwe and applied, It contains also 
articles on questions of general scientific interest. To papers of 
the latter class the authors append lists of books on the questions 
discussed. 


ACCORDING to a paper in the Board of Trade Journal for 
April, the production of attar of roses constitutes one of the 
most important branches of native industry in Bulgaria. The 
valley of Kezanlyk, known as the Vale of Roses, is the centre 
of this production, which extends as far as Carlovo, and the 
villages which lie sheltered from the north wind by the vast 
chain of the Great Balkans, In 1885, and no later statistics 
have been published, the manufacture of attar of roses in the 
district indicated amounted to a value of 1,100,000 francs. 


The prosperous condition of the valley of Kezanlyk has led | 


other districts of Bulgaria to develop the same industry, and par- 
ticularly the inhabitants of Strema, and of Toundja, at the foot of 
Mount Rhodope. It is not yet certain that the atta: from these new 
countries will equal in quality the famous product of Kezanlyk. 
The Government, however, is anxious to encourage this move - 
ment, and the Department of the Interior has lately authorized 
the purchase of a certain quantity of attar prepared at Strema 
and at Toundja. Specimens of each are to be sent for examina- 
tion at the laboratory of the University of Moscow, and the 
result is to be published. 


From an official report just published it appears that in 1886 
there were killed in Norway 114 bears, 37 wolves, 5618 foxes, 
950 eagles, 5100 hawks, and ro8 other animals of prey. The 
number of bears was slightly below that of 1885, but above the 
numbers of previous yems, whilst the number of wolves was twice 
that of 1885. The numter of foxes, on the other hand, was only 
half that of the previous year, whilst those of eagles and hawks 
were about the same. 


In last week’s NATURE (p. 581), near the middle of the 
second column, for “Ekholm of Hagstrom,” read “ Ekholm and 
Hagstrom.” 


THE additions to the Zoological Society’s Gardens during the 
past week include a Common Marmoset (Hapale jacchus) from 
South-East Brazil, presented by Mrs. Leighton ; a Striped 
Hysena (Hyæna striata) from Morocco, presented by Mr. Herbert 
E. White ; an Indian Wolf (Canis palhpes 3), two Foxes 
(Cams ——), a — Hawk Eagle (Spizaetus ——) from India, 
presented by Colonel Alex. A. A, Kinloch, C.M.Z.S. ; two 
Rock-hopper Penguins (Audypves chrysocome) from Auckland, 
New Zealand, presented by Captan Sutcliff, R.M.S.S. 
Aorangy; a Gannet (Sula basana), British, presented by 
Miss Serrell; three Common Swans (Cygnus olor), British, 
purchased ; a Chinchilla (Chinchilla lanigera), a Barbary Wild 
Sheep (Outs tragelaphus), born in the Gardens, 








OUR ASTRONOMICAL COLUMN. 


PHOTOGRAPHY IN THE DETERMINATION OF THE MOTIONS 
OF STARS IN THE LINE oF SiGHT.—Of the many developments 
of spectroscopy, one of the most interesting is that first made a 
yractical branch of observation by the skill and patience of Dr. 
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Huggins, viz. the determination of the motions of stars in the 
direction of the visual ray by measures of the displacement of 
the more prominent lines in their spectza, The research has, 
however, always been beset with many practical difficulties, one 
of the most serious being the manner in which the stellar limes 
seem to elude the sight when the air is disturbed. This hindrance 
has been especially felt at Greenwich, where this kind of work 
has been adopted as part of the ordinary routine, and where, in 
consequence, it has not been ble, as would be the case in 
a private observatory, to confine observation to nights of fault 
less definition. Many of the observations have, therefore, been 
exceedingly rough, or even discordant. Prof. H. C. Vogel, 
who had made some successful measures of the displacements 
of lines i three or four of our brightest stars soon after Hug- 
gins’s first observations, has recen‘ly turned his attention to 
photography as a means of overcoming this difficulty, and his first 
results, given in a paper rend before the Royal Prussian Aca- 
demy on March 15, are very promising. Prof. Vogel finds that 
the atmospheric tremors, so wearisome to the eye, exercise no 
influence upon the photograph, which possesses the additional 
advantage of being free trom all bias or predisposition, Dr. 
Schemer, who has been carrying out these experiments, has 
examined seven spectra, viz. those of Sirius, Procyon, Castor, 
Arcturus, Aldebaran, Pollux, and Rigel. Of these, Sirius 
showed a slight displacement to the red, Procyon a decided 
displacement, and Rigel very large in the same direction, whilst 
Aicturus showed a considerable displacement towards the violet. 
The observations were made on the third line of hydrogen, Hy, 
g train of two prisms of high dispersion being used. 

THE TOTAL Lunar ECLIPSE OF JANUARY 28.—Dr, E. 
Lindemann sends the following list of the number of occulta- 
tions observed at different Observatories during this eclipse, in 
addition to the lists given already: Alban .S.), 7 ; Chris- 
tiania, 28 ; Milan, 23; Bonn, 7; Durban (Natal), 17; Oxford 
(Radcliffe), 9 ; Bruxelles, 14; Liège, 5; Palermo, 8; Cape of 
Good Hope, 21; Madras, 10. he weather was cloudy at 
Warsaw. 

New Minor PLANETS.—Herr Palisa discovered a new minor 
planet, No. 274, on April 3, and another, No, 275, on April 13. 
The latter is his sixty-third discovery. No. 269 has received the 
name of Justitia. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 APRIL 29—-MAY 5. 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the fours on to 24, 

is here employed.) 

At Greenwich on April 29 

Sun rises, 4h. 36m. ; souths, 11h. 57m. 10°38. 3 sets, 19b. 18m. : 
right asc. on meridian, 2b. 28°7m.; decl 14° 41’ N. 
Sidereal Time at Sunset, gh. 51m. 

Moon (at Last Quarter May FD oh.) rises, 22h, 21m.*; 
souths, 2h. 46m. ; sets, 7h. 6m.: right asc. on meridian, 
17h. 15 7m.; decl, 19° 30’ S. 

Right asc. and declination 


Planet, Rises, Souths’ Sets. on meridian. 
h m h. m. h m h ë m. M 
Mercury.. 4 2 IL II 017 59... 14270... 8 4s N. 
Venus.. 4 10 44... 17 20. I 53 a. 6 22N, 
Maus ..... 1645... 2225... 4 5%... 12 583... 4 385. 
Jupiter... 21 25"... 1 40... 5 55 .. 16 999... 20 IS. 
Satun... 9 40... 17 38... 1 36%... 8 10°8 ... 20 40N. 
Uranus .. 16 42... 2220... 3 58%... 12 53°72... 4 585. 
Neptune. 5 35 .. 13 17... 20 59 3 48°6 ... 18 a1 N. 


* Indicates that the nising 1s that of the preceding evening and the setting 
that of the following moming. 


Oceuliations of Stars by the Moon (visible at Greenwich). 


Cor onding 
angles ver- 
May. Star. Mag. Disap. Reap tex to right for 
inverted image. 
F M h. m. h. m o o 
1... 50 Sagittarii ...6 a 3 I9.. 333 + 359 339 
3... 31 Capricorni .., 64... 250... 343 «. II2 214 
May. h 
5 E t- Mars in conjunction with and o° 35’ north 


of Uranus. 
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Variable Stars. | built. The basalt is more inclined to be nodular than columnar, 
‘Sint RA. Decl Descending from the town hills, the peak stands out clear against 


hm. pia h m 
U Cephei o 524... B1 16N.,., May 2, 2 40 m 
¢ Geminorum 6 575... 20 44 N. ... Apr. 29, 20 Om 
U Monocerotis ... 7 25'°5... 9 33S. ... May 1, M 
T Geminorum 7 42°6...24 IN... Apr. 29, M 
R Crateris .. ... IO §5'I ... 17 43S. n 30, m 
T Ursæ Majoris... 12 313 ... 60 ON... May 2, Ar 
U Bootis .. l4 49°2...18 9N. ... Apr. 29, M 
3 Libre re 14 550... 8 4S... May 1, 21 38 m 
U Corone ... ... 15 13°6... 32 3 N..., Apr. 30, 22 56 m 
U Ophiuchi... ... 17 10°9... 1 20N..., May 2, 2 10 m 
W Sagittarii ... 17 579...29 35 Se oy) 5 3 OAS 
R Scutire ua ae I8 415.. § 505. ... Apr. 29, af 
Blyre... .. «. 18 460... 33 14N.... May 5, 1 oM 
S Sagitte ... ... 19 50°99... 16 20N..,, Apr. 30, O Om 
May 3, 0 oM 
T Delphini... ... 20 4o2z...16 ON... 4, 35 At 
T Vulpecules . 20 46°7.... 27 50 N,... Apr. 30, 22 OM 
May 1, 23 om 
8 Cephei e ... 22 25°0...57 51 N.... Apr. 29, 21 OM 
M signifies maximum ; m minimum, 
Meteor-Showers, 
RA. Decl. 
Near ¢ Ursw Majoris ... 206 ... 57 N. ... Slow, bright, 
u A Libre e 228... 5S. ... Rather slow. 
x, 8 Serpentis ... 233... 10N. .., Swift. 5 
s» v Herculis ... 239 . 46 N. .,. Swift, faint. 
» ¢ Ophmchi .. 255 21S. ... Rather slow, long. 
» mAquarli .. «. 337... 25. ... Swift, long, streaks 





GEOGRAPHICAL NOTES. 


THE Founder’s Medal of the Royal Geographical Society has 
been awarded to Mr. Clements R, Markham, C. B., F. R.S., on his 
ietirement, after twenty-five years’ service, from the Honorary 
Secretaryship of the Society, during which he has done so 
much for the promotion of geography. The announcement of 
Mr. Markham’s retirement will be received with regret by all 
who know the value of the work he has done, both in connection 
with the Society and otherwise. But as he is still in his vigour 
we may look for many more years’ good work from him. The 
Royal Medal has been awarded to Lieut, Wissmann, who has 
twice crossed Africa, and done a great amount of excellent 
exploring work in the region south of the Congo. The Murchtson 
Grant has bgen awarded to Mr. James McCaithy, Super- 
intendent of Surveys in Siam ; the Gill Premium to Mr. Charles 
M. Doughty, for his explorations in Arabia ; and the Cuthbert 
Peek Giant to Major Festing for his services as cartographer on 
the Gambia River. As honorary corresponding members, have 
been selected Dr. G. Radde, of Tiflis, Dr. II. Rink, of 
Copenhagen, and Dr, Rein, Professor of Geography at Bonn 
University. 


Two papers were read at Monday's meeting of the Royal 
Geographical Society, one by the Rev. T. S. Lea, on the Island 
of Fernando Noronha, and the Rher by Colonel Sir Marshall 
Clarke, on Basuto Land. Mr. Lea accompanied Mr. H. N. 
Ridley on his mission to Fernando Noronha last year. The 
islands are 290 miles north-east of Pernambuco. The total length 
of the whole group from north-east to south-west is about 6} 
geographical miles, and the maximum width of Fernando itself 
¥4 mile. The noith-east cape of that island is very 1ugged and 
precipiton; though of no great height. Boobie Island and Egg 

sland are also raised masses of reef rock, which again appears 
on the top of the basalt of Platform Island. Mount St. 
Michael 1s a phonolite peak on which the weed invasion has 
hardly found a footing, and the native plants still fouush. This 
phonolite is a gray, close-grained columnar rock, and it seems to be 
the key to the very interesting geology of the island. Platform 
Island and Egg Island have a connection at low water with the 
main island, a small mass of reef rock, Morro do Chapeo, or 
the Hat Rock, seems to represent the residue of a larger block. 
The north cape of the main island is stony, and there is no great 
wealth of vegetation, though even here many of the endemics 
may be foun Thee 1s a patch of blown sand at San Antonio 
over which the /fomaa pes-capre trails, and beyond that the 
ground rises towaids the basaltic height on which the town is 





the northern sky. It isa huge mass of columnar phonolite, with a 
talus of débris around 1t, in shape not unlike a church with a tower. 
About the centre of the plain rises a 1ound mass of phonolite, 
On the south coast, like bastions, stand two other phonolite 
masses, with a ridge of basalt between them, steep on its seaward 
side, but sloping gradually landwards. The islands of the south 
coast, with the exception of the minute I. Jones. are also 
phonolite. Tobacco Point is basaltic, and Morro Branco, in 
Lefo Bay, altered phonolite. There are raised beaches of reef 
rock on Tobacco Point and to the east of Look-out IUJ. Mr. 
Lea hazards the following observations with regard to the structure 
and possible history of the main island. Though undoubtedly 
volcanic in origin, the date at which it was in any way active 
must be exceedingly remote. No hot springs, or any trace of 
them, occur ; no earthquakes or tidal waves are felt. No site of 
a crater can be pointed towith certainty, and indeed any attempt 
to reconstruct its pristine shape from the attenuated remains that 
are left us must be undertaken with extreme difidence. As the 
island is surrounded by deep sea, and as nothing volcanic occurs, 
as fnr as he is aware, on the coast of Brazil in its neighbourhood, 
he is inclined to think that it marks the site of an isolated vent. 
The number of species of plants, &c., peculiar to the island 
seems also to point to this, or at any rate to the extreme remote- 
ness of any connection with other land. But there is at least one 
thing which may throw some hght on this matter, All round 
the island, though interrupted in places, especially on the northern 
coast, there is a sort of reef formation laid bare at low water, 
and closely resembling the Recife of Pernambuco. At certain 
points a very similar rock is found at considerable heights above 
the sea. On Rat Island this reef attains no great elevation. It 
rests upon a beach of rounded boulders near the landing, which 
may be seen underlying it. Boobie Island and Egg Island also 
have it, and there are traces of it at the summit of Platform 
Island. On basalt in Cotton-tree Bay, close by Look-out Hill, 
it occurs at a yet greater height, and again on Tobacco Point and 
I. Jones it also occurs above high-water mark. Raised beaches, 
therefore, seem only to exist on basalt, and ın close connection 
with a phonolite peak. Mr. Lea suggests that the phonolite 
regions muk the sites of the ancient vents of the voleano, the 
phonolite itself being the plug which remained fixed during sub- 
sequent eruptions of lava, The scoria 1s all but gone, only 
remaining where the basalt covers it, but the harder phonolite 
still remains in its place, and the raised beaches kes that 
beneath it lay the forces which manifested themselves in the last 
expiring efforts of the volcano. The flora and fauna of the 
group have already been very fully described by Mr, Ridley, 


Sir MARSHALL CLARKR’s paper described an official tour 
he made in Basuto Land, last October, to visit the Baltokoa 
tribe settled among the mountains, He traveised 400 miles of 
country, a large proportion of which had never been visited by 
Europeans. The highest point attained was 10,750 feet ; but 
from thence, both north and south, distant heights appeared at 
great elevations. 





ANTAGONISAL 


GOME months ago, shortly after I had resigned my ofice of 

Judge of the High Court, I was expressing to a frend my 
fear of the effect of having no compulsory occupation, when he 
said, by way of consolation, “Never mind, ‘for Satan finds 
some mischief still for idle hands to do.’” You may possibly 
in the course of this evening think he was right I have 
chosen a title fo. my lecture which may not fully convey 
to your minds the scope of the views which I am going 
to submit to you. I propose to adduce some arguments to 
show that ‘‘antagonism,” a word generally used to signify 
something disagreeable, pervades all things; that it 1s not 
the baneful thing which many consider it; that it produces 
at least quite as much good as evil; but that, whatever be its 
effect, my theory-~call it, uf you will, speculation—1s that it 1s a 
necessity of existence, and of the organism of the universe so far 
as we understand it; that motion and life cannot go on without 
it; that it is not a mere casual adjunct of Nature, but that 
without it there would be no Nature, at all events as we conceive 


1 Lecture delivered at the Royal Institution, on April eo, by the Right 
Hon Surv William R. Grove, F.R.S. 
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it ; that it is mevitably associated with unorganized matter, with 
organized matter, and with sentient beings. 

I am not aware that this view, in the breadth in which I sug- 
gest ıt, has been advanced before. Probably no idea 13 new in 
all respects in the present period of the world’s history. It has 
been said by a desponding pessimist that ‘‘ Thereis nothing new, 
and nothing true, and nothing signifies,” but I do not entirel 
agree with him; I believe that in what I am about to submit 
there is something new and true in the point of view from which 
I regard the matter; whether it signifies or not 1s for you to 
judge. 

‘The universality of antazonism has not received the attention 
it seems to me to deserve from the fact of the element of force, 
or rather of the conquering force, being mainly attended to, and 
too little note taken of the element of resistance unless the latter 
vanquishes the force, and then it becomes, popularly speaking, 
the force, and the former force the resistance. 

There are propositions applying more or less to what I am 
going to say of some antiquity. 

Heraclitus, quoted by rof. Huxley, said: ‘* Waris the father 
and king of all things.” Hobbes said war is the natural state 
of man, but his expressions have about them some little am- 
biguity. In Chapter I. of the “De Corpore Politico” he says 
sc fireistible might in a state of nature is mght,” and “The 
estate of man in this natural liberty is war.” Subsequently he 
says: “A man gives up his natural right, for when divers men 
having right not only to all things else, but to one another's 
persons, if they use the same there arizeth thereby invasion on 
the one part and resistance on the other, which is war and therefore 
contrary to the law of Nature, the sum whereof conststeth in 
making peace.” J can only explain this apoarent inconsistency 
by supposing he mant “law of Nature” to be somethmg 
different from ‘the natural estate of man,” and that the 
making peace was the first effurt at contract, or the beginning 
of law; but then why call it the “Zaw of Nature,” where he 
says might 1s ight? There is however some obscurity in 
the oe 

The Persian divinities, Ormuzd and Ahriman, weie the supposed 
inlers or representatives of gool and evil, always at war, and caus- 
ing the continuous struggles between human beings animated re- 
spectively by these two principles. Undoubtedly goo4 and evil 
are antagonistic, but antagonism, as I view it, 13 a3 necessary to 

ood as to evil, as necessary to Ormuzl as to Ahriman. 
roaster’s religion of a Divine being, one and indivisible, but 
with two sides, 15, to my mind, a more philosophical concep- 
tion, The views of Lamarck on the modification of organic 
beings by effort, and the establishment of the doctrine of Darwin 
as t) the effects produced by the struggle for existence and 
domination, come much nearer to my subject. Darwm has 
shown how these struggles have modified the forms and habits 
of organized beings, and tended to mereased differentiation, 
and Prof. Huxley and Herbert Spencer have powerfully pro- 
moted and expanded these doctrines. To the latter we owe the 
happy phrase, “survival of the fittest,” and Prof. Huxley has 
recently, in a paper in the Nineteenth Century, anucipated some 
points [ should have aclverted to as to the social struggles for ex- 
astence To be anticipated, and by a very short period, is always 
tying, but it is more trying when what you intendad to say has 
been said by your predecessor in more terse and appropriate 
language than you have at your command. 

I propose to deal with ‘‘antagonism” inductively, #2. with 
facts derived fiom observation alone, and not to meddle with 
spiritual matters or with consequences. ” 

Let us begin with what we know of the visible universe, viz. 
suns, planets, comets, meteorites, and their effects. These are 
all pulling at each other, and resisting that pull by the action 
of other forces. 

Any change in this pulling force produces a change, or, as it 
is called, perturbation, in the motion of the body pulled. The 
planet Neptune, as you know, was discovered by the effect of 
its pulling force on another planet, the latter being deflected 
from its normal course. When this pulling force is not counter- 
balanced by other forces, or when the objects pulled have not 
‘sufficient resisting power, they fall into each other, Thus, this 
eaith is daily causing a bombardment of itself by drawing 
smaller bodies—meteorites—-to it; 20,000,000 of which, visible 
to the naked eye, fall on an average into our atmosphere in each 
twenty-four hours, and of those visible through the telescope, 
400,000,000 are computed to fall within the same period. Mr. 
Lockyer has recently given reasons for supposing he luminosity 
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of nebulæ, or of many of them, is due to collisions or friction 
among the meteorites which go to form them; but his paper on 
the subject is not yet published. You must get from Mr, Lockyer 
the details of his views. I hope he may, at one of these evening 
meetings, give you a résumé of them from the place I now 
occupy. 

What is commonly called centrifugal force docs not come 
from nothing; it depends upon the law that a body falling 
by the influence of attraction, not upon, but near to, the attract- 
ing body, whirls round the latter, describing one of the curves 
known as conic sections. Hence, a meteorite may become a 
planet or satellite (one was supposed to have become go to this 
earth, but I believe the observations have not been verified); or 
it may go off in a parabola as comets do; or, again, this centri- 
fugal force may be generated by the gradual accretion of nebu- 
luus matter into solid masses falling near to, or being thrown off 
from, the central nucleus, the two forces, centrifugal and centri- 
petal, being antagonistic to each other, and the relative move- 
ments being continuous, but probably not perpetual. Our solar 
system is also kept in its place by the antagonism of the sur- 
rounding bodies of the Kosmos pulling at us. Suppose half of 
the stais we see, z.e. all on one side of a mercan line, were 
removed, what would become of our solar system? It would 
drift away to the side where attraction still existed, and there 
would be a wreck of matter and a crash of worlds. It is very 
little known that Shakespeare was acquainted with this pulling 
foice. He says, by the mouth of Ciessida— 

“ But the strong base and building of my love 


Is as the very centre of the earth 
Drawing all things to it *— 


a very accurate description of the law of gravitation, so far as 
this earth is concerned, and written nearly a century before 


: Newton's time. 





But in all probability the collisions of meteorites with the earth 
and other suns and planets are not the only collisions in space. 
I know of no better theory to account for the phenomena of 
temporary stars, such as that which appeared in 1866, than that 
they result from the collision of non-Inminous stars, or stars 
previously invisible to us. That star burst suddenly into light, 
and then the luminosity gradually faded, the star became more 
and more dim, and ultimately disappeared. The spectram of it 
showed that the light was compound, and had probably emanated 
from two different sources. It was Srobahly of a very high 
temperature. If this theory of temporary stars be admitted, we 

et a nebula of vapour or star dust again, and so may get fresh 
instances of the nebular hypothesis, 

Let us now take the earth itself. It varies in tempeiature, and 
consequently the particles at or near its surface are in continuous 
movement, rubbing against each other, being exidized or de- 
oxidized, eithe: immediately or through the medium of vegetation. 
This also is continuously tearing up its suface and changing its 
character. Evaporation and condensation, producing rain, hail, 
and storms, notably change it. Force and resistance are con- 
stantly at play. The sea erodes 1ocks and rubs them into sand. 
The sea quits them and leaves traces of its former presence by 
the fossil maine shells found now at high altitudes. Rocks 
crumble down 'and bieak other rocks or are broken by them ; 
avalanches are not uncommon. The inteuor of the eaith 
seems to be in a perpetual state of commotion, though only 
recurrent to our observation. Earthquakes in various places 
from time to time, and, doubtless, many beneath the sea of which 
we are not cognizant, nor of other gradual upheavals and 
depressions. Throughout ıt nothing that we know of 1s at rest, 
and nothing can move without changing the position of some- 
thing else, and this ıs antagonism, Metals rust at its surface, 
and probably they or their oxides, chlorides, &c., are in a 
continuous state of change in the interior. Nothing that we 
know of is stationary. The enth as a whole seems so at first 
sight, but its surface is moving at the rate of some seventeen miles 
a minute at the equator ; and standing at either of the Poles—an 
experiment which no one has yet had an opportumty of trymg— 
a man would be turned round his own axis once in every twenty- 
four hours, while the earth’s motion 1ound the sun carries us 
through space more than a million and a half of miles a day. 

The above changes produce motion in other things, The 
earth pulls the sun and planets, and in different degrees at 
different portions of its orbit. 

Before I pass from inorganic to organized matter I had better 
deal with what may perhaps strike you as the most difficult part of 
my subject, viz, light. Where, you may say, is there antagonism 
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m the case of light? Light exercises its force upon such minute 
portions of matter that until the period of the discovery of 
photography its physical and chemical effects were almost 
unknown. Such effects as bleaching, uniting some gases, and 
affecting the colouring matter of vegetables, were partly known 
but little attended to; but photography created a new era: I 
shall advert to this presently. The theories of light, however, 
involved matter and motion. The corpuscular theory, as you 
well know, supposed that excessively small particles were 
emitted from luminous bodies, and travelled with enormous 
velocity. The undulatory theory, which supplanted it, supposed 
that luminous bodies caused undulations or vrbiations ina highly 
tenuous matter called ether, which 1s supposed to exist through- 
out the inte:planetary spaces and throughout the universe so far 
as we know it. Some suppose this ether to be of a specific 
characte: differing from that of ordinary gases, otheis that it is 
in the nature of a highly attenuated gas ; but, whatever it be, it 
cannot be affected by undulations or vibrations without bemg 
moved, and when matter is moved by any force ıt must offer 
resistance to that force, and hence we get antagonism between 
force and resistance. Light also takes time in overcoming this 
resistance, f.e, in pushing aside the ether. It travels no doubt 
at a good pace—abont 190,000 miles in a second ; but even at this 
iate, and without being particular as to a few millions of miles, 
it takes three years and a quarter to reach us from the star 
which, so far as we know, is the nearest to us, viz. a Cen- 
taur The ether, or whatever ıt may be called, tenuous as it 
is, is not unmmpoitant, though it be not heavy. Without it we 
should have no light and possibly no heat, and the consequences 
of its absence would be rather formidable. I believe you have 
heard Dr. Tyndall on this subject. Supposing the visible 
universe to be as it is now supposed to be, ¿e in no part a mere 
vacuum, there can be no force without resistance in any part 
of it. 

But photography caries us futher, it shows us that light acts 
on matter chemically, that ıt is capable of decomposing or forcing 
asunder the constituents of chemical compounds, and 1s there- 
foie a force met by resistance. In the year 1856 I made some 
experiments published in the PArlosephical Magazine for Januay 
1857, which seemed to me to carry still further what I may call the 
molecula: fight between light and chemical affinity, and among 
them the following. Letters cut out of paper ae placed 
between two polished squares of glass with tin-foil on the out- 
sides, It is then electrized like a Leyden jar, for a few seconds, 
the glasses sepaiated, the letters blown off, and the inside of one 
of the glasses covered with photographic collodion. This is then 
exposed to diffuse daylght, and on bemg immersed in the nitrate 
of silver bath the part which had been covered with the paper 
comes out dafk, the remainder of the plate being unaffected, 
(This result was shown by the electric light lantern.) In ths 
case we sec that another imponderable force, electricity, invisibly 
affects the surface of glass in such a way that it conveys to 
another substance of definite thickness, viz. the prepared 
collodion, a change in the chemical relations of the substance 
(iodide of silver) pervading it, enabling it to resist that de- 
composition by light which but for some unseen modification of 
the surface of the glass plate ıt would have undergone, and no 
doubt the force of hight being unable to effect its object was 
reflected or dispersed, and inst of chenging its mode of 
motion m effecting chemical decomposition, it goes off on 
other business. The visible effect is in the collodion film alone. 
I have stripped that off, and the impiint remains on it, the surface 
of the glass being, so far as I could ascertain, unaffected. Thus 
in the film over the protected part, light conquers chemical 
affinity ; in that over the Dono tane part, chemical affinity 
resists and conquers light, which has to make an ignommuons 
retreat, It 1s a curious chapter in the history of the s les 
of molecula: forces, and probably similar contests between light 
and chemical or physical attractions go on in many natural 
phenomena, some forms of blight and some healthy vegetable 
changes being probably dependent on the varying effects of light, 
and conditions, electiical or otherwise, of the atmosphere. 

Let us now pass on to organic life, A blade of gass, as 
Burke, I beleve, said as a figure of speech, is fighting with its 
neighbours. It is robbing them, and they are trying to rob it— 
no agreement or contract, simply force opposed to force. This 
strog le is good fo. the grass; uf it got too much nutriment it 
wou i become diseased. The struggle keeps it in health. The 
rising of sap in trees, the assimilation of carbon, the process of 

‘growth, the strengthening themselves to resist prevalent winds, : 








and many other instances might be given, which afford examples 
of the internal and external struggles in vegetable life. 

I will now pioceed to conside: animal life, and in this case I will 
begin with the mternal life of animals, which is a continual 
struggle. That great pump the heart is continuously beating-— 
that 1s, conquering 1esistance, It is forcing the blood through 
the artenes, they assisting in squeezing it onwaids. If they give 
way the animal dies ; if they become iigid and resist too much, 
the animal dies. There must be a regulated antagonism, a 
thythmical pulsation, the very term involving force and resist- 
ance. That the act of breathing is antagonistic scarcely needs 
argument. The muscular action by which the mbs are made to 
open out and close alternately, in order to inhale and exhale air, 
and other physiological changes which I cannot here go into, 
necessitate a continuous fight for life. So with digestion, assimi- 
lation, and other functions, mechanical and chemical forces and 
resistances come into play. 

Since this lecture was written, I have heaid of a discovery 
made, I am informed, by Prof Metschmikoff, and which has 
brought to light a singular mstance of internal antagonism, 
He ıs said to have proved that the white corpuscles of the 
blood are permanent enemies of Bacteria, and by inoculation will 
absorb poisonous germs; a recunient war, as it appeals, going 
on between them, If the corpuscle is the conqueror; the Bacteria 
are swallowed up, and the patient lives, If the corpuscles are 
vanquished, the patient dies, and the Bacteria live, at all events for 
atime. If the theory is founded, it affords a strong additional 
argument to the doctrine of inte:nal antagonism. Possibly if 
there were no Bacteria, and the corpuscles had nothing to do, it 
would be worse for them and the animal whom they serve. 

Let us now consider the external life of animals. I willtake as 
an instance, for a reason which you will soon see, the life of a 
wild rabbit. It 1s throughout its life, except when asleep (of 
which more presently), using exertion, cropping grass, at wal with 
vegetables, &c. Ifit gets a luxurious pasture it dies of repletion. 
If it gets too httle it dies of inanition. To keep itself healthy 
it must exert itself for its food ; this, and perhaps the avoiding its 
enemies, gives it exercise and care, brings all its organs into use, 
and thus it acquires its most perfect form of hfe. I have wit- 
nessed this effect myself, and that is the reason why I choose 
the rabbit as an example. An estate in Somersetshire, which I 
once took temporarily, was on the slope of the Mendip Hills, 
The rabbits on one pat of it, viz. that on the hull-side, 
were in perfect condition, not too fat nor too thin, sleek, active, 
and vigorous. and yielding to their antagonists, myself and family, 
excellent food. Those 1n the valley, where the pasturage was rich 
and luxuriant, were all diseased, most of them unfit for human 
food and many lying dead on the fields, They had not to 
straggle for hfe, then short life was miserable and their death 
early, they wanted the sweet uses of adversity—that is, of 
antagonism. , 

The same story may be told of othe: animals. Carnivora, 
beasts or bids of prey, live on weaker animals; weaker animals 
herd together to resist, or, by better chance of warning, to escape, 
beasts of prey; while they, the Herbivora, in their turn are 
destroying vegetable organisms. 

I now come to the most delicate part of my subject, viz, man 
(I include women of couse !), Is man exempt from this continual 
struggle? 

It 18 needless to say that war is antagonism. Is not peace so 
also, though in a different form? Itisa common-place 1emark 
to say that the idle man is worn out by ennui, i e. by internal 
antagonism. Kingsley’s “ Do-as-you-like” race—who were fed 
by a substance dropping from trees, who did no work, and who 
gradually degenerated until they became inferior to apes, and 
ultimately died out from having nothing to do, nothing to 
struggle with—is a caricature illustrative of the matter. That the 
worry of competition is nearly equivalent to the haidships and 
perils of military life seems proved to me by the readiness with 
which military life is voluntarily undeitaken, ill as it is paid. If 
it were well paid, half our men would be in the military or: 
naval service, and I am not sure that we should not have regiments 
of Amazons! The increased risk of life or limbs and the arduous 
nature of the work do not prevent men belonging to all classes 
fiom entering these services, little remunerative as they are. 
Others take the risks of travelling in the deserts of Afmca or 
wintering in the Polar regions, of being eaten by lions or frozen to 
death, of fallmg from a Swiss mountain or foundering in a yacht, 
in preference to a life of tianquillity ; and sportsmen elect the- 
danger of endeavouring to kill an animal that can and may kill 
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them, to shooting tame pheasants at a date or partridges in a 
turnip- field. 

Then, in what is euphemistically called a life of peace, buyer 
and seller, master and servant, landlord and tenant, debtor and 
creditor, are all in a state of simmering antagonism ; and the 
inventions and so-called improvements of applied science and 
art do not lessen it. Exervise is antagonism ; at each step force 
is used to lift up our bodies and push back the earth; as the 
eminent Joseph Montgolfier said, that when he saw a company 
dancing, he mentally inverted his view and imagined the earth 
dancing on the dancers’ feet, which ıt most unquestionably did. 
Indeed, his great invention of balloons was guessed at by his 
witnessing a mild form of antagonism between heat and gravita- 
tion, He, being a dutiful husband, was his wife’s dresses, 
who was going to a ball. He observed the hot air from the fire 
inflated the light materials, which rose up in a sort of spheroidal 
form (you may some of you have noticed this form in dress !). 
This gave him the idea of the fire-balloon, which, being a large 

per-maker at Annonay, he forthwith experimented on, and 

ence we got aerial navigation. This anecdote was told me by 
his nephew M. Seguin, also an eminent man, Even what we 
call a natural death is a ter stiugyle than that which other 
ammals go through, and is, in fact, the most artificial of all 
deaths, ‘The lower animals, practically speaking, do experience 
a natural death, #.¢. a violent or unforeseen death. soon as 
their powers decline to such an extent that they cannot take 
part ın the st: le for existence, they die or are killed, generally 
quickly, and their sufferings are not protracted by the artificial 
tortures arising from the endeavours to prolong life. 

Let us now pass from individuals to communities, Is there 
less antagonism now than of yore? Do the nations of Europe 
now form a happy family? Are the armaments of Continental 
nations, or 1s the navy of this country, less than in former years? 
The very expression ‘‘the Great Powers” involves antagonism, 

As with wars and revolutions, so, as I have said, with regard 
to individuals, during our so-called peace, the fight is continuous 
among communities. If the water does not boil, ıt simmers. 
Not merely are there the struggles of poor against rich going on, 
but the battles for position and pre-eminence are constant, The 
subjugated paity or sect seeks first for toleration, then for 
equalization, and then for domination. 

We call contentment a virtue, but we inculcate discontent. A 
father reproaches his son for not exerting himself to improve his 
position; and at school and college and in subsequent periods of 
ife efforts at advancement in the social scale are recommended. 
Individual antagonisms, class antagonisms, political, trading, 
and rehgious antagonisms take the place of war. Can war 
exhibit a more vigorous and persistent antagonism than competi- 
tion does? Take the college student with rnined health; take 
the bankrupt tradesman eni muned family ; take the aspirants 
to fashion turning night into day, and preferring gas or electric 
light to that of the sun : there is, to be sure, some excuse for this, 
as we so rarely see the latter. But out very amusements are of a 
combative character : chess, whist, billiards, racing, cricket, foot- 
ball, &c. And in all these we, in common parlance, speak of 


beating our opponent. 

Even dancing is probably a 1elic and reminiscence of war, 
and some of its forms are of. a military character. I can call to 
mind only one game which is not combative, and that is the 
game you are in some sort now playing, viz. ‘‘ patience,” and 
with, I fear, some degree of internal antagonism | 

Take, again, the ordinary incidents of a day’s lfe in London. 
15,003 to 20,000 cabs, omnibuses, vans, private carriages, &c., 
all struggling, the horses pushing the earth back and themselves 
forwards the pedestuians doing the same, but the horses com- 
pulsorily—they have not as yet got votes The occupants of the 
cabs, vans, &c , are supposed to act from free will, but in the 
majority of cases they are as much driven as the horses. 
Insolvents trying to renew bills, rich men trying to save 
what they have got by saving half an hour of time. Imagine, 
if you can, the friction of all this, and add the bargain 
in sho; s, the mental efforts in counting-houses, banke, &c., and 
road repair, now a permanent and continuous institution, 
Take our railways: similar efforts and resistances. Drivers, 
signal-men, porters, &c , and the force emanating from the sua 
millions of years ago, and loched up in the coal-fields, as 
Stephenson suggested, now employed to overcome the inertia of 
trains and to make them push the earth in this or that direction, 
and themselves along its surface. Take the daily struggles in 
commerce, law, professions, and legislation, and sometimes even 
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in science and literatwe. Politics I cannot enter upon here, 
but must leave you to judge whether there 1s not some degree of 
antagonism in this pnisuit. In all this there is plenty of useful 
antagonism, plenty of useless—much to please Ormuzd and 
much to delight Ahriman; but of the two extremes, over-work 
or stagnation, the latter would, I think, do Ahriman’s work 
more efficiently than the former. We cry peace when there is 
no peace, Would the world, however, be better if it were 
otherwise? Is the Nirvana a pleasing prospect? Sleep, though . 
not without its troubles and internal antagonism, is our nearest 
approach to it, but we should hardly wish to be always plese. 
hakespeare not only knew something about gravitation, but 
he also knew something about antagonism. 
mouth of Agamemnon—~ 
“Sith i fı 
Whereof we have record mad did draw 
Bias and thwart, not answering the aim, 
And that unbodied fi of the thought 
That gav’t surmised shape.” 

In no case is the friction of life shown more than in the per- 
formance of aay. z.e, an act of self-resistance, a word veiy 
commonly used; but the realization of it is by no means so 
fhequent. Indeed, faith in its performance co yields to scepticism 
that it is said that when a man talks of doing his duty, he is 
meditating some knavish trick, 

The words good and evil are correlative : they are like height 
and depth, parent and offspring. You cannot, as far as I can 
see, conceive the existence of the one without involving the con- 
ception of the other. In their common acceptation they repre- 
sent the antagonism between what is agreeable or beneficial and 
what is painful or injurious. 

An old anecdote will give us the notion of good and 
evil in a slenderly educated mind. A missionary having con- 
sidered that he had successfully inculcated good principles in 
the mind of a previously untutored savage, produced him for 
exhibition before a select audience, and began his catechism by 
asking him the nature of good and evil. ‘‘Evil,” the pupil 
answered, ‘‘is when other man takes my wife.” “Right,” 
said the missionary, “now give me an example of good.” The 
answer was: ‘Good is when me takes other man’s wife.” 
The answer was not exactly what was expected, but was not far 
in disaccord with modern views; among ourselves and other so- 
called civilized races. I don’t mean as to running away with 
other men’s wives | But we still view good and evil very much 
as affecting our own interests. At the commencement of a war 
each of the opposing parties view victory—z.¢. the destruction 
of their enemies—as good, and being vanquished as evil. 
Congregations pray for this. Statesmen invoke the God of 
battles. Those among you who are old enough will call to mind 
the Crimean War, h combatant nation gives thanks for the 
destruction of the enemy, each side possibly believing that they 
respectively are in the right, but in reality not troubling them- 
selves much about that minor question. We (unconsciously 
perhaps) ‘‘ compound for sins we are inclined to by damning those 
we have no mind to.” So in the daily life of what is called 

eace. The stage-coach proprietor rejoiced when he had driven 
bis rival off the road, railway directors and shareholders now do 
the same, so do publicans, shopkeepers, and other rivals. We 
are still permeated by the id notion of good and evil. But 
“antagonism,” as I view it, not only comprehends the relation of 
good and evil, but, as I have said, produces both, and is as 
necessary to good as to evil. Wauthout it there would be neither 
good nor evil. Judging of the lives of our progenitors from 
what we see of the present races of men of less retra] develop- 
ment, we may characterize them as having been more impulsive 
than ourselves, and as having their joys and sorrows more 
quickly alternated, After the hunt for food, accompanied by 
privation and suffering, comes the feast to gorging. Their main 
evil was starvation, their good repletion. Even now the 
Esquimaux watches a seal-hole in the bitter cold for hours and 
days, and his compensation is the spearing and eating the seal, 
The good 1s resultant upon and in the long run I suppose 
equivalent to the evil. These men look not back into the 
past, and forward into the future as we do. We, by extending 
our thought over a wider area, are led to more continuing 
sacrifices, and aim at more lasting enjoyment in the result, 
The child suffers at school in order that his future life may be 
more prosperous. The man spends the best part of lus life in 
arduous toil, physical or mental, in order that he may not want in 
his later years, or that his family may reap the benefit of his 


He says, by the 


April 26, 1888] 


labour. Further-seeing men spend their whole lives on work 
little remunerative that succeeding generations may be 
benefited. The prudent man transmits health and wealth to 
his descendants, the 1mprovident man poverty or gout. One 
main element of what we call civilization is the capability of 
looking further back into. the past, and farther forward into thè 
future ; but, though m: on a diferent scale, the average 
antagonism and approximate equivalence appear to me to be 
the same, 

7 Can we suppose a state of things either in the inorganic or the 
organic world which, consistently with our experieace or any 
deduction drawn from it, would be without antagonism? In the 
morganic world it would be the absence of all movement, or, what 
practically amounts to the same thing, movement of everything 
in the same direction, and the same relative velocity ; for, as } 
movement isonly known to us by relation, movement where ; 
nothing is stationary or moving in a different direction or with a 
different velocity would be umecognizable. 

So in the organic but non-sentient world, if there were no 
no struggle, no absorption of food, no growth, nothing to over- 
come, there would be nothing to call life. If, again, in the 
sentient world there were no appetites, no hopes—for both these 
involve discontent—no fear, no good or bad, what would life be ? 
If fully carried out, is not a life without antagonism no life at all, 
a barren metaphysical conception of existence, or rather alleged 
conception, for we cannot present to the mind the form of such 
conception ? 

In the most ordinary actions, such as are necessary to sustain 
existence, we find, as I have already pointed out, astruggle more 
or less intense, but we also find a reciprocal interdependence of 
effort and result, The graminivorous animal is during his waking 
hours always at work, always making a small but continuous 
effort, selecting his pastures, cropping vegetables, avoiding 
enemies,&c. The Carnivora suffer more in their normal existence; 
their hunger is greater, and their physical exertion when they are 
driven by hunger to make efforts to obtain food is more violent 
than with the Herbivora, if they capture their prey by speed or 
battle, or their mental efforts are greate: if they capture it by 
craft. But then their gratification is also more intense, and thus 
there is a sort of 1ough equation between their pain and their 
pleasure, the more sustained the labour the more permanent is 
the gratification. 

As, with food or exercise, deliciency is as injurious in one as is 
excess in another direction, so, as affecting the mind of communi- 
ties, as I have stated it'to be with individuals, the effect of a life 
of ease and too much repose is as much to be avoided as a life 
of unremitting toil. The Pitcairn islanders, who managed in 
some way to adapt their wants to their supply and to avoid undue 
increase of popfilation, are said never to have reached old age. 
In consequence of the uneventful, unexcited lives they led, they 
died of inaction, not from deficiency of food or shelter, but of 
excitement. They should have migrated to England! They 
died as hares do when their ears are stuffed with cotton, z.¢, from 
want of anxiety. We have hope in our suffering, and in the mid 
gush of our pleasures something bitter surges up. 








“We look before and after, and pine for what is not, 
Oar sincerest laughter with some pain is fraught, 
Our sweetest songs are those which tell of saddest thought," 


The question may possibly occur to you, Have we more or less 
antagonism now than in former times? We certainly have more 
complexity, more differentiation, in our mental characteristics, 
and probably in our physical, so far as the structure of the brain 
is concerned ; but is there less antagonism? ‘With greater com- 
plexity come increased wants, more continuous cares. Iligher 
cerebral development is accompanied with greater nervous 
uiitability, with greate: social intricacies —we have more frequent 
petty annoyances, and they affect us more. With all our so- 
called social improvements, is there not the same struggle between 
crime and its repression? If we have no longer highway 
robberies, how many more cases of fiaud exist, most of it not 
touched by our criminal laws? As to litigation I am perhaps not 
an impartial judge, but it seems to me that if law were as cheap 
as is desired, every next-door neighbour would be in 
litigation, It would seem as if social order had never 
more than the turn of the scale which is necessary to 
social existence in its favour when contiasted with the dis- 
organizing forces. Without that there would be perpetual 
insurrections and anarchy. But though antagonism es a 
different form it is still there. Are wars more regulated by 
justice than of yore? Iventure to doubt it, though probably + 
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many may disagree with me. National self-interest or self-ag- 
grandisement 1s, I think, the predominant factor, and 1s frequently 
admittedly so. I also doubt if the old maxim ‘‘ If you wish for 
peace, prepare for war,” is of much value. Large armaments 
and improvements in the means of destruction (whose inventors 
are more thought of than the discoverers of natural truths) are 
as frequently the cause of war as of its prevention. Are wars 
less sanguinary with 100-ton guns than with bows and arrows? 
I cannot enter into statistics on this subject, but a sensible writer 
who has, viz. Mr. Finlaison, came to the conclusion that wars 
ceased now as anciently, not ın the ratio of the impiovements in 
killing implements, but fom exhaustion of men or means, Wars 
undoubtedly oceur at more distant intervals, or the human 1ace 
would become extinct Probably the largely increased competi- 
tion supplies their place: we fight commercially more and 
militarily less. It ig a sad reflection that man is almost the only 
animal that fights, not for food or means of life or of perpetuating 
its race, but from motives of the merest vanity, ambition, or 
passion. War is, however, not wholly evil. It develops 
noble qualities—courage, endurance, self-sacrifice, friendship, 
&c.—and tends to get rid of the silly incumbrances of fashion 
and ostentation, But do the much be-praised inventions of peace 
bring less antagonism? Consider the enormous labour and 
waste of time due to competition in the advertizing system alone. 
Paper-making, type founding, printing, pasting, posting or 
otherwise circulating, sandwich-men, &c., all at work for 
purposes which I venture to think are in great part u-eless ; and 
those who might add to the productiveness of the earth, or to 
the enriching our knowledge, are helping to extend the limits of 
the black country, and wasting their time in interested self- 
laudation. And the consumer pays the costs. ‘‘ Buy my clothing, 
which will never wear out.” ‘Become a shareholder in our 
Company, which will pay cent. per cent.”« “' Take my pills, which 
will cure all diseases,” &c. These eulogies come from those 
highly impartial persons the advertisers, all promising golden 
rewards, but, as with the alchemists, on condition that gold be 
paid ın advance for their wares; and the sallyportion of the public, 
no small body, take them at their word. Though you may not 
fully agree in this my anathema of the advertising sy-tem, and 
though there may be some small modicum of good in it, I think 

ou will agree that ıt affords a notable illustration of antagonism, 
ff I were a younger man, I think I should go to Kamchatka to 
avoid the penny post ; possibly I should not be satisfied when I 
got there. Civilization begins by supplying wants, and ends by 
creating them, and each supply for the newly-created want begets 
other wants, and so on ‘‘fofres quoties,” 

As far as we can Judge by its present progress, mankind seems 
tending to an automaticstate. ‘The requirements of each day are 
becoming so numerous as to occupy the greater portion of that 
day; and when telegrams, telephones, electro-motion, and 
numerous other innovations which ee follow these, 
reach their full development, no time will be left for thought, 
repose, or any spontaneous individual action. In this mechani- 
lunes of existence, in times of pence, extremes of joy and sorrow, 
of good and evil, will become more raie, and the necessary uni- 
formity of life will reduce passion and feeling to a continuous 
petty Riction. The converse of the existence contemplated by the 
Stoics will be attained, and, instead of a life of calm contempla-~ 
tion, our successors will have a life of objectless activity. The end 
will be swallowed up in the means. It will be all pursuit and no 
attainment, Is there a po mileu, a pomt at which the super- 
fluous commoda vite will cease? None probably would agree at 
where that point should be fixed, and the future alone can show 
whether the human race will emancipate itself from being, like 
Frankenstein, the slave of the monster it has created. In the 
cases I have given as illustrations—and many more might be 
adduced—the evil resulting from apparently beneficial changes 
is not a mere accident : 1t is as neces ® Consequence as re- 
action is a consequence of action. In the struggle for existence 
or supremacy, inevitable in all social growths, the invention, 
enactment, &c., intended to remedy an assumed evil will be’ 
taken advantage of by those for whom it is not intended ; the 
real grievance will be exaggerated by those having an interest in 
trading on it, and the 1emedy itself will have collateral results 
not contemplated by those who intioduce the change. I could 
give many Instances of this by my own experience as an advo- 
cate and judge, but this would lead me away from my subject. 
Evils, indeed, result from the very change of habit induced by 
the alleged improvement. The carriage which saves fatigue 
induces listnessness, and tends to prevent healthy exercise. e 
knife and fork save the labour of mastication, but by their use 
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there is not the same stimulus to the salivary glands, not the 
full healthy amount of secretion, whereby digestion suffers ; 
there ıs not the same exercise of the teeth whereby they me 
strengthened and uniformly worn, as we see in ancient skulls, 
It seems not improbable that their premature decay ın civilized 
nations is due to the want of their normal exercise by the sub- 
stitution of the kuife and fork and stew-pan, According to the 
evolution theory, our organs have grown into what they are, or 
ought to be, by long use, and the remission of this tends to 
irregular development, or atrophy. Every artificial apphaace 
renders nugatory some pre-existing mode of action, either volan- 
tary or involuntary ; and as the paits of the whole organism 
have become correlated, each part being modified by the func- 
tions and actions of the others, every part suffers more or less 
when the mode of action of any one part is changed. So with 
the social structure, the same correlation of its constituent parts 
ds a necessary consequence of its growth, and the change of one 
art affects the well-being of other parts. All change, to be 
healthy, must be Seated slow, the defect struggling with the 
remedy through countless but infinitesimally minute gradations, 

Lastly, so the forms of government give us any firm ground to 
rest upon ag to there being less undue antagonism in one than 
in another form. Whether it is better to ran a risk of, say, one 
chance in a thousand or more of being ee unjustly by a 
despot, or to have what one may eat or drink, or whom one may 
marry, decided by a majority of parish voters, isa question on 
which opinions may differ, but there is abundant antagonism in 
either case. 

Communism, the dream of enthusiasts, offers little prospect of 
ease. It involves an unstable equilibrium, 4.¢, it consists of a 
chain of connection where a defect in one lnk can destroy the 
working of the whole system, and why the executive in that 
system should be more perfect than in others I never have been 
able to see. Antagonism, on the other hand, tends to stability. 
Each man working for his own interests helps to supply the wants 
of others, thus ministering to public convenience and orde, and 
if one or more fail the general weal 1s not impeutlled. 

You may ask, Why this universal antagonism? My answer is, 
I don’t know; Science deals only with the How? not with the 
Why? Why does matter gravitate to other matter, with a force 
inversely as the squaie of the distance? Why does oxygen 
unite with hydrogen? AUI can say is that antagonism is, to my 
mind, universal, and will, I believe, some day be considered as 
much a law, as the law of gravitation. If matter is, as we believe, 
everywhere, even in the interplanetary spaces, and if it attracts 
and moves other matter, which it apparently must do, there must 
be friction or antagonism of some kind. So with organized 
beings, Nature only recognizes the right, or rather the power, of 
the strongest, If twenty men be wrecked on a secluded island 
which will only support ten, which ten have a right to the pro- 
duce of the island? Nature gives no voice, and the strongest 
take it. You may further ask me, Cs dono? what is the use of 
this disquisition? I should answer, If the views be true, it 1s 
always useful to know the truth. The greatest discoveries have 
appeared useless at the time. Kepler’s discovery of the relations 
oF the planetary movements appeared of no use at the time; no 
one would now pronounce it useless. X can, however, see much 
probable utility in the doctrine I have advocated. The con- 
viction of the necessity of antagonism, and that without it there 
would be no light, heat, electricity, or life, may teach us 
{assuming free will) to measure effort by the probable result and 
to estimate the degree of probability: It may teach us not to 
waste our powers on fruitless objects, but to utihze and regulate 
this necessity of existence ; for, if my views are correct, too much 
or too little ıs bad, and a due, proportion is good (like many 
other useful things, it is best in moderation), to accept it rather as 
a boon than a bane, and to know that we cannot do good without 
effort—that is, without some suffering, 

I have spoken of antagonism as pervading the universe. 
Is there, you may ask, any limit in pomt of time or space to 
force? If there be so, there must be a limit to antagonism. It is 
said that heat tends to dissipate itself, and all things necessarily 
to acquire a uniform temperature. This would in time tend 
practically, though not sbsolutely, to the annihilation of force and 
to universal death,; but if there be evidence of this in our solar 
system and what we know of some parts of the universe, which 
probably is but httle, is there no concervable means of reaction 
or regeneration of active heat? There is some evidence of a 
probable zero of temperature fo. gases as “we know them, t.e. 
a temperature so low that at it matter could not exist in a 
gaseous form; but passing over gases and liquids, if matter 








becomes solid by loss of heat, such solid matter would coalesce, 
masses would be formed, these would gravitate to each other, and 
come into collision. It would be the nebular hypothesis over 
again, Condensation and collisions would again generate heat ; 
and so on ad tnfinitun, i 

Collisions in the visible universe are probably more frequent 
than is usually supposed. New nebulæ appear where there 
were none before, as recently in the constellation of Andromeda. 
Mh. Lockyer, as I have said, considers that they are constant 
in the nebula ; and if there be such a number of meteorites 
as are stated to fall daily into the atmosphere of this insig- 
nificant planet, what numbers must there be in the universe? There 
must be a sort of fog of meteorites, and this may account, coupled 
with possibly some dissipation of light or change of it into other 
forces, for the smaller degree of light than would be expected if 
the universe of stellar bodies were infinite, For if so, and the 
stars are assumed to be of an equal average biightness, then if no 
lo-s or obstruction, as light decreases as the square of the distance 
and stars increase in the same ratio, the night would be as brightly 
illuminated as the day. We are told that there are stars of 
different ages—nascent, adolescent, mature, decaying, and dying ; 
and when some of them, like nations at war, are broken up by 
collision into fragments or resolved into vapour, the particles fight 
as individuals do, and like them end by coalescing and forming 
new sunsand planets Asthecomparatively few people who die in 
London to-night do not affect us here, so in the visible universe 
one sun or planet in a billion or more may die every century and 
not be missed, while another is being slowly born out of a nebula. 
Thus worlds may be regenerated by antagonism without having 
for the time more effect upon the Kosmos than the people now 
dying ın London have upon us. I do not venture to say that 
these collisions me in themselves sufficient to renew solar life ; 
tune may give us more information. There may be other 
modes of regeneration or renewed activity of the dissipated 
force, and some of a molecular character. The conversion of 
heat into atomic force has been suggested by Mr. Crookes. 
I give no opinion on that, but I humbly venture to doubt the 
mortality of the universe. 

Again, is the universe limited? and if so, by what? Not, I 
presume, by a stone wall! or if so, where does the wall end? 
Is space limited, and how? If space be unlimited and the 
universe of snus, planets, &c., limited, then the visible universe 
becomes a luminous speck in an mfinity of dark vacuous space, 
and the gases, or at all events the so-called ether, unless limited 
in elasticity, would expand into this vacuum—a limited quantity 
of ether into an infinite vacuum! If the univeise of matter be 
unlimited m space, then the cooling down may be unlimited in 
time. But these are perhaps fruitless speculations, We cannot 
comprehend infinity, neither can we conceive a mmitation to it. 
I must once more quote Shakespeare, and say in his words, 
“It 13 past the infintte of thought.” But whatever be the case 
with some stars and planets, J cinnot bring myself to believe 
in a dead universe surrounded by a dark ocean of frozen ether. 

Most of you have read ‘‘ Wonderland, ” and may recollect that 
after the Duchess has uttered some ponderous and enigmatical 
apophthegms, Alice says, “Oh!” “Ah,” says the Duchess, “I 
could say a good deal more if I chose.” So could I; but 
my relentless antagonist opposite (the clock) warns me, and I 
will only add one more woal, which you will be glad to hear, 
and that word 18—Fmıis, 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE, 


CAMBRIDGF,—The list of Physical Science lectures this teim 
includes Prof Liveing on Spectroscopic Chemistry, Mr. Robinson 
on Agricultural Chemistry, Mr. Ruhemann on Gas Analysi 
and on Aromatic Compounds, Mr. Shaw on Electrolysis, Mr. 
Wilberforce on Dynamo-electric Machines, Mr. Lyon on 
Machine Construction, 

Prof. Stokes lectures on Hydrodynamics, Dr. Besant on 
Differential Equations and Solid Geometry, Dr. Glaisher on 
Theory of Errors, Mr. Stearn on Attractions and Theory of 
Potential. 

In Biology, Mr. Langley is lecturing on the Central Nervous 
System, Prof. Macalister on the Rudimental Structures of the 
Iluman Body, Mr. Gadow on the Morphology of Mammalia 
recent and extinct, Mr. F. Darwin on the Physiology of Plants 
(advanced demonstrations). 

In Geology, Prof. Hughes lectures on the geology of the 
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neighbourhood of Cambridge, Mr. Marr on Advanced Physical 
Geology, Mr. Roberts on the Crinoidea. 

The above are only a selection out of a long list. 

Mr. J. G. Adams, of Christ’s College, has been appointed 
Demonstiator of Pathology on Mr. Roileston's resignation, 





SCIENTIFIC SERIALS. 


American Journal of Science, April.—The absolute wave- 
length of hght, by Lows Bell. The final results are here given 
of the research partially reported in the Jozrnal for March 1886, 
Owing to the wide disciepancies in the value of this constant 
rs determined by various observers and methods, the author 
gives a bief historical summary of the subject, with a critical 
discussion of the standards of length, methods, and apparatns 
employed ın the present investigation. The details of the ex- 
perimental work, together with some remarks on the final results, 
and some questions of theoretical and practical interest con- 
nected with the work of recent experimenters in this field, are 
reserved for a future number —Ifistory of the changes in the 
Mount Loa ciaters; Pat 1, Kilauea (continued), by James D) 
Dana Here are discussed questions connected with the ascen- 
give action in the conduit lavas, the effects of heat, the hydro- 
static and other gravitational pressure —The electromotive force 
of magnetization, by Edward L Nichols and William S. Franklin. 
At the Ann Arbor meeting of the American Association for the 
Advancement of Science the authors described some singular 
modifications in the relation of iron to acids which occur when 
the reaction takes place within the magnetic field. In the 
present paper, which was read at the New York meeting of the 
Association in 1887, they deal with the behaviour of iron when 
that metal acts as one electrode in a voltaic ciremt, and is at the 
same time subjected to magnetization.—Notes on certain 1are 
copper minerals from Utah, by W. F. Hillebrand. A series of 
rare copper ores, including olivenite, erinite, tyrolite (?), chalco- 

hyllite, clinoclasite, mixite (?), and bronchantite, are here sub- 
jected to careful chemical and physical exammmation.—The 
Taconic system of Emmons, and the use of the name Taconic 
ın geological nomenclature (continued), by Chas. D. Walcott. 
The main subject of this paper is the geology of the Taconic 
area as known to Dr. Emmous, with a compazison of its atea as 
now known. Asa result of this comparative study, the author 
finds that the Lower Taconic 1s essentially a repetition of the 
Lower Silurian (Ordovician) of the Champlain Valley, while the 
Upper Taconic appears to be conformably subjacent to the 
Stockbiidge Limestone of the Lower Taconic, and to include 
the Potsdam honzon at or near its upper portion.—Three 
fomations of the Middle Atlantic Slope (continued), by W. J. 
McGee. This paper is occupied with the Appomattox forma- 
tion, its character, and distribution. —W. Conte Stevens 
describes a new lecture apparatus of an extremely simple 
character for the demonstiation of reflection and refraction 
phenomena. 








SOCIETIES AND ACADEMIES, 
LONDON. 


Royal Society, March 8.—‘‘ Further Observations on the 
Electromotive Properties of the Kéectrical Organ of Torpedo 
marmorata,” By Francis Gotch, Ion. M.A. Oxon., B.A., 
B.Sc. London, M R.C.S. Communicated by Piof, J Burdon 
Sanderson, F.R S 

In the pre-ent treatise the author details the results of further 
observations as to the electiomotive piopeities of the electrical 
organ of Torpedo, the experiments being carried ont in October, 
1887, at the laboratory of the Société Scientifique d'Arcachon, 

I, The first part of the work deals entirely with the phenomena 
of ‘‘ireciprocal conduction” m the organ of Torpedo, as 
described by du Boi-Reynond. 

From du Bois Reymond's experiments it would appear that 
the organ possesses the 1emarkable property of conducting an 
intense current of short duration, led lengthwise through ils 
columns, better when the current is directed from its ventral to 
its dorsal surface than when directed the reverse way. The 
former direction coincides with that of the current of the shock 
of the organ, and is therefore termed by him ‘‘ homodromous,” 
the latter, being opposite in direction, is termed ‘‘heterodiomous,” 
The evidence rests upon the value of the galvanometric deflections 
obtained when both currents are allowed to traverse a strip of 
organ and a galvanometric circuit, The deflections are markedly 
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unequal, puticularly when induced cuirents are used, the homo- 
dromous effect being always much greater than the heterodi omous.. 
The homodromous current must therefore either encounter less 
resistance than the heterodromous, or 1ts electromotive force 
must be suddenly strengthened, and that of the heterodromous 
current wekend by the sudden establishment in the tissue of a 
new source of electromotive energy. ‘The first is the view taken 
by Prof. du Bois-Reymond. . 

(1) The present iheotome experiments reveal (a) the new 
fact that the passage of such intense currents of short duration 
is always followed by an excitatory response (shock) in the tissue ; 
(4) that uf the intense current due to this response is allowed to 
affect the galvanometer as well as the induced or other exciting 
current, then by obvious algebraic summation the homodromous 
deflection must be much larger than the heterod:omous ; (c) and 
that when by means of a fast-moving rheotome the induction 
shock only is allowed to affect the instrament, no reciprocity is 
found. 

The author therefore assumes that the phenomena of irreci- 
procal conduction are in reality excitatory phenomena, the nature 
of which, from the methods of investigation used, have not been. 
iecognized. 

(2) The time relations of this response of the isolated strip 
of the organ to dnect stimulation by the traversing induction 
shock ate now for the first time investigated, by means of the 
iheotomne, and the influence of tempeiatuie and other conditions 
upon these 1s shown by experimental evidence. 

It. The second part deals with entirely novel phenomena— 
namely, the excitation of the organ by the current of its own 
eacitatory state It 1s shown that in vigorous summer fish every 
response of the whole or part of the organ to a single excitation 
of its nerves 1s followed by a second response, due to the passage 
through its own substance of the intense cuient of the first 
response. In other words, the shock of the organ excites its own 
nerve fibres and nerve endings, producing a feebler second shock, 
which ın a similar manner evolves a feebler third shock ; this a 
fourth, and so on. 

The response of the isolated organ to nerve excitation is thus 
multiple ; a primary, secondary, tertiary response following the 
application to the nerve of a single stimulus. Since all these 
lesponses produce currents similarly directed through the columns 
of the organ, each column during its activity must 1einforce by 
its echoes the force of the primary explosion, both in its own. 
substance and also in that of its neighbows. 


Linnean Society, Apiil §5.—Mr. W. Carruthers, F R.S, 
President, in the chair.— Amongst the exhibitions of the evening 
Mr. D, Mons (Kew) showed a curious native bracelet fiom 
Martinique. Although formed apparently of seeds, or beads of 
wood, or bone, its real composition had puzzled both botanists 
and zoologists, and until microscopically examined could not be 
determmed.—Mr J. G. Baker, F R.S, exhibited a series of 
specimens of ddtantum Ferguson: and Capilhs Veneris, and 
offered some remarks upon their specific and varietal characters. 
—Mr. J. E Harting exhibited a specimen of a rare British 
animal, the pine-marten, which had been trapped in Cuinberland 3. 
and made some observations on the present distributidn of the 
species in the British Islands.—Mr. Clement Reid exhibited a 
series of huts and seeds obtained by Mr. J. Bennie from inter- 
glacial deposits near Edinburgh, affording evidence of a colder 
climate formerly than that now prevailing in the Lowlands of 
Scotland.—-Mr. F. Crisp exhibited some fragmentary remains of 
a wild goose shot in Someisetshire, which bad been reported as 
the lesser whitefronted goose (Anser erythropus, Linn ), but 
which was apparently an immature specimen of Anser albifrons, 
Scopoli —In the absence of the author, a paper by Mr. A. W 
Wateis, on some ovicells of the Cyclostomatous Bryozoa, was read 
by the Zoological Secretary, Mr. W Percy Sladen ; and after an. 
interesting discussion, the meeting adjourned. 


Chemical Society, Maich 28.— Annual General Meeting, — 
Mr. W. Crookes, F.R.S., ın the chair.—The President de- 
livered an address on which we have already commented. 
—The following Officers and Council were elected for 
the ensuing session :—President’ Mr. W. Crookes, F.R.S. 
Vice-Presidents who have filled the office of President: Sir 
F. A. Abel, F.R.S.; Dr. Warren de Ia Rue, F.R.S., 
Dr. E. Frankland, F.R.S.; Dr. J. H. Gilbert, F.R.S. ; 
Dr. J. H. Gladstone, F.R.S.; Dr. A. W. Hofmann, F.R.S. 3 
Dr. H. Muller, F R.S. ; Prof. Odling, F.R.S.; Dr. W. H 
Perkin, F.R.S. ; Sur Lyon Playfair, F.R.S- ; Sir H. E. Roscoe, 


624 





E.R.S., and Dr. A. W. Wiliamson, E.R.S. Vice-Presidents: 
Prof, G. Carey Foster, F.R.S. ; Mr. David Howard ; Prof. J. 
W., Mallet, F.R.S.; Prof. H. McLeod, F.R.S. ; Mr. Ludwig 
Mond; and Prof. Schorlemmer, F.R.S. Secretaries: Prof. H. 
E. Armstrong, F.R.S., and Prof. J. M. Thomson. Foreign 
Secretary: Dr. F. R. Japp, F.R.S. Treasurer: Dr. W. J. 
Russell, F.R.S. Ordinary Members of Council: Prof. 
Carnelly, Mr. A. H. Church, Prof. Clowes, Prof. Dunstan, Dr. 
P. F. Frankland, Mr. R. J. Friswell, Mr. C. W. Heaton, Mr. 
E. Kinch, Dr. H, F. Morley, Dr. R. T. Plimpton, Prof. Purdie, 
and Prof. Ramsay. 

April 5.—Mr. W. Crookes, F.R.S., in the chair.—The 
following papers were read :—Researches on the constitution of 
azo- and diazo-derivatives ; part jii., compounds of the naphtha- 
lene §-series, by Prof. R. Meldola, F.R S., and Mr, F. J. East. 
—The action of finely divided metals on solutions of ferric salts, 
and a rapid method for the titration of the latter, by Mr. D. J. 
Carnegie. 

Anthropological Institute, April 10,—Franas Galton, 
F.R.S., President, in the chair.—Captain Strachan exhibited a 
young Papuan boy brought by him from the north-west coast 
of New Guinea.—Mr J. Allen Brown read a paper on some 
small highly ialized forms of stone implements, found in 
Asia, North Africa, and Europe.—A paper by MM. Henri and 
Louis Siret, on the early age of metal ın the south-east of Spain, 
was read, 





PARIS, 

Academy of Sciences, April 16.—-M. Janssen, President, in 
the chair.--On the spectra of oxygen, by M. J. Janssen. Atten- 
tion is called to Olszewski’s recent experiments with liquefied 
oxygen, which fully confirm the results of the author’s researches 
on the phenomena of elective absorption inoxygen gas. The bands 
already determined by him have been observed by Olszewski 
with a thickness of 7 millimetres of liquid oxygen, while a thick- 
ness of from 4 to § millimetres would be required to detect the pre- 
sence of the strongest band, which occurs in the neighbourhood 
of D. This is a remarkable confirmation of the law of the 
product of the thickness by the square of the density regulating 
one of the two systems of bands described by M. Janssen. —On 
the relations of atmospheric nitrogen to vegetable foil, by M, 
Th. Schlessing. This is a reply to the objections recently urged 
by M. Berthelot against the character of the author’s researches, 
and the general conclusions based on them. . He denies the validity 
of M. Berthelot’s criticisms, and insists that he does not deny 
the fixation of atmospheric nitrogen in vegetable soils. He main- 
tains, however, that the phenomenon is neither determined by 
his own experiments nor demonstrated with sufficient accuracy 
by M. Berthelot’s analyses.—On a source of algebraic equations 
whose roots are all real, by M. G. Fouret. An algebraic pro- 
cess is explained, by means of which equations, of whose 
roots are real, may be combined in such a way as to obtain 
from them fresh equations possessing the same property. The 
following theorem is proposed and discussed: If the equation 


F(x)=[ayxn + a InI + dy =a tt Anr Xt an =O 
has all its roots real, then the equation 


Pl) E ag f(a) + ay fe) + ag f(a) $v + anif) 
+ an fla) = 0, 


in which f(x) represents an entire polynome of equal or higher 
degree to 7, has at least as many real roots as the equation 
f(x) = 03 and if it has more, the excess is an even number.— 
On Foucault’s gyroscope, by M. E. Guyou. An elementary 
solution is given of the problem connected with the rotation of 
a solid body suggested by the movement of this apparatus. ~ 
Onsa new method of measuring the heat of evaporation of lique- 
fied?gases, by M. E Mathias. The calorimetric methods usually 
employed are either those of variad/e temperature or of the fired 
temperature of melting ice, But for the purpose of his 1e- 
searches the author has had to employ one of constan¢ tempeia- 
ture, the nature and advantages of which are here described. It 
is specially applicable in the case of gases which, like ethylene, 
carbonic acid, and the protoxide of nitrogen, have their critical 
point at the ordinary temperature.—On a class of electric currents 
set up by the ultra-violet rays, by M. A. Stoletow. Hertz, 
Wiedemann, and others having shown the influence of the ultra- 
violet"rays on electric discharges at high tension, the author here 
inquires whether a similar eflect may not be obtained with elec- 
tricity of feeble potential.—On a regulator of electric light, by 
M. Charles Pollak. In the apparatus here described the move- | 
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ment required to be communicated to the carbons in order to 
supply and maintain the electric arc 1s obtained by the thermic 
expansion of the conducting wires. hig appliance, which regu- 
lates the electric arc for a period of thre hours consecutively, has 
the advantage of extreme simplicity, dispensing with all intricate 
mechanism, aswell as with electro-magnets.--- On a sodico-potassic 
carbonate, by MM. L, Hugounenq and J. Morel. The authors 
have obtained this substance by exposing to the open air at a 
temperature of 12° to 15° C. a solution of carbonate of soda con- 
taining carbonate of potassa in the presence of a great excess of 
iodide of potassium mixed with phosphite and chloride of 
sodium. It approaches the fo1mula— 


CO,K,,6H,O + (CO,Na,,6H,0). 


These researches show generally that the carbonates of soda 
and of potassa may crystallize together, yielding isomorphous 
mixtures, which can scarcely be represented by definite formulas. 
—New experiments on inoculation against rabies, by M. G. 
Galtier. These experiments, made on sheep and goats, show 
that herbivorous animals may be successfully preserved from the 
bite of mad dogs by the usual processes of inoculation, whether 
applied before or immediately after the attack.—-A communica- 
tion was received from the Minister of Public Instiuction 
announcing the results of the measures recently taken to deter- 
mine the exact rane area of France calculated by the plani- 
metric method. This estimate gives 536,408 square kilometres, 
which is 8012 more than that indicated by the Bureau of 
ae tides and 2929 more than that of the Russian General 
trelbitsky. 
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CHRIST CHURCH AND TRINITY 
COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 


A Combined Examination for Natural Science Scholarshipe and Exhibi- 
tions will be held by the above Colleges, begimning on THURSDAY, 


November 17, 1887. Three Scholarships and three Exhibitions will be 

offered, the Scholarships being worth £80 a year The subjects for Examina- 

tion will be Physics, Chemistry, and Biology, but Candidates will not be 

expected to offer themselves in more than two of these Particulars may be 

obtained by application to A VERNON HARCOURT, Christ Church, 
o 


OWENS COLLEGE, 
MANCHESTER. 


BISHOP BERKELEY FELLOWSHIPS 
(Value £100 for one year, and renewab'e for a second year.) 

At least three are offered for Award in December next Applications must 
be sent to the Recistrar on or before NOVEMBER 15 Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented *~ 

x Language and Literature, History and Philosophy. 
2. Mathematics, Physxel and Biological Sctence. 
3 Medicine and Therapeutics 
A fuller Statement of Particulars and Conditions will be forwarded on 


Application. 
HENRY WM. HOLDER, M.A., Registrar. 


SWINEY LECTURES ON GEOLOGY. 
Dr. R H. TRAQUAIR, FERS.. F G.S, will deliver a Course of Twelve 
Lectures on “ PALALONTOLOGY and the DOCTRINE of DESCENT," 
in the Brinsh Museum (Natural History), Cromwell Road, commencing 
MONDAY, November 7, at 3 pm., and to be continued on Mondays, 
Wednesdays, and Fridays, concluding on Fnday, December 2, 1887 
Admission to the Course, free. 


KING’S COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY,—WINTER SESSION, 


The Lectures and Practical Course will commence on NOVEMBER 1 

Fees. Lectures only, 3 Guineas, Lectures and Practical Course, 
5 Guineas. 

For admission for Orginal Research or for further particulare apply for 


Prospectus to 
J. W. CUNNINGHAM, Esq , Secretary. 


EAST GRINSTEAD COLLEGIATE _ 
SCHOOL, 
MAYPOLE ROAD, SUSSEX. 

















The object of the School is to afford a Sound Education, which will fit | 
Most careful attentionis j 


boys for either Professional or Commercial life. 
paid to the requirements of boys intended for commercial pursuits, Boys 
ara received from seven to fourte:n years ofage. There is a Janior Class, 
specially adapted to prepare the younger boys for the work of the higher 
c Each pupil will receive careful attention, especially ın those sub- 
jects wherein he is weak. No injuriouscrammingercournged The course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many years’ eaperience in good 
schools, and has proyed himself a most successful Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX, 

For Sons of.Gentlemen, from seven yoars of age. ‘he Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c It provides full 
instruction ia the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations 

‘The College offers the following advantages .—A most superior ed'ication. 
A Staff of Masters selected for their guelibeatians as Scholars and their 
tried ability as Teachers, A Boarding Department carefully supervised and 
excellently appointed , its diet liberal, and all arrangementa calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

‘Tho strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents Pupils, 

Prospectus and all particulars on applicationto the PRINCIPAL. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathemati. 
and of experienced Teachers of Modern Lan es, supplies tutors an 
schools of all grades (including those of ladies), on the shortest notice, with 
Original Examination Papers (Unseen or in Presembed Subjects) of various 
degrees of difficulty sutted to all ages and classes of pupils, 

inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
x GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subscribers extremely large Amocba Proteus, 
with sketch and descnption He also sent out Alcyonella fungosa, Pluma- 
tella repens, Fredericella sultana, Loph pus crystallinus, Melicerta nogens, 
Melicerta janus, Lumnias cerntophyllt, Stephanaceros, Volvox globator ; also 
Hydra, Amerba, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin's) Biological Laboratory work. : 

Weekly announcements will be made in this place of Organisms T, B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Lules in Conrse of Six Afonths for Subscription of 41 13 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 





WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 


CAXTON STREET, S W. 
The LECTURESHIP on PHYSIOLOGY 1s now VACANT. Applica- 
tions to be made before NOVEMBER 22 to 
H B DONKIN, Dean. 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


Packet P* 24 Textile Fibres 
V* 12 Dissections of Blowfly 





Post free, 


25. 1d. cach Packet. 


» X* 12 Diatomaces 
» ¥* 12 Parasites 


EDWARD WARD), 249 Oaford Street, Manchester. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &¢ EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND ORPATESTDARIETY IN LONDON. NEW LISTS 


New Catalogne of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
SSS hdi 











GLASS-CAPPED BOXES. 


Museumsand Private Collectora supplied with Round and Rectangular 
Glass-capped Bores from One Shil per doren. About 7o different sizes 
always in Stock. A cheap Glazed Box, 14 inches by 1o inches, for One 

Shilling Samples Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLI8T, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS; BERYLS, Topazgs, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c, : 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAvTILI. 

New SERIES of Rocks, MICROSCOPIC SLIDES 
Hammers, Chisels, and Blow-pipe Apparatus, 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES on APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


TO STUDENTS.—SUPERIOR HOME. 


offered in the House of a Lady. Separate Study and every comfort 
Best part, South Kensington, near School of Sctence and Museum. 
ass inclusive. Reduction for friends and permanen: ferences to 
parents.—Birs. K., 42 Tregunter Road, Redcliffe ens, 
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RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852). 
Patronised by H M the QUEEN. Contractors to H, M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, | 

SPEAKING-TUBES, 40, &04 

CHURCH-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


2a Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 


LONDON, F.C. 
Telegrams—" TONNERRE LONDON.” 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
őr STRAND, LONDON, W.C, 


S, 
Ohare 
ENT or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

It writes almost instantly full Black. 


Does not corrode Steel Pens, Blottng-paper may be applied at the 
Is cleanly to use, andnot liable to Blot.) moment of writing. 


Can be obtained in London, through Messrs. Barciay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsuny & Sons, Newgate 
edtreet ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G. Baxzerr, J. W. Doucras, W. W, Fowrer, M.A., 
F.L. S., R. MCLACHLAN, F.R.S , E. SAUNDERS, F.L.S. and 

H.T. STAINTON, F.R.S. 
Magazine, commonced in 1864, contains standard articles and notes 


on TR su Eject co connected with Entomology, and especially on the Insectsof 
the Britis! 


Subscription —Six Shillings Ree re bean post free, The volumes com- 
mence with the June numberin each 
Vols. I. to IX ros, each to purchasers o of complete sets; the succeeding 
vols, may be had separately or together, at 77. eac: 
London; GURNEY & JACKSON (Mr Van Voorst's successors), 
x Paternoster Row. 


wee B. m Commgnlcadoni; &c., should be sent to the Editors at theabove 
a 





Flows easily from the Pen. 
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SECOND EDITION. 
GRIFFIN’S l 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8v0, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C, 
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MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO. 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gdrlitz, 


34 MAIDEN LANE, COVENT GARDEN, 











LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
free, Is. 6d. 
OSTEOLOGICAL SPECIMENS AND 


PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 








AN 
INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASTS, OLD seine SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and OOLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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UNIVERSITY CORRESPONDENCE 
CLASSES. 


A large Association of Tutors with high Univrsity Qualifications 
Students, either by Correspondence or by Evening Cl at King's Cros 
(now beginn.og), in Arts and Science subjects, especially for the ramina. 


tions of the London Univermty and the Cambridge Higher Local Secre- 
tary, Mr: E S, Wayvsourn, M A, 38 Chnstchurch Road, Brondesbury, 
N.W. 





THE LATE MR. ROBERT HUNT'S COMPREHENSIVE WORK 
ON BRITISH MINING 
ust Published, and Edition, Revised, Super Royal 8vo , Price £2 as, Cloth. | 
RITISH MINING.--A TREATISE ON 
THE HISTORY, DISCOVERY, PRACTICAL DEVELOPMENT, 
AND FUTURE PROSPECTS OF METALLIFEROUS MINES ' 
IN THE UNITED KINGDOM By ROBERT HUNT, FRS 
late Keeper of Mining Records Upwards of 950 pp, with 230 Ilus- | 


trations 
“Tn le to all interested in the mining and metallurgical industries 
of this country -Athenen h 
“The work will be for the mining industry what Dr Percy’s celebrated 
treatise has been for the metallurgical--a book that cannot with advantage 
be omitted from the library.”—~/rom and Coal Trades Review 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C. | 
| 





NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom. 

phen aed eens 
‘or ails, and con o 9 and 
Irish Markets of the week. 
Thespecial attentionof Land Agentals directed totheAGRICULTURIST 
Ps oae ofthe best existing papers for Advertising Farmsto beLot and Estates 
r Sale. 
Advertisers addressing thomeelves to Farmers will find the AGRICUI - 
TURIST a first-class medium for reaching that Class. 


Price 3d. By post gid. Annual Subscription, payable in advance, 145. 


Offices—: High Strest, Edmburgh and 145 Queen Victoria Street, 
London, E 7 Money Orders payable to C. and R ANDERSON. 





On the rstofevery Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Brirrex, F L S., Bntish Museum. 
CONTENTS :-—Onginal Articles by leading Botamsts.—Extracts, and 
Notices of Books and Memoirs —Articles in Joumals.—Botanical News.— 


Proceedings of Societies. 
Price rs 3d. Subscription for One Year, payable in advance, ras. 


| 
l 
f 
i 
i 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. i 
Now Ready, Price ss. : | 

THE JOURNAL OF THE i 
ANTHROPOLOGICAL INSTITUTE OF | 
GREAT BRITAIN AND IRELAND, 





Vou, XVIL Part 2, NOVEMBER 1887, 
Contains Papers by C. H Reap, F.S.A.; Lieut. F. Erron, R.N. ; Prof. 
Vicror Horsey, F RS ; Dr Grgorcs Harvey, F.R S ;G. L. GOMME; 
Capt R. Conner, R.E ; and Henry WALLACH: and Anthropological 


London’ TRUBNER & CO, Ludgate Hull, 








Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Iastrated Price List Post Free. 

W. F. 5. obtained the only Medal fn the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instroments, and the only 
Gord Mxnpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886. 


he Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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ANIMAL BIOLOGY? an ELEMENTARY 
TEXT-BOOK. By C. LLOYD MORGAN, Professor « 
Animal Biology and Geology in University College, Bristo? 
and Lecturer on Comparative Anatomy in the Bristc 
Medical School. With numerous Illustrations. Crow 
8vo. 8s. 6d, 


SCHOOL FLORA. For the Use of Ele 
mentary Botanical Classes. By W. MARSHALY 
WATTS, D Sc. (Lond.), B Sc. (Vict.), Physical Scienc 
Master in the Giggleswick Grammar School. Crown 8yc 
2s. Od, 


FIRST COURSE OF PHYSICAI 
LABORATORY PRACTICE. Containing 264 Exper» 
ments and 169 Illustrations, By A. M. WORTHING 
TON, M.A., late Assistant Master at Clifton College 
Crown 8yo. 45, 6d. 


The METHODS of GLASS-BLOWING 
For the Use of Physical and Chemical Students. B: 
W. A. SHENSTONE, Lecturer on Chemistry in Cliftor 
College. With 42 Illustrations, Crown 8vo. Is. 6d. 


PRACTICAL INTRODUCTION te 
CHEMISTRY. Intended to give a Practical Acquaint 
ance with the Elementary Facts and Principles of Chemistry 
By W. A. SHENSTONE, Lecturer on Chemistry ir 
Clifton College. With zo Illustrations. Crown 8vo. zs 


AWS and DEFINITIONS CONNECTED 
with CHEMISTRY and HEAT. With Explanatory 
Notes on Physical and Theoretical Chemustry ; also specia 
Tests and Examples for Practical Analysis. By R. G. 
DURRANT, M.A., F.C.S., Assistant Master at Marl 
borough College. Crown 8vo. gs. 


ELECTRICITY TREATED EXPERI. 
MENTALLY. For the Use of Schools and Students. 
By LINNÆUS CUMMING, M.A. late Scholar ot 
Trinity College, Cambridge, Assistant Master in Rugby 
School. With 242 Illustrations. Crown gvo. 4s. Ga. 


PHYSICAL GEOLOGY for STUDENTS 
and GENERAL READERS. By A. H. GREEN, M.A., 
F.G.S., Professor pf Geology in the Yorkshire College ofi 

- Science, Leeds. Third and Enlarged Edition, with. 
numerous Dlustrations. 8vo, ars, 


A 
L 


RIVINGTONS: WATE£RLOO PLACE, PALL MALL, 
LONDON. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last Pyles Catalogues are 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2a.); 
Geology, Mineralogy, Paleontology, 1200 Titles (4d.). 


POSTAGE FREER. 





Now Ready, with Ten Illustrative Diagrams. 


5s. 


UNFINISHED WORLDS: 


A STUDY IN ASTRONOMY. 


'The“author has endeavoured to 
condition of those far-off worlds 


By S. H. PARKES, F.R.A.S. 


give a brief summary of the results of recent scientific discovery regarding the present physical 
which the telescope and the spectroscope have revealed to man, 


London: HODDER & STOUGHTON, 27 Paternoster Row, 
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SUBSCRIPTIONS TO “NATURE.” American Exhibition closed October 31. 
N na ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER 12. 
Yearly «2 ee ees soso eee The presentation, at the West Brompton or Main Entrance, of any gentle- 
Half-yearly se ee ee ee ee RG man’s card, with the statement that he has special business with Prof Foote, 
Quarterly. . se so ee ee ee ee ee 7 6 will secure his admuasion. 
; : PROF. A. E. FOOTE would call attention 
To the United States, the Continent, &c. :— to the fact that bat a short time remains of the 
a d. remarkable opportunity of adding to collections 
Yearly s . wee we eee es « «30 6 choice Amencan Mimerals at low prices. z 
Half- 1 13 6 The nature of the business precludes the possi- 
JORIY Se MGT E AI ek i Gate 8 bility of having a branch in London. He must 
Quarterly. ee ee ee ee BOO give the business his constant personal supenan 
i i _ NEW ARRIVALS — Especial attention is 
Pelee Cait end japan o d. called to over 100 Ibe of the finest Alaka Gamets 
i to the Lists o nerals 
Yearly ss ete et ee ee te ge from Hungary, Germany, and England, in the late 
Half-yearly . 2. 6 1 1 ee ee ee 1 6 6 numbers E aves. 28 boxes and about 3 tons 
Quarterly. s a 2 eee ee ee ee BO of choice minerals received in London this week 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column as, 6d. ~gd. per Line after. 


4r 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. ... r5 
Half a Page, ora Column. .... +. + 23 5 
Whole Page. .... alten & aew a ee 6 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies, 
LONDON, 


THURSDAY, NOVEMBER 3. 

CHEMICAL SOCIETY, at 8-—Note on the Atomic Weight of Gold: Prof. 
Thorpe and A. P. Laurie ~The Interaction of Zinc and Sulphuric Acid : 
M. M. Pattison Murand R H Adio.—A Note on Safety Taps: W. A. 
Shenstone.-Note on Guthrie’s Com d of Amylene with Nitric 
Peroxide: Dr. A. K Miller —The Dehydration of Metallic Hydroxmdes 
by Heat, with Special Reference to the Polymerization of the Oxides and 
to the Periodic Law: Dr Carnelley and Dr. J. Walker. 


FRIDAY, NOVEMBER 4. 
GEOLOGISTS’ ASSOCIATION, at 8. 


Parkes Musuvum. at 8.—~Moetropolitan Acts, By-laws of Metropolitan Board 
of Works: A. Wynter Blyth 


SUNDAY, NOVEMBER 6. 

Sunpay Lecrore Society, at 4.--On Micro-organisms; their Place in 
Nature, and how to study them: Dr. Percy F Frankland. (lustrated 
by Diagrams and Preparations.) 

MONDAY, NOVEMBER 7. 

ROYAL INSTITUTION, at 5.--General Monthly Meeting 

SOCIETY or CHEMICAL INDUSTRY, at 8.—Note on the Com: ive Anti- 
septic Action of Chlorides, Nitrates, and Sulphates: C T tt. 

ARISTOTELIAN , at B.—The Unseen World : The President. 

ODONTOLOGICAL Socrery, at 8.—On Odontomes* J. Bland Sutton —A 
Peculiar Case of Arrested Development: Dr. St. Geo. Elhiott.-—An Extra- 
ordinary Example of Tooth Development: Mr. Storer Bennett.—A Case 
of Retarded Eruption : F. Henri Weiss 


TUESDAY, Noveuser 8 . 
ANTHROPOLOGICAL InsrrruTE, at 8&30-—Exhibition of Implements and 
Works of Art from the Lower Congo: Major-General Sur Frederick Gold- 
smid, K.C.S I., and Delmar Morgan. —' Lower Congo : a Sociological 
Study: R. C Phillips 
WEDNESDAY, NOVEMBER 9 
Gxorocrcar SOCIETY, at 8.—Note on the so-called “Soapstone” of Fiji: 
Henry B. Brady, E R S-—On some Results of Pressure and of Intrunve 
Granite m Stratified Palaozoic Rocks near Morlaix, in Brittany’ Prof, 
T. G. Bonney, F.R S.—-On the Obermittweide Conglomerate, its Compo- 
sition and Alteration: Prof T. G. Bonney, F R.S.—On the Position of 
the Obermittweide Conglomerate : Prof. T, McKenny Hughes. Notes 
ona part of the Huroman Series in the Neighbourh of Sudbury 
(Canada); Prof T. G Bonney, F.R S 
Rovar MICROSCOPICAL 
ora 
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SOCIETY, at 8,—Synopsis of the British Recent 
minfera: H B. Brady, F.R S.—Metamorphoses of Amœbæ and 
: C R. Beaumont. 


THURSDAY, NOVEMAER t0 


unctions allied to them : 

Linear Differential Tpanon of the Second Order : Sir J. Cockle, F.R S — 
On the Stability of a Liquid Elhpsoid which is Rotating about a Principal 
Axis under the Influence of its own Attraction: A. B t.--Geometry 
of the Quartic, and on Modular Equations: R. Russell. 

SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8,—Deep-sea 
Sounding in connection with Submarine Telegraphy : Edward Stallbrass. 

FRIDAY, NOVEMBER rx. 
ROYAL ASTRONOMICAL SOCIETY, at 8, 


SATURDAY, NOVEMBER ra. 
Puvsicar Socrry, at 3.-~-On the Rotation of a Sold Copper Sphere and of 
Wire Helices when Freely $ ded in a Magnetic Field: Dr. 
R. C. Shettle.-—On a Geometrical Method of Determining the Conditions 
of Maxmmum Efficiency in the Transmssion of Power by Alternating 
Currents: T. Blakesley. 








The collections of too illustrate all the principal species and all the grand 
subdivisions, principal Ores, &e Labels of £x and Righer-priced Collections 

ive name, locality, and in most cases the composition, accompanied by 
Fitustrated Catalogue. Sizes given are average. 


NUMBER or SPECIMENS. 25 go 100 TOO 200 300 

In es. who boxes. 

Crystals and fragments se se oe me ce 28 43 Bg e TAR 
Student’s size, er nen me o nee te ÓS, TRS. AS. GI £a 5 
Amateur’s size, af X Ifin. e s me pe mm mome Aa 5s 4o 
h School or Academy sze, 24 X 3ġ in., Shelf Specimens £s %10 420 
College or University Size, 3} X 6in., Shelf Specimens «. 410 430 460 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON? 


A large collection of morocco-bound books to exchange for old English or 
other Scientific books. 


Forstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I, U.S.A 


J. H. STEWARD’S | 


MAGIC LANTERNS 








DISSOLVING VIEWS 
Have been awarded 


GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence. 


ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 


Sole Maker of the Bridgman Triple 
thea Lantern and the Luke Bi-Unial 

. - School Lanterns from £1 ror Show-Room—406 Strand. 

The CELEBRATED COMPLETE SET, £2 15s., best value ever offered. 
Optician to the British and Foreign Governments, 


406, 66, 456, Strand; 54 Cornhill, London. 
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Bailey’s Patent Water Motor.'Bailey’s Patent Organ-Blower.|Bailey’s Patent Thirlmere 
` Water Motor. 





Strongly made, Powerful, | Hundreds fixed and at Work. 
A n 4 
Economical. Prices from £6 6s, each, oh adapted for Small Powers. 
HP. IBP 2HP, 4HP GHP, | PATANI ' rio wep, FHP. up PHP IHP 
WATORKOT OR ro. raros £15. £25. £35. | oman niowen SEE LISTS. | aSr £2 as 33% £558 £8108. £12. 








4 
W. H. BAILEY & CO., Albion Works, Salford, Manchester. 
HARVEY & PEAK, 


(By Appointment to the Royal Institution of Great Britarn,) 
SUCCESSORS TO 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 





LEWIS WRIGHTS 


PROJECTION POLARISCOPE 


Showing axes of Crystals, &c., on a well illuminatede 
and flat field. 


PERKEN, Son, AND RA YMEN T 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C, 


F. H. BUTLER, ARS.M,, &c., 
148 BROMPTON ROAD, LONDON, S.W. V AN 
Newly added to Stock -Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from as, Circular do., from xs. per doz. $ Students’ Histo- 


logical and Peirographieat Microscopes; Post-boxes for Micro-al.des 5 3 
Cabinets, 4 to 12 Drawers, ras to 55s ; North of England Barytes of 
Novel Habit, atals 3-14 inches long; a further series of London Clay 


and Chillesford Foraminifera; Sections of 1a Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at aos.; Bntsh Trassie Vertes 
brate Remains fron the Microlestes Quarry (Sets to order). 


e COCOA 


Is THE BEST 
and really THE CHEAPEST. in tho end. 























The BRITISH MEDICAL JOURNAL says:—‘'' Van Houren’s Cocoa’ 


isadmirable, In flavourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. Oe ge E ea ee panier 
Third Series, Euri byd E Harria, F.L.S., F.Z.S., Momber of the H On the xst of every Month, price Sixpence. 
ritish ologists’ Union ; contai : 
Original Articles by well-known naturalists in every branch of roology ; THE EN T OMOLOGIST r 


habits of animals; arrival and departure of migratory birds; occurrence of se 
rare birds; distribution and migration of British fresh-water fah ; new or AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 





rare marino fish; local aquaria; British reptiles; British land and freth- ’ 
water mollusca, with remarks on ‘the haunts and habits of the species; and Edited by Jony T. Caxzinctow, 
omei matters OF keneralinterest to chose who deighe in paaral history, With tho Assistance of 

aparts of the Linnean, gical, and Entomo! eties. Reviews F 28. 
of natural history books 5 Occasional translations from foreign zoological RADRECE OND P D S. | F paenee Werk FLS 
ournals of important and interesting articles in various brarches of zoology, F, Boucnanam Wuire, M.D. ANT 

ereare oecaiional wopdcnte & CO , Stanoners’ Hall Cours Contains Articles by well-known Entomologists on all branches of th 
$ : t £ Scione 7 on Tea injurious or beneficial to arn or Garden; Notes Se 
” abits, Life-Historios ; occurrence of Rarities, &c.; there are Mont 
THE “HANSA, Lists of Doplicatesand Desiderata. meee 


Published since 18641n Hamb is the only indepandent professional paper WOODCUT ILLUSTRATIONS and occasional LITROGRAPHED and CHROMO 
ia Gorman dedicated exclusive yto Marime Objects. mays, Çn ques, LITHOGRAPHED PLATES, i 

€ eports vertisements, Strict oyo t upon the devel ent * , 
of Maritimo faits in e E i Sanday one Number in SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
4to at least ; frequent supplements and drawings. Subscription at any time; ara Sa oe ee E e, 
preceding nombers ofthe year farnisned subsequently., Prica ras. for twelve THE BREWERS’ GUARDIAN: 
shat ament rides arene p asmidely pread by this papar ž considerable A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 

4 id : Ang. Meyer and Licensing Legal, and Parliamentary Matters. 


Die i am , Alterwall, 28. Edited by W. von FrEEDEN, M.R, 
Hamburg, Alexander Street, 8 Rgvizw OF THE MaLT AND Hor TRADES; anp Wine AND Srizrr Tean 
TYPE-WRITING. ORD: 
TO AUTHORS AND OTHERS.—A Barris- Tha Organ of the Country Brewers, 
ter wishes to recommend a Young Lady who is a skilful and careful “ The Brewers’ Guardian’ is published on the evening of every alternat 
ist with tho Typewriter. ‘sual rates. Samples sent.—Apply, Tuesday, and is the only journal officially connected with brewing interest» 





Copyis D 
“M,” Mr. Smith, Wig-maker, Cloisters, Temple, E.C. Subscription, rôs. d. Rr annum, post free, dating from any quarter-day 
t 


Single copies rs. each, egistered for transmission abroad. 


Nov. 3, 1887 | 
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MESSRS. MACMILLAN & C0.’S SCIENTIFIC WORKS. 


NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M A, LL.B., D.Sc., F RS.E., late Lec- 
turer on Physics ın the School of Medicine, Edinburgh. With Ilustra- 
tions, Second Edition, Revised and Enlarged. Medium 8vo. ars 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F.R.S., and W. W. HAL- 
DANE GEE, B Se. Crown 8yo. 

Vol 1.—GENERAL PHYSICAL PROCESSES ós. 
Vol. IIL—-ELECTRICITY AND MAGNETISM. 7s 6d. 
VoL HI.—-OPTICS, HEAT, AND SOUND. Un preparation, 


A School Course of Practical Physics. By 

the same Authors. 
Part, I.—ELECTRICITY AND MAGNETISM | [In the press. 

Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STEWART, FRS, New Edition. With numer- 
ous Illustrations Fcap, 8vo 4s 6d. (Questions on, as ) 

Primer of Physics. By the same Author. 
With numerous Illustrations. New Edition, with Questions. 18mo, 
Se , Science Primers, 

On Light. Being the Burnett Lectures, de- 
livered ın Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M A., P.R.S., &c., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo, 
gs. 6@ First Course. ON THE NATURE OF LiGHT.—Second Course. 
On Licht as Aa MEANS oF INVESTIGATION.—Third Course. On 
THE BENEFICIAL EFFECTS or Licnt. . 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D, F.R.S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester. Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F.R S., Ph D., Professor of Apphed Mathematics in the Owens College 
Victoria Univers: With Appendices, numerous Illustrations, an 
Plates. Medium 8vo. ars 

EMechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8v0. ros. 6d. 

Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the Unlyersity of Edinburgh. wn 8vo, 65 


Might: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crown 8vo. 7s, 6d. 

Watural Philosophy for Beginners. By I. 
TODHUNTER, M.A , F.R.S, Fcap, 8vo. Part I.—The Properties 
of Solid and Fluid Bodies. With Illustrations, 3s, 6d. Part II.— 
Sound, Light, and Heat. 3s. 6d. 3 

Mlectrostatics and Magnetism, Reprints of 
Papers on By Sir WILLIAM THOMSON, D C.L., LL D , F R.S., 
F.R.S.E , Fellow of St. Peter's College, Cambridge, and Professor of 
Natural Phulosophy in the University of Glasgow Second Edition, 
Medium 8vo 1 . 

MElectricity and Magnetism. By Professor 
SILVANUS: THOMPSON With numerous Illustrations Fcap. 
vo 45 . 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. - By Professor ANDREW GRAY, M.A., 


F.R.S E. Pott 8vo. 3s, 6d. 
Arithmetic. By R. E. Day, 


Mlectric Light 
MA. Pott 8vo ef | | 
Mieat and Electricity, A Collection of Ex- 
AMPLESON By H.H.TURNER, BA, Fell f Trini U 
F Cambridge. Crown 8yo. as. 6d. : i va zay Colere; 
steam, An Elementary Treatise on. By J. 
PERRY, C E., Professor of Engineering in the Imperial College of 
Engineering, Yedo. With Illustrations, Numerical Examples, and 
à Exercises, Fcap. 8vo 4s 6d. 
sound, Elementary Lessons on. By Dr. 
W. H. STONE. With Illustrations. Fcap. 8yo. 3s, 6d. 
By J. D. 
Professor of Natural 


Wnits and Physical Constants. 
EVERETT, M.A , D.CL, F R.S., F.R.S.E 
Philosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. 


55. 

M pplied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines By JAMES 
H. COTTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, 
Civil E 
College, 


ociate Member of the Institution of 
ers, Professor of Applied Mechanics in the Royal Naval 
reenwich. Medium 8vo, 18s. 





NATURAL PHILOSOPHY— Continued. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines, By Professor F. REULEAUX. Translated 
and Edited by Professor A, B. W. KENNEDY, CE. With 450 
Iustrations. Medium 8vo. ars. 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, F R S., M Inst.C E , Professor of Engineering and 
Mechanical Techn>logy ın University College, London, Vith 
numerous Illustrations. Crown 8vo 12$ 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEYLUPTON, MA,F.CS., FCI. 
Globe 8vo. as. 6d. 3 p . 

Chemical Arithmetic. With 1200 Examples 
By the same Author. Second Edition. Globe 8vo. 4s. 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc., Professor of Physics in the University of Texas, 
sometime Examiner in Mathematics in the University of Edinburgh 


Crown 8vo 75. 6d. 
ASTRONOMY. 
Popular Astronomy. By S. Newcomb,LL.D., 
Professor U.S Naval Observatory. With 112 Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo. 185 A 
Popular Astronomy. By Sir G. B. Airy, 
K C B., F.R.S , Imte Astronomer-Royal. With numerous Illustrations. 
Fcap 8yo 4s. 6d ` 
Astronomy, Elementary Lessons in. By 
NORMAN LOCKYER, F.R S. New Edition. With numerous 
lustrations. Fcap 8vo 5s 6d. (Questionson, 1s 6d 
The Chemistry of the Sun. By J. Norman 
LOCKYER, F R.S. With Illustrations. Demy 8vo. 14s, 
Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With numerous Illustrations. New Edition. 


z8mo rs. (Selenc_ePrimers. 
: CHEMISTRY. 

Inorganic and Organic Chemistry. A Com- 
lete Treatise on Inorganic and Organic at By Sır HENRY 

ROSCOE, F.R.S , and Professor C. SCHO ENMER, FRS. 
With numerous Illustrations. Medium 8yo x 

Vols. I. and II.—INORGANIC CHEMISTRY. ~ 

VoL I.—The Non-Metallic Elements. ozs. Vol. II. Part I.—Metals. 
18s Vol. II. Part II.—Metals 18s. 

Vol III.—ORGANIC CHEMISTRY. Three Parts. 

o Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. ith numerous Illustrations. Medium 8vo. PartsI. and 
II, ars each. Part III., 18s. g f 

Elements of Chemical Physics. By Josiah 
P COOKE, Junr, Erving Professor of Chemistry and Mineralogy in 
Harvard University. Fourth Edition. Royal 8vo. ars. 

The Elements of Thermal Chemistry. By 
M. M. PATTISON MUIR, NA, F.R.S.E, Fellow and Pralector of 
Chemistry in Gonville and Caius College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo. ras 6 g 

The Study of Chemistry, an Introduction 
TO. ByIRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University, Crown 8vo 6s 6g . 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Studyof By IRAREMSEN, Professor 
of Chemistry inthe Johns Hopkins niversity. Crown 8vo. 6s 6d 

Chemistry, Elementary Lessons in. By Sir 
HENRY E. ROSCOE, F.RS. New Edition. With numerous 
Illustrations, Fcap 8vo. 4s 6d Problems adapted to the same, 
by Professor THORPE, With Key 18mo 2s 

Practical Organic Chemistry, The Owens 
COLLEGE COURSE OF. By JULIUS B. COHEN, Ph D., F.CS, 
Assistant Lecturer on cere. in the Owens College, Manchester. 
With a Preface by Sir HENRY ROSCOE, F.R.S., and Prof 
SCHORLEMMER, F.R S. Fcap. vo as. 6d. 2 

Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES With Preface by Sir HENRY E. 
ROSCOE, F.R.S. New Edition. With numerous INustrations. 
Fcap. 8vo. ss 6d. f ` 

Questions on Chemistry. A Series of Pro- 
blems and Exercises in Ino ic and Organic Chemistry. By F. 
JONES, F.R S.E. F.CS cap. 8yo., 3s. , 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S. With numerous Illustrations, New -Edition. 
With Questions, 18mo0 Is. . (Science Primers 

Chemical Theory, Experimental Proofs of, 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap 
8vo. er 


MACMILLAN & CO., LONDON. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 


EAT LOZENCES te? 















i PITRON NEAL & CHICKEN, $ : 
SSE) TRA TURTLE Sour e SEINE NÀ 


BRAND & CO.’S 


‘Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 








An excellent relish for “ fish, flesh, 
and fowl.” 





z| 


cC mipi F = —— s 

OTTO” EOS 

OVER 25,000 SOL a 
2-MAN TO 100 H.P. INDICATED 





W. WATSON & SONS, 
„a NEW HISTOLOGICAL MIGROSGOPE. | 


low pree. W. and § have in instrument. Ie is ound, on x 

very firm foot, has sliding body for coarse adjustment, draw- tube, 

plane and concave mirrors, tubs a of universal 
t 


ith One Eye- pet j os t meh first-class English Objectives in 
Mahogany Ca Cabinet, pnce £4 158 
ent can be had fitted with W & SONS’ improved, rackwork 
coarse adjustment wstead of the sliding body, at au extra cost of £1. 
Ilustrated Catalogue of Microscopes and Apparatus 
sont Post Free on app! 


W. WATSON & SONS, 
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313 HIGH HOLBORN, LONDON, W.C. 


AWARDED GOLD MEDAL, LIVERPOOL, 


1886. 

INTERESTING MIGRUSEQPIG PBUEGTS z 
Mole Cricket, fine oo s a 20 
Section of Coffee eee y e Oo 
Cuticle of Tea Tree—Test for “Adulteration a oe r o 
Stings on Leaf of Nettle r o 
Whole Cysticercus from Rabbit, with Head and Hooklets, very fine 3 0 
Fine Slides of Eozoon canadense „u is -30 
Diatomacem from Oamam, N.Z. 1 6 
Senon of Leaf of Eucalyp tus globulus, through ‘Stomata ro 

k Vessels in Root of rzonera ro 
ok and Hairs of Insects and Butterflies, arranged 1 as R “Sprig of 

Plog ers oss . ae wn 8: 6d. and 10 6 


do. ae ‘Bouquets wa Vases 
of Flowers oe 15S 5 aye and go o 
”4* These aro. very suitable for Exhibitions, Soirées, & 
Classified List of 40,00œ First-Class Objects, sent t Post Freo 
on apphcation. 


313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


ESTABLISHED 1837. 





A NEW PICTURE BOOK. EDITED BY MISS BUCKLEY. 


ANIMALS FROM THE LIFE. 


TWO HUNDRED AND FIFTY-FIVE COLOURED ILLUSTRATIONS, DRAWN BY HEINRICH LEUTEMANN. 
With Hia Letterpress, Edited by ARABELLA B. BUCKLEY (Mrs. FISHER). 
Crown 4to,, handsome cloth binding, 10s. 6g. 





POPULAR BOOKS ON NATURAL HISTORY BY MISS BUCKLEY. 


THE FAIRY LAND OF SCIENCE. Nine- 


teenth Thousand. 6s, 


LIFE AND HER CHILDREN. Eleventh 


Thousand. 6s, 


WINNERS IN LIFE’S RACE. Fourth Thou- 


sand. 


8 
A SHORT HISTORY OF NATURAL 
SCIENCE. Third Edition, 7s. 6d. 


“The secret of Miss eo 's success as a popular expounder of the abstruse results of the highest scientific research is her own 


of the processes and 
head” — Times. 


ts. She is content with no second-hand knowledge ; 


she has in all cases gone to the fountain 


LONDON: EDWARD STANFORD, 55 CHARING CROSS, S.W. 








Pnnted by RICHARD CLAY AND Sons, ag and 8 Bread Street Hdl. Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at the 


fice, 29 and go Bedford Street Covent Garden, THURSDAY, Nove nber 3, 1837. 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH. 











No. 941, VOL. 37.] 


THURSDAY, NOVEMBER Io, 1887. 


[PRICE SIXPENCE 








Registered as a Newspaper at the General Post Office ] E 


[AN Rights aro.Reserved. 








MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


owe 


R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


Now Ready, Vol. VIIL., Part II, 


THE JOURNAL OF, PHYSIOLOGY. 


Edited, with the Co-operation ia England of Prof. W RUTHERFORD, 

FR Prof. J. BURDON-SANDERSON, F.R S. 

of Oxford, and in America of Prof. H. P BOWDITCH, of Boston , 

H. NEWELL MARTIN, F.RS, of Baltimore; Prof H. C, 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRAPHS 


From the Designs of Prof. J. A. EWING. 
A fully-illusirated Description will be sent on application, 


THE RADIO-MICROMETER, 


For measuri radiant heat, designed by Mr, C. V, Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 


This Instrument is more sensitive than any arrangement of Thi i 
and Galvanometer, and is very rapid and dead beat its action, ermopile 


ufactured and Sold by 


Man 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. 


The Company are appolnted ts fi i i 
sag ree bs ae Agents for the Microscopes of Zeiss, a supply 














EBE R O ww 


Ge ee 


NIN G’SsS 









ddOISOUDIN 


The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment, ree achromatic powers of excellent defining 
power,t-1och, fanch, and finch ; adjusting slide-holder to stage, pene 
diap! hand-fore: stage-forceps, live-cage, &c. The whole pack 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &e. 

Paice £3 16s, Od. 
New [lusts ated Catalogue of Microscopes free, 


JOHN BROWNING, 63 Strand, London, W.C. - 


NEGRETTI & ZAMBRA’S 
PORTABLE SET OF METEOROLOGICAL INSTRUMENTS. 











nh = 
iiia imaan l 


pi an, 
fat hf lt 
miM | i 
ANA ] 
The set contains Maximum and Minimum Registering Thermometers, 
Wet and Dry Bulb Hygrometer, Aneroid Barometer, Thermometer for Hot 


Springs, Solar and Terrestrial iation, Thermometers, Rain Gauge and 
Graduated Measure, Clnometer and Compass, and boiling-point apparatus, 
‘Lhe whole arranged in a strong case, £18 188. These sets can be varied, 
the number of Instruments reduced or others added, to meet the requirements 


of purc 
NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS To THE QUEEN, 
HOLBORN VIADUCT, E.G 
BRANCHES 45 CORNHILL; rua REGENT STREET. 





OWENS COLLEGE, 
MANCHESTER. 


BISHOP BERKELEY FELLOWSHIPS. 
(Value £x00 for one year, and renewab'e for a second year.) 

At least three are offered for Award in Decemt er next Applications must 
be sent to the REGISTRAR on or before NOVEMBER 15. Evidence of 
ability to prosecute some special study or research in any of the subjects 
comprised under the following groups must be presented i 

x. Language and Literature, History and Philosophy 
2, Mathematics, Physical and Bivloical Science. 
3 Medicine and Therapeutics 
A fuller Statement of Particulars and Conditions will be forwarded on 


Apphicaton. 
HENRY WAL HOLDER, M A., Registrar. 


TO SCIENTIFIC GENTLEMEN, &c.— 
An Energetic Man, Expert Penman, Good Draughtsman, Good 
Mathematiaan, FRSSA, Six Years’ Eaperence as Asustant 
Astronomer, would lke to hear of a Situation Good References 
—Apply, H W. R, 33 Winstanley Road, Sheerness 


UNIVERSITY CORRESPONDENCE 


CLASSES. 


A large Association of Tutors with high Umvyrsity Qualifications 
Students, either by Correspondence or Evening Classes. at Kin 
{now beginn.ng), in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local Secre- 
RRA Mr. E. S. Weymoctu, M A, 38 Christchurch Road, Brondesbury, 








pare 
s Cross 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which will ft 
boys for cither Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There 1s a Junior Class, 

ecially adapted to prepara the younger boys for the work of the higher 

sses, Each pupil willreceive careful attention, especially in those sub- 
jects wherein he is weak, No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many years’ experience in good 
schools, and Has proved himself a most successful Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX, 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is dengned to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colomats, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations, 

The College offers the following advantages:—A most superior edncation. 
A Staff of Masters selected for their 
tried ability as Teachers. A Boarding Department carefully supervised and 
excellently appointed ; its diet liberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

strictest attention to the moral and religions training of Pupi Fees 
most moderate. References of high character to Parents of Pupi 

Prospectus and all particulars on application to the PRINCIPAL. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 
PARKER & COWARD, Broadway Chambers, Westminster. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Natiemancs, 
and of experienced Teachers of Modern Lan es, suppliea tutors an 
schools of all grades (including those of ladies), on the shortest notice, with 
Origifial Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty, suited to all ages and classes of pupils. 

l inguines and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN, 














MADE WITH BOILING WATER. 


EPPS’S 


CGRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his Subseriters Stephanocerox Eichhormi, witb 
sketch and description, He also sent out Lopbhupus crystallinus, Melicerta 
ringens, M janus, Limmas ceratophylli, Volvot gorator Spongilla fluv’a- 
ulis, Amæba pr tens ; alto Amoeba, Vorticella, Hydra, Crayfish and other 
Specimens for (Huxley and Martin's) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
18 supplying. 

Specimen Tube, One Shilling, post free. 
Twenty-six Tules in Course of Six Months for Subscription of 41 th 
or Twelve Tubes for 10s 6d. 

Portfolio of Drawings, Eleven Parts, rs each. 


OSTEOLOGICAL SPECIMENS AND 
PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 


OSTEOLOGISTS, DISARTICULATORS, ETC. 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Awarded Seven Medals and Three Diplomas. 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


Packet P* 24 Textile Fibres 
V* xa Dissections of Blowfly 
X* 1a Diatomacess 
1o Y* 12 Parasites 
EDWARD WARD, 249 Oxford Street, Manchester. 


JAMES R. GREGORY, 


MHineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specamens, Geological Apparatus, 
Collections, Hammers, and Mioroscopic Sections of Rocks, 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS’ 


GLASS-CAPPED BOXES, 


Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling per dozen, About 7o different sizes 
always in Stock. A cheap Glazed Box, 14 inches by ro inches, for One 

Shilling. Sarnplgs Post Free, Two Shillings. 


THOMAS D. RUSSELL, 
PRIZE MEDALLI8T, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL- 
LECTORS: BERYLS, TorPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALs, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 

| TIONS FOR STUDENTS AND PROSPECTORS, 





Post free, 
2s. 1d, each Packet. 

















Very FINE POLISHED SEcTIONS OF AMMONITES AND 
NAvTILIL 
New SERIES oF Rocks. Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus, 
| PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 
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Just Published, in Crown 810, Price 34. 6d. 


TOTEMISM. By J. G. FRAZER, M.A., 
Fellow of Trimty College, Cambndge, and of the Middle Temple, 
Barrister-at-Law. 


A Totem is a class of material objects which a savage regards with super- 
stitious respect, believing that there exsts between him and every member of 
the class an intimate and altogether special relauon. The name is derived 
from an Ojibway (Chippeway) word, totem. 


Edinburgh: ADAM & CHARLES BLACK. 
DR DAY'S SALMONIDA. 
Just Published, Imp 8vo, Cloth, 4as. 
BRITISH AND IRISH SALMONIDA. 


By Dr. F DAY, FLS, FZS z2 Plates, 9 of which highly 
Coloured 


WILLIAMS & NORGATE, 14 Hennetta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh 








NOW READY, with Illustrations, Crown 8vo, rs, 6d. 


OUTLINES OF PHYSIOGRAPHY, 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c,, &c , Professor of Astronomucal Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 


London. MACMILLAN & CO., and New York. 


ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was ed by the Honourable the Legislative 
Council of Jamaica on the roth day of April, 1887 i- 

“That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaira, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before Alay 1, 1888, particular regard 
being had to simphcity, brevity, and freedom, so far as possible, from 
technical terms 

“ Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work is of sufficient excellence. 

“The Book receising the premium to become, so far as Jamaica is con- 
cerned, the property of this Government. who will issue 1t for compulsory use 
in all Schools under Government Inspection, with such additions, omussions, 
or alterations as may be deemed necessary, but the mghts and Property of 
the Anthor to be reserved to him m respect of all other Countries n this 

and.” 

In conformity with this Resolution the Government of Jamaica offers a 
premua of One Hundred Pounds for the best Elementary Text-book of 

ropical Agriculture for use in Schools and applicable to Jamaica. 

As the object of the Manual 1s to create in the mind of the young an early 
and intelligent interest in the soil and its products, ıt must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
e ted to treat of-—- 

Tua ELEMENTS OF AGRICULTU! including notices of the following 
matters‘ Sorts—Their composition or elements, their variety, the different 
purposes they serve, &c. PLant Lirg—Its nature, how nourished and pro- 

ated, how it varies according to soil and other conditions, how improved 

y selection of seeds, &c, CrrmaTH-—Its jpfiuence on plant life, its depend- 
ence on elevation, eaposure, &c MANURES ~ Natural and , as plant 
food, the purposes served by various manures and other plant food Rora- 
TION or Crops, DRAINAGE AND [rricaTion—The reasons for them and 
the various ways in which they are effected TiLLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and thew uses, with hints on 
pruning. grafting, &e 

II. ÅGRICULTURAL Propucts, prominence being given to the propagation 
and culuvation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 

rposes, five as oe PaovibroNs ana Bag tees sa ERO 

ananas, Oranges, Pine Apples, &c.--Spices, Pimento, Nutmegs, Ginger, 
&c —Corran, pears Tea, Sucar —Drues, Cinchona, Bastor al 
Sarsaparilla, &c -—Tosacco—DyYEs, Annatto, 
E1pres—Forace. 

While the Manual will be expected to treat of such matters as are named 
above, this outhne 1s neither intended to be complete nor obligatory, but ony 
to afford a general indication of the kind of Text-book requi Part 
should not exceed one-third of the whole The Book is to be written im 
English , the language is to bo as fres from technicalides as ıs compatible 
with accuracy , and adaptation to the purposes of tuition will be regarded asa 
primary excellence. It is not expected that the book when printed will 
eaceed 150 pages of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
night for Jamaica of the su manuscript. 

Manuscripts are to be forwarded to the Colonial Secre , Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888 ch manuscript 
to have a matto and to be accompamed by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author 
Unsuccessful manuscnpts will be returned, 








Turmertc, Logwood, &c— 


NATURE 





Xi- 





INTERNATIONAL SCIENTIFIC SERIES. 





The New Volume in the above Series, entitled 
“ANIMAL MAGNETISM,” by ALFRED 
BINET and CHARLES FERE, is now 
ready at all Booksellers. Crown 8vo. 5s. 





London: KEGAN PAUL, TRENCH, & CO. 


THE LATE MR ROBERT HUNT'S COMPREHENSIVE WORK 
ON BRITISH MINING 
Bi Published, and Edition, Revised, Super Royal 8vo , Price £2 2s , Cloth, 
RITISH MINING.—A TREATISE ON 
THE HISTORY, DISCOVERY, PRACTICAL DEVELOPMENT, 
AND FUTURE PROSPECTS OF METALLIFEROUS MINES 
IN THE UNITED KINGDOM By ROBERT HUNT, FRS 
late Keeper of Mining Records Upwards of 930 ppe with ago Ulus- 


trations. 
“Indispensable to all interested in the mining and metallurgical industries 
of this country "—~A thenenni 
“The work will be for the mining industry what Dr. Percy's celebrated 
treatise has been for the metallurgical—a book that cannot with advantage 
be omitted from the library.’’—J/rou and Coal Trades Review 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, London, E.C. 


TYPE-WRITING. 
TO AUTHORS AND OTHERS.—A Barris- 


te: wishes to recommend a Young Lady who is a skilful and careful 
Copyist with the T: iter. sual rates. Samples sent ~-Apply, 
At,” Mr, Smith, Wig-meker, Cloisters, Temple, KWC. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Norig, added to Stock „—Rectan Glass-topped Boxes Cioth-covered, 
Special Pattern, from ar, Circular do , from xs per doz ; Students’ Histo- 
logical and Petrographical Microscopes; Post-boxes for Miucro-alides ; 
Cabinets, 4 to 12 wers, r2x to sss; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further senes of London Clay 
and Chillesford. Foramimfera ; Sections of 12 Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at zos., British Triassic Verte- 
brato Remains fron the Microlestes Quury (Sets to order} 














HOUSEHOLD NECESSITIES |! ! 














For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Ohest,, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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ANIMAL BIOLOGY: an ELEMENTARY 
TEXT-BOOK. By C. LLOYD MORGAN, Professor of 
Animal Biology and Geology in University College, Bristol, 
and Lecturer on Comparative Anatomy in the Bristol 
Medical School. With numerous Illustrations. Crown 
8vo. 8s, 6d. 


A SCHOOL FLORA. For the Use of Ele- 
mentary Botanical Classes. By W. MARSHALL 
WATTS, D.Sc. (Lond.), B.Sc. (Vict.), Physical Science 
Master in the Giggleswick Grammar School. Crown 8vo. 
2s. 6d. 


A FIRST COURSE OF PHYSICAL 
LABORATORY PRACTICE. Containing 264 Experi- 
ments and 169 Illustrations, By A. M. WORTHING- 
TON, M.A., late Assistant Master at Clifton College. 
Crown 8vo. qs. 6d, ` 


The METHODS of GLASS-BLOWING. 
For the Use of Physical and Chemical Students. By 
W. A. SHENSTONE, Lecturer on Chemistry in Clifton 
College. With 42 Illustrations. Crown 8vo. 15. 6d. 


A PRACTICAL INTRODUCTION to 
CHEMISTRY. Intended to give a Practical Acquaint- 
ance with the Elementary Facts and Principles of Chemistry. 
By W. A. SHENSTONE, Lecturer on Chemistry in 
Clifton College. With 20 Illustrations. Crown 8yo, zs. 


LAWS and DEFINITIONS CONNECTED 
with CHEMISTRY and HEAT. With Explanatory 
Notes on Physical and Theoretical Chemistry , also special 
Tests and Examples for Practical Analysis. By R. G. 

- DURRANT, M.A, F.C S$., Assistant Master at Marl- 
borough College. Crown 8vo. 35. 


ELECTRICITY TREATED EXPERI- 
MENTALLY. For the Use of Schools and Students. 
By LINNÆUS CUMMING, M.A., late Scholar of 
Trinity College, Cambridge, Assistant Master in Rugby 
School. With 242 Illustrations. Crown 8vo. 4s. 6d. 

PHYSICAL GEOLOGY for STUDENTS 
and GENERAL READERS. By A. H. GREEN, M.A., 
¥.G.S., Professor of Geology in the Yorkshire College of 


Science, Leeds, Third and Enlarged Edition, with 
numerous Illustrations. 8yo. 21s. 


RIVINGTONS: WATERLOO PLACE, PALL MALL, 
LONDON, 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogues are 
Botany, 2000 Titles (2); Entomology, 800 Titles (2a.) ; 
Geology, Mineralogy, Paleontology, 1200 Titles (4¢.). 


POSTAGE FREE, G 





Now Ready, with Ten Illustrative Diagrams, s+. 


UNFINISHED WORLDS: 


A STUDY IN ASTRONOMY. By S, H. PARKES, F.R.AS., 
` The author has endeavoured to give a brief summary of the results of 
recent scientific discovery regarding the present physical condition of those 
far-off worlds which the telescope and the spectroscope have revealed to 
man. 


London: HODDER & STOUGHTON, 27 Paternoster Row. 
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A NEW PICTURE BOOK. EDITED BY 
MISS BUCKLEY. 


ANIMALS FROM THE LIFE. 


TWO HUNDRED AND FIFTY-FIVE COLOURED 
ILLUSTRATIONS, DRAWN BY HEINRICH 
LEUTEMANN. 


With Descriptive Letterpress, Edited by ARABELLA B. 
BUCKLEY (Mrs. FISHER). 


Crown 4to, handsome cloth binding, Ios. 6g. 


POPULAR BOOKS ON NATURAL 
HISTORY BY MISS BUCKLEY. 


THE FAIRY LAND OF SCIENCE. Nine- 
teenth Thousand. 6s. 

LIFE AND HER CHILDREN. Eleventh 
Thousand. 6s. 

WINNERS IN LIFE'S RACE. Fourth Thou- 
sand, 8s. 6d 


A SHORT HISTORY OF NATURAL 
SCIENCE. Third Edition, 7s. 6d. 


‘The secret of Miss Buckley’s success as a popular expounder 
of the abstruse results of the highest scientific research is her own 
mastery of the processes and results. She is content with no 
second-hand knowledge; she has in all cases gone to the 
fountain-head.”—~ Times. 


LONDON: EDWARD STANFORD, 55 CHARING 
CROSS, S.W. 


J. H. STEWARD’S: 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 
Have been awarded 
GOLD & SILVER MEDALS 
For Opticaland Mechanical Excellence. 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 





Fi 
RE Sole Maker of the Bridgman Triple 
Lantern and the Luke Bi-Umal 


School Lanterns from £1 ros, @ Show-Room—406 Strand. 
The CELEBRATED COMPLETE SET, £2 151, best value ever offered. 


Optician to the British and Foreign Governments. 
406, 66, 456 Strand; 54 Cornhill, London, 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
{ndia, Science and Art Department, Admiralty, &c, 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Ilinstrated Price List Post Free. 


W, F. S. obtained the only Medal in the Great Exhibition of 186 for 
Excellence of Const.uction of Mathematical Instruments, and the only 
GoLo Mxpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


s. o d, 
Yearly 2... we raap a ee we e 28 OO 
Half-yearly . s. sssusa eee ee A OG 
Quarterly. . se. eee ee ee ee TF OG 
To the United States, the Continent, &c. :— P 
J. . 
Yearly o soa aa w ee we ew ee ee FO GF 
Half-yearly 2... we ee ee eee oe IS 6 
Quarterly s s 6 ew ee ee ee ee ee BOO 
To India, China, and Japan :— 
we 
Yearly sce ici P aoe ae a, a 6 BS" 6 
Half-yearly . 2... ee ee ee ee 1G G 
Quarterly... fre a aae eee. a Be 
CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. gd. per Line after. 
Sa A 
One-Eighth Page, or Quarter Column. . o 18-6 
Quarter Page, or Half a Column. . + +E I5 0 
Half a Page, ora Column. .....4...3 5 0 
Whole Page... 2... eee ee ee 16 6 0 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C, 


Biary of Societies, 


LONDON. 


THURSDAY, NOVEMRER ro. 

MATHEMATICAL SOCIETY, at 8B. Tho Differential Equations Satisfied by 
Concomitants of Quantics: A. R. Forsyth, F.R S.~—On Pure Ternary 
Reciprocants and Functions allied to them : E. B. Elliott —On the General 
Linear Differential Equation of the Second Order : Sir J. Cockle, F.R S — 
On the Stability of a Liquid Elispsoid which 1s Rotaung about a Prinapal 
Axis under the Influence of its own Attraction’ A. B t —Geometry 
of the Quartic, and on Modular Equations R. Russell.—On the Stability 
or Instability of certain Fluid Motions, II . Lord Rayleigh, Sec R S. 

SOCIETY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8 —Deep-sea 
Sounding in connection with Submarine Telegraphy ; Edward Stallibrass. 

FRIDAY, NOVEMBER 11. 

Roya. ASTRONOMICAL SOCIETY, at 8. 


z SATURDAY, NOVEMBER r2. 

Prysicar Sociry, at 3.—On the Rotation of a Solid Copper Sphere and of 
Copper Wire Helices when Freely Suspended in a Magnetic Field: Dr. 
R. C. Shettle —On a Geometrical Method of Determining the Conditions 

of Maumum Efficiency in the Transmission of Power by Alternating 

Currents: T. H. Blakesley. 


ISUNDAY, NOVEMBER 13. 


Sunpay Lecrurg Society, at 4—Idols; of the Tribe, Cave, Market- 
Place, and Theatre, False Notions as classified by Lord Bacon: George 


Wotherspoon. 
MONDAY, NOVEMBER 14. 
Royat, GEOGRAPHICAL SOCIETY, at 830.—Explorations in Siam: J. 


McCarthy. 
TUESDAY, NOVEMBER 15 

ZOOLOGICAL SOCIETY, at 8 pA List of the Reptiles and Batrachians 
collected by Mr. H. H jo on on the Rio del Rey, West Afnca : G. A 
Boulenger —-Notes on Species of Shells from the Rio del Rey, 
Cameroons: Edgar A. Smith--On Two Small Collections of African 
Lepidoptera recently received by Mr. H. H. Johnston: A. G. Butler — 
On a New Species of Hyla from Port Hamilton, Corea, living in the 
Society’s Gardens’ G. A. Boulenger. 

INSTITUTION oF CIVIL ENGINEERS, at B.—Mecidents in Mines, Part II. : Sir 
F. A. Abel, CB, ERS - 


WEDNESDAY, NOVEMBER 16 
ROYAL METEOROLOGICAL Socrmry, at 7.—The Use of the Spectroscope as 
Soe bite Cerra: Cane, eel 
aroun able Mountan, e Town, ony: John G. ble. 
—On Cause of the Diumal Oscillanon of the jane Robern 


THURSDAY, NOVEMBER 17. 
Royat Socimty, at 4.30.-—-Preliminary Note on the Spectra of Meteorites 
. Norman er, F.R. S.—On the Clasafication of t the Fossil Animals 
commonly named Dmosauria: Prof. Seeley, F R.S.-~Specific Inductive 
Capacity: Dr. J. Hopkinson, F.R S. 
LINNEAN , at B—Certam Factors of Variation in Plants and Ani- 
mals; P. Geddes -Copepoda of the Canaries: T. Thompson 
WCumicaL SOCIETY, at 8 -Ballot for the Election of Fellows.—On the 
Halogen Substituted Derivatives of Benralmalonic Acid: Chas M. 
toart. 





Lawson. 


Parkes MUSEUM, at 5.—The Importance of Open Spaces: The Right. Hon, 


the Earl of Meath. 
FRIDAY, NOVEMBER 18, 


WNwstituTion oF Crvt. ENGINEERS, at 7.30,—Bouer-Experiments and Fuel- 
Economy : John Holliday aa nA 7 
SATURDAY, NOVEMBER 12. 


B€ssex FELD Cius, at 7 —Report on lorations in the Dene-boles near 


Grays, Essex, during 188 20. y it nd William Co! 
Wells? FJ. Bennet” ra mco ha 





American Exhibition closed October 31. 
ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER 19. 


The presentation, at the West Brompton or Main Entrance, of any gentle- 
man’s card, with the statement that he has special business with Prof Foote, 
will secure his admission. 


PROF. A. E FOOTE would call attention 
to the fact that but a short time remains of the 
remarkable opportunity of adding to collections. 
choice American Minerals at low prices. 3 

The nature of the business udes the possi- 
bihty of having a branch in London. He must 
give the business his constant personal supervision. 

NEW ARRIVALS -~ Especial attention is 
called to over 100 lbs of the finest Alaska Garnets. 





recently received, and to the Lists of Minerals 
from , Germany, and England, in the late 
numbers of NATURE. 28 boxes ahd about 3 tons. 


of choice minerals received in London this week 


The collections of roo illustrate all the principal ies and all the grand 
subdivisions, principal Ores, &e Labels of 41 and higher-priced Collections 


ve name, | ity, and in most cases the composition, accompanied by 
filuerrated Catalogue, Sizes given are average. 

NUMBER OF SPECIMENS. 25 50 100 I00 200 300 

In boxes. Without boxes. 

Crystals and fragments... see we we oe 2P 48 Be 43 BE ras 

Student's size, larger ss sæ se su oa ÓS 1238 gs, Sr La £5 

Amateur’s size, 2h X THUD. se a ve ee me GT 5 10 

High School or Academy mze, ax akin Shelf Specimens £5 4x0 £20 

College or University Size, 3} X 6in, Shelf Specimens ro £30 £60 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON? 


A large collection of morocco-bound books to exchange for old English or 
other Scientific books. 


Horst 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Hic. 


It makes a Delicious Drink. Invigoratmg and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R., I, U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. Ex BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


TO STUDENTS. — SUPERIOR HOME 
offered in tha House of a Lady. Separate Study and every comfort. 
Beat part, South Kensington, near School of co and Museum. 
ass. inclusive. Reduction for friends and [ peroanen References to 
parents.—Mra, K., 42 Trogunter Road, Redcliffe ens. 
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VAN . 
HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and really THE CHEAPEST in tho ond. 


- 


The BRITISH MEDICAL JOURNAL says:—“‘'Van Houren’s Cocoa’ 
isadmirable. In favouritis perfect, and it is so pure, well prepared, and 
rich,” &c., &c. 








On the rst of avery Month, price Sixpence. 
j 











THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH FNTOMOLOGY. 


Edited by Joan T. Cannincror, 


With the Assistance o 
Frepericx Bonn, F.Z.S, Ricsarp Sours. 
Howarp A.Fircn, F.L.S. J. Jenner Warr, FVL.S. 
F. Bucuanan Wurts, M D 
Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
Lists of Duplicatesand Desiderata. 
WOODCUT ILLUSTRATIONS andoccasions! LITROGRAPHED and CHROMO- 
LITHORAPHED PLATES, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
om Licens, al, and Parliamentary Matters. 








REVIEW OF THE MALT AND Hor Traprs; anp WINE AND Spirit TRADE 
š Recorp. 


The Organ of the Country Browers. 
“he Brewers’ Guardian '’ is published on the evening of every alternate 
Tuesday, and i» the only journal officia‘ly connected with brewing interests. 


Subscription, 164. 6d. per annum t free, dating from any quarter-day. 
Single copies rs each egistered for transmission abroad. 


NORTH BRITISH AGRICULTURIST, 

the chief Agricultural Journalin Scotland,circulates extensively amorg 

downers, Farmers, Resident Agents, and othersinterested ia tke 
management of land throughout the United Kingdom, 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Malls, and contains Reports of all the principal Britiahand 
Irish Markets of the week. 

Thespecial attentionof Land Agentsis directed totheAGRICULTURIST 
rs oae ofthe best existing papers for Advertising Farmsto beLet and Estates 

or 0. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 

TOURIST a first-class medium for reaching that Class. 


Price 3d. By post 3}¢. Annual Subscription, payable In advance, r4s. 


Offices—377 b Street, Edmburgh and 145 Queen Victoria Strect, 
London, E. s+ Orders payable to C, and R. ANDERSON d 


On the stof avery Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN, 


Edited by Jawes Barrren, F.L.S , British Museum, 
CONTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs —Articles in Jonmals,—Botanical News.— 
Proceedings of Societies. 
Price rs 3¢, Subscription for One Year, payable in advance, ras, 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


ELEGANT SCIENTIFIC PRESENT.—- 


FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured twenty-eight), wrought in Crystal Glass of great 
lustre. In handtoma Morocco Case, with Descriptiva Catalogue, price 
gra 128-—R DAMON, F.G.S., Weymouth. 
Sent by post, Abridged Catalogue of Objects aad Collections in Zoology, 
Geology, &e, &e. 

















SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7@ POST FREE 


A CATALOGUE OF GHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apfaratus, 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO. (Established 1852), 
Patromised hy HUM, the QUEEN. Contractors to H, M., Government. 
Manufacturers and Erectors of every description of 






ELECTRICS BELLS, 
SPEAKING-TUBES, so, 0, 
CHURCH-SPIRES AND CHIMNEY-SHAFLS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 

Price-Listse Post Free. 


az Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, F.C. 


Telaaimns—° TONNERRE LONDON” 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. ” 
Third Series, Edited by J. E. Hanrixa, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ; contains—~ 
Original Articles by well-known naturalists in evary branch of soology; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish; new or 
tare maring fish; local aquaria; Bri rephles; British land and fresh- 








| water mollusca, with remarks on the haunts and habits of the species; and 


other matters of genoralinterest to those who delight In natural history, 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books Occasional translations from torelgn zoological 
journals of important and interesting articles in various branches of zoology, 
Theroare occasional woodcuts 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 


THE « HANSA,” 


Published since 1844 in Hamburg, fs the only dg dependent professonal paper 
in Garmany dedicated oxclusively to Maritime Objects ys, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs In e resp&t. Every cond Sunday one Number in 
4to at least; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished sulmequently. Price ras, for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, xa months’ Insertion. Business Office: Aug. Meyer and 

i amb , Alterwall, 28. Edited by W. von Freepan. M.R. 
Hamburg, Alexander Street, 8. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. BARRETT, J. W, Dovaras, W. W. Fow.er, M,A., 
F.LS., R. McLacutan, F.R.S., E, Saunpens, F. L.S. and 
H. T. SrarnrtoN, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes». 
on all subjecta connected with Entomology, and especially on the Insects of 
the British Isles. A 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June numberin each year 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. © 


London: GURNEY & JACKSON (Mr. Van Voorst's successors), 
rt Paternoster Row. 


N.B.—Communlcations, &c., should be sent to the Editors at the above 
address. 
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MESSRS. MACMILLAN & CO.8 SCIENTIFIC WORKS, 


~: PHYSIOGRAPHY AND GEOLOGY. i POLITICAL ECONOMY. 

PHYSIOGRAPHY. An Introduction to the Study ! THE PRINCIPLES OF POLITICAL ECONOMY. 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- By Professor HENRY SIDGWICK, M A., LL D., Knightbridge Pro 
ous Illustrations, and Coloured Plates. New and Cheaper Edition | fessor of Moral Philosophy in the University of Cambridge, &c., Author 
Crown 8vo. of “The Methods of Ethics” Second Edition. Bro. 16s 

TEXT- BOOK OF GEOLOGY. By Arcu. GEIKIE, | A MANUAL OF POLITICAL ECONOMY. By 
LL.D., F.R S., Director-General of the Geological, Survey of Great i ht Hon, HENRY FAWCETT, F.R.S. Sath Edition, revised, 
Britain and ireland, and Director of the Museum of Practical Geology, ; Rigi a chapter on “ State Sociahsm and the Nationalisationof the Land,’ 

ice arg rire ing ge tier mer rere es POLITICAL SCONOMY. By Francis A.W 
v RANCIS ALKER 

Fanon. Sixth Thousand Revised and Enlarged, 8vo. 28s M.A, PhD., Auror of ‘Money, ' Seay in its Relation to Trade,’ ‘ 


CLASS-BOOK OF GEOLOGY, By the aed Rex vor sex 


Author. With upwards of 200 New Illustrations. Crown Byo. ros. 6a. la BRIEF RXT- BOOK OF POLITICAL 
PHYSICAL GEOGRAPHY, caer Hate | ECONOMY, By FRANCIS A. WALKER, M.A, Ph.D., Author of 





ee IN. ‘ad (Games autor Via numerous Illustrations Ol Money,” Me ae ee ee $ 
cap. Byo. 4r.6d _ (Questions, POLITICA 

PRIMER OF PHYSICAL GEOGRAPHY. By Mrs, FAWCETT, New Edition. With Questions ke. Feap Svo. 

the esme Anthor Wita numerous Illustrations; Few Editon, With THE ECONOMICS OF INDUSTRY. By P 

CIENCE E TINIE? S. ro- 

-OUTLINES OF FIELD GEOLOGY. De the | fessor A. MARSHALL and MARY P. MARSHALL, Peep. Bvo. 


same Author. With numerous Illustrations. Crown 8yo. as 6d. 


PRIMER OF GEOLOGY. By the same Autor ' PRIMER OF POLITICAL ECONOMY. By W. 
With numerous Illustrations, New Edition. 18mo, ts, [Serence Primers, | STANLEY JEVONS, LL.D., M.A, RS. New Edition 18mo. 
THE SCENERY OF SCOTLAND, viewed in' ™ [Science Primers. 


connection with its Physical Geology. By, the same Auther, With | MENTAL AND MORAL PHILOSOPHY. 


numerous Illustrations, Crown 8vo, tasr 


A TREATISE ON ORE DEPOSITS. ByJ.Arruur THE METHODS OF ETHICS, By Professor 
PHILLIPS, F R.S , V.P.G.S., F.C S, M.Inst C Eu Ancien Eltvede | HENRY SIDGWICK, MA, LUD, &o. Third Edition 


J “ na t Svo. 148, A Supplement’ to the Second Edition containing all the 
ca Mines oad tines, Pans, Author 9 iA ane oft ctallurgy,” ít Tho | : important Additions and Alterations in the Third Edition, Demy 8vo. 
€ Illustrations. vo. ase. 

GEOGRAPHY | THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH Mea Se By HENRY SIDGWICK, M.A., 


A NEW GEOGRAPHICAL SERIES. | LL.D, &e. Crown 8vo. 


BONED pal are Un eee ortha THE ELEMENTS OF THE PSYCHOLOGY OF 


VOL. L THE TEACHING OF OEOGRAPHY. | COGNITION, By the Rev. ROBERT JARDINE, B D., D Se. 


Edin.}, Ex-Principal of the General Assembly’s Colle 
A Practical Hand-book for the use of Teachers By ARCHIBALD sanha Sita, cipal rof tha Generar nasoma a, 


_GEIKIE, FR $, Dusctor General of the Geolopual Survey of the | SPU DIES IN DEDUCTIVE LOGIC. By the late 
erayn Street, London, formerly Murchison Professor of Geology and we STANLEY JEVONS, LL D., M.A., F R.S. Second Edition. 
Lineralogy in the University of Edinburgh. Cr 8vo. 23. 

CLASS-BOOK OF GEOGRAPHY. By C. B. LESSONS IN LOGIC, INDUCTIVE AND DE- 


CLARKE, M.A., F.G.S., ES, New Edition, with Eighteen | DUCTIVE. By W. STANLEY JEVONS, LL D., M. Ao ERS 
Coloured Maps Fcap 8vo. 34, New Edition, With numerous Illustrations. Fcap, BYo. 34. 

A SHORT ‘GEOGRAPHY OF THE BRITISH A TEXT-BOOK OF PEDUCIIVE "LOGIC FOR 
FORD GREEN. With Maps, Fcap, 8yo, Edin.), Professor of Logic and PH onophy, , Presidency College, Cal- 


cutta. Third Edition. Glove 8vo. 


A PRIMER OF GEOGRAPHY. ae SIR GEORGE 4s: 
GROVE, D.C. L. With Illustrations. r8mo, zs. { scteneé Priorers PRIMER OF LOGIC, By W. STANLEY JEVONS, 
ANCIENT GEOGRAPHY, LLD, MA, F.R.S. New tion 8mo 1s. i Pee 


MANUAL OF ANCIENT GEOGRAPHY. Trans-' PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. 5s. | Il THE MOTIVE POWERS. By Jamas McCosn, DD, LLD, 


ISLANDS. sbr JOHN RICHARD GREEN ang ALICE STOP- | THE USE OF STUDENTS. P. K. RAY, D Sc. (Lond. and 
i 


HISTORY. Litt D., President of Princeton Co BS Author of ‘Tntuitions of the 

Mind, ” ‘i Laws of Discursive Thought,” &e. Crown 8yo, 6s. 6 each. 

SHORT HISTORY OF THE ENGLISH , CRITIQUE OF PURE REASON. By IMMANUEL 

Hens. aP JORN RICHARD GREEN, AA LL- Dy, late j i KANT. In commemoration of the Centenary of ita first Publication, 
ono: elow o CEC ALO: 1 o 

Genealogical Tables, and Chronological Annals, Crown Bvo. 8s bd. Tatoducton by Lerro Nama ‘we von Demy Wee: xs cae 





ANALYSIS OF ENGLISH HISTORY, based on | vor aL. HISTORICAL INTRODUCTION, by Lupe Dee eee 


’s t ” For the convenience of students these volumes are now sold separately. 
rerh s“ Short History of the Eng lish Pea ane rd WA. TAT Of Prof. Max Muller’s translation of the Critique of Pure Reason,” the 


A., Assistan 
Tis :—*t Through this translation Kant’ k has for the first ti 
GENERAL SKETCH OF” BUROPEAN HIS- | Taa mao Eo aana ia Eaa E 
revised and q ena, with Chronological Table, Maps, and Index. AGRICULTURE. 


G y RAL CHEMICAL ANALYSIS, A 
HISTORY OF ENGLAND, By EpiTH Taone Spat 2 et FARADAY FRANKLAND, Ph D., 


SON, New Edition, revised and enlarged, with Maps. 18mo. at. i 
i B Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
A HISTORY OF ENGLAND FOR BEGINNERS. tor of Practical Sree colar) Chemistry in the Normal School of 
By ARABELLA BUCKLEY, agen of “A Short History of Natural Science and Royal School of Mines, South Kensington Museum. 
Science ’” th Maps. Globe vo, Founded upon nee: Sur dee haar al Chemische Analyse, von 
OUR NATIONAL IN STITUTIONS. A Short | __ Dr F, KROCK Crown Byo. 


qt 
Sketch for Schools, By ANNA BUCKLAND. With Glossary. ELEMENTARY LESSONS IN THE SCIENCE 
18mo Is. i OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 
THE VICTORIAN HALF-CENTURY. By 


Fcap 8vo. as. 6d. 
CHARLOTTE M. YQNGE, Author of “The Heir of Reddyffe,” | FIELD AND GARDEN CROPS, DISEASES OF. 


“Cameos from English History,” ‘A History of France,” &e. Witha Chiefly such as are caused by Fungi. By WORTHINGTON G. 
new Portrait of the Queen. Crown 8vo, paper, 1s, ; cloth, xs. 6g. SMILH, F.LS. Feap.8vo. 45. 6d. 


MACMILLAN & CO., LONDON. 
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LARGE) NEW NICO 


mi 


L PRISM POLARISCOPE FOR PROJECTION, C} eterea han aay other form 


=: : si For Particulars of POLARISCOPES 
5 hae, J i 





and MICRO-POLARISCOPES for 









Scientific dbpgratns of every Descrit- 


tion Sor Colleges, Insitintions, &c. 
Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 
Manufacturing Opticians to the Queen 


PRAN ATM ji | iL ao il eee I ee jl yN LM mt ipep f ini aa [RWI] and the Government, Agents by A 
ae ee N BRN en E ERE womens tothe Saco aod hoe Depts 
EARVEWY & PEAK, 


[By Appointment to the Royal Institution of Great Britain,) | 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 
LEWIS WRIGHT’S 


PROJECTION POLARISCOPE 


HARVEY & PEAK A 
$ Showing axes of Crystals, &c.,on a well illuminated 
jo MAKERS »” o poe m id Aa hdd. 
PERKEN, SoN, AND RAYMERNT: 


(LEJEUNE AND PERKEN),- 
MANUFACTURE FOR THE TRADE QNLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
ror HATTON GARDEN, LONDON, E.C. 
tm — LB ae 


The Hon, C. H. Wynn, Rûg Corwen, North Wales, says of 


BAILEY’ S HOT-AIR ENGINE. 


‘(It really costs nothing to work, except a little oll, as I seldom burn anything but cinders.” 


X. These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
RY power purposes, amo whom may be mentioned Earl Loudoun, the late Sir Swinnerton Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H, D. Pochin, Esge, J.P., Colonel M'Corquodale, &o, 


W. H. BAILEY & CO., Albion Works Salford, Manchester. 


NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc, Lonn, F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 
Price to Subscribers, tas, 6d, ; to Non-Subscribers, tas, 60. (250 Copies printed). 


Printed by Ricar Cray anp Sons, at Los 8 Bread Street Hill, Queen Victoria Street, in the City of London, and tublisned by 
MACMILLAN Awp Co., at the Office, 29 and 30 Bedford Street, Covent Garden.—Tnuxspay, November ro, 1827. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


. “To the solid ground 
Of Nature trusts the mind which builds for aye.”—-WoRDSWORTH. ` 
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R. & J. BECK’S 
NEW MICROSCOPE, 


®@ “THE STAR” 





PRICES. A A 
Stand, with 1-in. Object- 
glass and 1 Eye-piece . 2 2 0 
Stand, with 1-ın. and ł-in. 
Object -glasses ... . 3 3 0 
Stand, with 1 Eye-piece, 4-in. 
and fin. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case... we ee we 4A OO 
Lill Descriptive Pamphlet sent on 





A pplication to 


GOLD M 
International Inventions Exhibition, 1885, 


"BECK, 68 Cornhill London, E.C. 
EDAL, j 


THE BEST MAGIC 





Ere 


New Mineial Oil Lantern, 4-ınch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved 7Aree-Wiek Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 148. od., or with Four- Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 34. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 









NEW LANTERN MICROSCOPE 
OXYHYDROGEN OR ELECTRIC LIGHT. 
(Wright and Newton's Patent.) 
° SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 













i: A t long as sharply as a 
Magic Lantern Slide; Proboscis of Blow-fly x4 feet long ; Cornea o Fly’s 
Eye a Is the most perfect projecting Micro- 
Polariscope made. Particulars and Report of Royal Microscopical Society 


on application, |< SORE EDEERnEeneee 
NEWTON & CO., 


OPTICIANS “TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION oF SCIENTIFIC AND PHYSICALAPPARATUS 
vor COLLEGES, INSTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR 
Potariscony, SPECTROSCOPY, &c , FOR SCREEN PROJECTION. 
Full Illustrated Cat s 6 Stamps, 
3 FLEET STREET, LONDON. 








oes 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the tem ture in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c a 

It also indicates the present temperature as an ordinary thermometer. 

‘The bell can be placed in the gardener’s cottage, or at any other convenient 
apot. . Price, including bell, battery, thermometer, and 5 feet of double con- 
necting wie, Ox ros. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND Scrantunc INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, EC. 


Branches :—45 CORNHILL; rsa REGENT STREET, 
hotographers at the CRYSTAL PALACE, 
Negretti and Zambra’s Illustrated Catalogue, 100 Engravings, Price ys. 6d. 
Telephone No. 6583. 
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VICTORIA UNIVERSITY. 


Tue EXTERNAL EXAVINERS OF THR UNIVERSITY. 


*E ARBER, FSA., Professor of English Language and Literature in 
Mason Science College, Birmingham, Examiner in Enghsh Language 


and Literature. i E 

*E, BELLAMY, F.R.C S., Lecturer on Surgery in Charing Cross Hospital 
Medical School, Examuner in Surgery 

T, W. BRIDGE, M.A, Professor of Zoo’ory and Comparative Anatomy 
in Mason Science Colle e, Bumngham, Examiner in logy. 

“JOHN CURNOW, MD, Professor of Anatomy in King's College, 
London, Examiner tn Anatomy, 

HENRI DURLAC, Lecturer on French in Unrveraty College, Dundee, 
Examiner in French . 2 

MATIHEW HAY, MD, CM, Professor of Medical Jurisprudence, 
Aberdeen, Examiner in Materia Medica and Pharmacy. 

*W H.H HUDSON, M A, Professor of Mathematics in King's College, 
London, Examiner in Mathematics 

“SHERIDAN LEA, MA, ScD., Umversity Lecturer on Physiology, 
Cambndge, Examiner in Physiology. 

“A A MACDONELL, MA, PhD, Taylormn Lecturer on German 
in the University of Oxford, Examiner in Language and 
Literature 

WILLIAM RAMSAY McNAB, M.D, MR.CP,F LS, Professor of 
Botany in the Royal College of Science, Ireland, miner in Botany 

*J, 5 NICHOLSON, M.A, rofes of Political Economy in the Univer- 
sity of Edinburgh, Examıiver in Philosophy and Political Economy 

*J. F. PAYNE, ALD., F R.C. P., Lecturer on Pathological Anatomy, St, 
‘Thomas's Hospital, Examiner in Patholog' 

F. POLLOCK, MA, LL D,, Professor of Ay arisorudence) Oxford, and of 
mmon Law in the Inns of Court, Examiner in Law. z 

*JOHN HENRY POYNTING, M A., B Sc, Professor of Physics in 
Mason Science College. Birmingham, Examiner iu Physics, 

*W. O. PRIESTLEY, M D , F R.C P., Exammer in Obstetrics 

G.W PROTHERO, M.A, Fellow and Tutor of King’s College, Cam- 
bridge, Examiner m History. 
J S REID; MA, M.L, Litt D., Fellow and Tutor of Caius College, 
~~~ Cambridge, Examiner in Classics 
F T. ROBERTS, M D., F R.C P, Professor of Clinical Medicine in 
University College Hospital, London, Exammer in Aledicine 

"WG. SEELEY, FRS, Professor of Geology in Queen’s College, 
London, Examiner in Geol and Palzontolo 

*THOMAS STEVENSON, D, ERCP, 74 RCS, Lecturer on 
Medical Junsprudence, Guy's Hospital, Examiner in Forensic Medtane 


and Hygiene 
*TLE THORPE, PhD, F.R.S, Professor of Chemistry in the Royal 
Normal School of Science, South Kensington, Examiner in Chemistry 
“W C UNWIN, BSc. F RS, Professor of Engimeenng in the City and 
Guilds of London Institute, Examiner m Engineering 
The Examiners whose names are marked with an asterisk retire at the end 
of November Applications areinvited for the posts they now fill, to be sent 
in on or before December 8 The appointments will be for three years, at 
the expiration of which Examiners are not re-eligible 


For further particulars apply to 
A T. BENTLEY, AI A., Registrar 
Manchester. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, $ E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of tas Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 


tition in SEPTEMBER 1888 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE MB Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years ; also for Dental Students, and for Qualified Practitioners 


P and all particulars may be obtained from the Medical Secre- 
tary, Mr. GEO; 


RGE RENDLE. 
W M ORD, Dean. 
R W REID, Vice Dean 


WANTED, after the CHRISTMAS VACA- 
TION, at WESLEY COLLEGE, Sheffield. a RESIDENT SCIENCE 
MASTER, to teach CHEMISTRY and assist in general class-subjects. 
E ence in Lab.ratory work, Lecturing, and School Discipline 
indhspensadle 120 Applications, with copies of Testimonials, 
1 be forwarded to Dr. DALLINGER, Governor, or Dr. SHERA, 

ea aster 


DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster 
_ THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, supphes tutors and 
schools of all grades (including those of ladies) on the shortest notice, with 
Original Examination Papers (Unseen or in Prescribed Subjects) of various 
d s of difficulty, suited to all ages and classes of pupil-. 

inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
x GRENVILLE STREET, MOUNTJOY SQUA“g, DUBLIN. 


























LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL anarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 
(Now carried on by his Sou and Brother.) 

Who last week sent to his Subscriters Drapanaldia glomerata, with 
sketch and desenpuion. He also sent out Actinosphar.am E:chhorau, 
Loph pus crystailinus, Melicerta ringens, M janus, Limnias ceratophylh, 
Stephansceros, Volvox globator , also Amceba, Hydra, Vorticella, Crayfish, 
and other Specimens for (Huxley and Martin's) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T B. 
1s supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months Jor Subscription af £r 18 
or Twelve Tubes for 108 6d. 


Portfoho of Drawings, Eleven Parts, 1s. each. 


UNIVERSITY CORRESPONDENCE 


CLASSES. 


A large Association of Tutors w.th h Univrsity Qualifications prepare 
Students, either by Correspondence or y Evening lasses, at Kings Cress 
(now beginn ng), in Arts and Science su yects, especially for the minar 
tions of the London University and the Cambridge Higher Loral Secre- 
ay Mr. E S, Wavaouty, MA, 38 Christchurch Road, Brondesbury, 
NW, 














EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which wil] fi: 
boys for either Professional or Commercial life. Most careful attention 1s 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 

tally adapted to prepare the younger boys for the work of the highez 
classes Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged The course 
of Instruction includes all tho subjects required at the various publie 
examinations The Principal has had many s experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is dasigned to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations 

The College offers the following advantages *"—A most superior education. 
A Staff of Masters selected for their ualufications as Scholars and their 
tried ability as Teachers, A Boardin ment carefully supervised and 
excellently appointed , its diet liberal, and all ements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupi 

Prospectus and all particulars on application to the PRINCIPAL 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock —Rectangular Glags-topped Boxes, Cloth-covered, 

attern, from ar, Circular do. from ts. per doz ; Students’ Husto- 
logical and Pe phical Maicr®scopes; Post-boxes for Mucro-slides ; 
Cabinets, 4 to 12 Drawers, ras to 55s ; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of ta Foraminifera illustrating 
Structure, with Désenptive Notes, in Box, at sos ; Britsh Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order) 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &e., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS, 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. = : 

New Segers OF Rocks. Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus, 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES on APPLICATION, 


SAMUEL HENSONW, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
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MICROSCOPIC OBJECTS. 


6d. EACH, 


ss. DOZEN. 
LARGE VARIETY CASH REFUNDED IF NOT APPROVED. LIST FREE 


li} 


HENRY EBBAYE, 165 HAGLEY ROAD, BIRMINGHAM. 





TO SCIENTIFIC GENTLEMEN, &c.— 


An Energetic Man, Expert Penman, Good Dranghtsman, Good 
Mathematician, FRSSA, Six Years’ Experience as Assistant 
Astronomer, would like to hear of a Situation Good References, 
Apply, H. W. R, 33 Winstanley Road, Sheerness. 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. ' 
Packet P* 24 Textile Fibres 
fai ons of Blowfly 
xe a Diatomacess 
» Y¥* x2 Paramtes 
EDWARD WARD, 249 Oxford Street, Manchester, 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENT. 

LECTURERS, MUSEUMS, &c EVERY REQUISITE TOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 





Post free, 
as, 1d, each Packet, 





Nee Catalogue of Mineral Specimens, i 
for the ion of Single S ens, &c, with Prices. Also 
New Arangoa of Rare Minerals, Rock eara Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on ‘on application at the Repository Roki Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS 
GLASS-CAPPED BOXES. 
Museums and Private Collectors supplied with Round and Rectangular 
Glass-capped Boxes from One Shilling perdoren, About 7o different sires 


always in Stocke ae na ap Giese Om 14 inches b ro inches, for One 
ples Post Free, Two Shi ings. 


‘THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


OSTEOLOGICAL SPECIMENS AND 


PREPARATIONS FOR STUDY AND ,DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 


OSTEOLOGISTS, DISARTICULATORS, ETC. 
. 15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals ad Three Diplomas, 











MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


MADE WITH BOILING MILK. 


DELICIOUS PRESERVE. THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The st 
being extracted, double weight of frut is given Sold in x lb, Pots by 
Grocers, &e. 
Makers—THOMAS Ae SONS, Maidstone, and 46 Gresham 
, + +” Street, 


E.C. 








| 





f 


Just Published, Price 1s 


‘A NEW MODE OF GEOMETRICAL 
DEMONSTRATION, With Examples. By D. MAVER, late 


Teacher, Aberdeen. 


“(The book will be found interesting and curious by students of mathe- 
matics’ Scotsman, 

“There is evidently much more potentiality in this new mode than the 
author clams for it. e proves with the greatest mm licity and clearness 
ice most complea geometrical p opositions and deductions "—~-Aaducatronal 


Mr. Maver has worked out the idea at cons derable length, and in an 
elegant manner. The method offers an,interesting field for vestigation.” — 
Nature 


Aberdeen: A. BROWN & CO, Edinburgh de es MENZIES & CQ. 
London: HAMILTON, ADA S, & CO. : 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewera’ Interests, 
Vicensing » Legal, and Parliamentary Matters. 


Revinw or THE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
CORD. 


The Organ of the Country Brewers.’ 


t The Brewers’ Guardian" is published on the sevenin ae every alternate 
Tuesday, and is tha only journal officially connected with brewing interests 

Subscription, 16s. an por annum t free, dating from any quarter-day. 
Single copies rs each egistered for transmussion abroad. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal In Scotland,circulates extensively amor g 
Landowners, Farmers, Resident Agents, and othgrainterested i ia the 
mentof land throughout the United Kingdom. 

Tho AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Irish Markets of the week. 

Thespecial attentionof Land Agentsls directed totheAGRICULTURIST 
as one athe best oxisting papers or Advertising Farmsto beLet and Estaics 

or S 

Advertisers addressing themselves to Farmera will find the AGRICUL- 
TURIST a first-class medium for reaching that 

Pricegd. By post-3$¢. Annual Subscription; payable in advance, 14s. 


Offices: High Street, Edinburgh and r45 Queen Victoria Streets 
London, EC Money Orders payable to C. and ak ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE, ` 





fy 








Price § e, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted y C. G. BARRETT, J W. Dovaras, W. W. FowLerk, M.A., 
FLS R + McLacuian, F.R. S, E. SAUNDERS, F.L.S. and 


H.T. STAINTON, F.R.S 
is Magazine, commenced in 1864, contains standard articles and notes 
on ert su connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Volume, post free. 
mence with the June numberin each year. 
Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
vols, may be had separately or together, at 7s. each. 
London: GURNEY & JACKSON (Mr. Van Voorst's successors), 
r Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the alore 
address. 


VAN 
HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and realy THE CHEAPEST in thə end. 


The volumes cou - 








The BRITISH MEDICAL JOURNAL says:—“'Vawx Horren’s Cocoa’ 


is admirable. In favouritis perfect, and it is so pure, well prepared, and 
rich,” &c., &e. 
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GUSTAV FISCHER IN JENA. 
Just Published. 
1” C DR. G. HABERLANDT, 


t 1) 2 

( ' ‘& & Professor der Botanik’ in Graz. 

‘'UEBER die BEZIEHUNGEN zwischen 
FUNCTION und LAGE des ZELLKERNES bei den PFLANZEN 


2 Plates, 3r. 6g. 





(2) DR. ARNOLD LANG, 
Inhaber der Ritter-Professur für Phylogeme an der Universitat zu Jena. 


MITTEL und WEGE PHYLOGENET- 
ISCHER ERKENNTNIS. 
Ovo, rs. 6d 





(3) DR. OTTO HAMANN, 
BEITRAGE ZUR HISTOLOGIE DER 
ECHINODERMEN. 
Parr ITI. Anatomic und Histologie der Echiniden und Spatangiden. 
15 Plates, 8vo, 133. 





(4) DR. FERDINAND WALTER. 


Das VISCERALSKELETT und seine 
MUSKULATUR bei den einheimischen AMPHIBIEN und REP- 


TILIEN. 
Gekrónte Preisschnft. 
4 Plates, 8vo, gs. 





(5) DR. AUGUST WEISMANN, 
Professor in Freiburg i. Br. 


UEBER DIE ZAHL DER RICHTUNGS. 
KÖRPER und uber ihre BEDEUTUNG fur die VERERBUNG. 
rs. 6d, 


Jena: G. FISCHER, London: WILLIAMS & NORGATE. 


H. STEWARD’S 


MAGIC LANTERNS 


AND 


DISSOLVING VIEWS 
Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence, 
ILLUSTRATED CATALOGUES 
Gratis Post Free wal parts of the 
Q . 





J. 


Sole Maker oy the Bridgman Triple 
Lantern and the Luke Bi Unal. 


5 Show Boom—406 Strand. 
THE 4-in. PHOTOGENIC LANTERN, £4. 
Cheaper Quality. £3 35. 





Optician to the British and Foreign Governments. 
406, 66, 456 Strand; 54 Cornhill, London, 








Mathematical Instrument Manufacturer to H.M Government, Council of 
India, Science and Art Department, Admiralty, &c, 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


T Ofthe Highest Quality and Finish, at the most Moderate Prices. 
Itisstrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 186s for 
Excellence of Constuction of Mathematical Instruments, and the only 
Gorn Menar in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibinon, 1886. 


Address GREAT TURNSTILE, HOLBORN, LONDON, W.C. 











\ 
RE-ISSUE 


ENCYCLOPAEDIA 
BRITANNICA. 


NINTH EDITION. 


IN MONTHLY VOLUMES. 


In Quarto, cloth extra, price 30s. each; or bound in 
half-morocco, marbled edges, price 36s. 


(Vol. Ie December 1. 





Edinburgh: ADAM & CHARLES BLACK. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last serie Catalogues are 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2d.); 
Geology, Mineralogy, Palæontology, 1200 Titles (4d.). 
POSTAGE FREE. 





Just Published, in Crown Bvo, Prica 32. 6d 


TOTEMISM. By J. G. FRAZER, M.A., 
Fellow of Trmity College, Cambridge, and of the Middle Temple, 
Barnster-at-Law. 

A Totem is a class of material objects which a savage regards with super- 
atitious respect, beleving that there exists between him and every member of 
the class an intimate and altogether special relation. The name is derived 
from an Oy:bway (Chippeway) word, totem 

Edinburgh" ADAM & CHARLES BLACK 





This Day is Published 
INSULINDE, Experiences of a Naturalist’s 


Wife in the Eastern Archipelago. By ANNA FORBES. Post 8vo, 
with a Map, 8s 6d. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 





Now Ready, Post 8vo, 814 pp , 105. Gd. 
HOBLYN’S DICTIONARY OF TERMS 
USED in MEDICINE and the COLLATERAL, SCIENCES 
Eleventh Edition, Revised throughout, with numerous Additions By 
OHN A. P. PRICE, B A., M.D. Oxon, Assistant Surgeon to the Royal 
‘kshire Hospital. e 
IMPORTANT WORK ON TECHNICAL EDUCATION. 
One Vol. Demy 4to, with aş Double and 70 Single Plates, £2 10s. 


TECHNICAL SCHOUL AND COLLEGE 
BUILDING. Being a Treatise on the Design and Construction of 
Applied Science and Art Buildings, and thou suitable Fittings and 
Sanitation, with a Chapter on Technical Education. By EDWARD 
COOKWORTHY ROBINS, F.S.A. Full Prospectus on application. 

“ An indispensable work of reference to architects, builders, and managers 

of technical schools.” —Spectator, i. 


THE STORAGE OF ELECTRICAL’ 
ENERGY. and RESEARCHES in the EFFECTS CREATED b 
CURRENTS COMBINING QUANTITY with HIGH TENSION. 
By GASTON PLANTE. Translated from the French by PAUL 
BEDFORD ELWELL (of Elwell-Parker, Limited), With Portrait 
and 89 Illustrations. 8vo, Cloth 12s. 


The Specialists Series. Crown 8v0, Cloth 
MAGNETO. AND DYNAMO-ELECTRIC MACHINES. By W, B. 


POSON e 6d 

GAS-ENGINES. By W MACGREGOR. 8s. 6a. 

BALLOONING. By G May as 6d 

ELECTRIC TRANSMISSION OF ENERGY. B G. Kapp, ys. 6d. 

ARC AND GLOW LAMPS B JAR 75 

ON THE CONVERSION OF A T INTO WORK. 
ANDERSON. 65. 


London: WHITTAKER & CO, Paternoster Square, EC. 


By Waras 


a 
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SUBSCRIPTIONS TO “NATURE.” 
s&s d 


y Yearly .. we es . E a 
, Half-yearly .. 0 ee we ee ee eK 6 
Quarterly a. yas we ee ee ee 76 
To the United States, the Continent, &c. :— š 
$. . 

Yearly 40.6 6 asa aa a ee BO 6 
Half-yearly 2... 2 oe ee ee eo IS 6 
Quarterly... ee ee ee ee ee ee 8 OOO 
To India, China, and Japan :— j 
$. . 

Yearly a a a a a ie, do w era BOE G 
Half-yearly 2... 1 ee ee ee TO OG 
Quarterly. 2... ke ee ee ee 8 OG 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. -gd. per Line after. 


£s d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. .....115 0 
Half a Page, or a Column... .. see -3 50 
Whole Page... 1... 2.2204 ~« .6 60 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies, 


LONDON. 
THURSDAY, NOVEMBER 17. 

Rovat Socmry, at 4.j0-—Prehminary Note on the Spectra of Meteorites: 
J. Norman : er, ÈR S.—On the Classification of the Fosml Animals 
commonly named Dmosanria; Prof. H G. Seeley, F.R.S,—Specific In- 
ductive Capacity’ Dr. J. Hopkinson, F R S. 

Lixngan SocIsTY, at 8.—Certam Factors of Variation in Plants and Ani- 
mals: P. Geddes —Copepoda of the Canaries: T. C Thompson. 

CremicaL Society, at 8 —Ballot for the Election of Fellows.—On the 
Hogen Substituted Derivatives of Benzalmalonic Amd: Chas, M. 

tuart. 

Parkes Mussum, at 5 —The Importance of Open Spaces : The Right. Hon 


the Earl of Meath. 
FRIDAY, NOVEMBER 18. 
INSTITUTION OF CIvIL Encinesas, at 7.30.—Boiler-Experiments and Fuel- 
Economy . John Holliday 


SATURDAY, NOVEMBER 1 
Essex Fierp CLUB, at 7 —Report on lorations in the Dene-holes near 
Grays, Essex, d 1884-87 : T. YV. Holmes and Wiliam Cole.—On 
Chalk Wells: F J. Bennett. 
SUNDAY, NOVEMBER 20 
Sunpay LECTURE Society, at 4.~—-How we tram our Legislators: Miss 


Orme 
: 2 MONDAT Novemies nen 

ARISTOTELIAN SOCIETY, at 8.-~The logical oratory at Leipng: 

Prof. J M. Cattell. k 
TUESDAY, NOVEMBER s2. 

ANTHROPOLOGICAL INSTITUTE, at 8.30 —The Primitive Seat of the Aryans: 
Canon Isaac ‘I aylor. 

Instrrvrion or Civil Enoingers, at 8.—Accidents in Mines: Sir 
Frederick Abel KCB, F.RS (Discussion ) 


WEDNESDAY, NOVEMBER 33 
GEOLOGICAL SOCIETY, at &—Note on a New Wealden Iguanodont, and 
other Dinosaurs: K. Lydekker—On the Cae Gwyn Cave: Prof. T. 





McKennay Hughes —Farther Observations on the Dnfts of North Wales - 
Prof. T. McKenny Hughes e 
Socisry or ARTS, at 8—The Mercurial Air-Pump : Prof. Silvanus P. 


om 
Rovar Biscroscorrcar Socrery, at 8.—Conversazione 


THURSDAY, Novemngr 24. 

SOCIETY or TELEGRAPH-ENGINAERS AND ELECTRICIANS, at 8.—On some 
Instruments for the Measurement of EHlectromotve Fores and Electrical 
Power: Dr, J. A. Fleming and C. H_Gimmgham.—Portable Voltmeters 
for measuring Alternatmg Potential Differences : Profs, W. E Ayrton, 
F R.S., and John Perry, F.R.S. 

SATURDAY, NOVEMBER 26. 

Prvstcat, SOCIETY, at 3.—On the Analogies of Influence-Machines and 
Dynamoa’ Prof. S. P. Thompson —Effect produced on the Thermo- 
electrical Properties of Iroa when under Stress or Strain by raising the 
Temperature to Bright Red: H. Tomlinson.—Optical es of 
Phenyl-thiocarbimide H G Madan. 


On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Brirren, F.L S, British Museum. 
Comwrnwrs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals,~Botanical News.— 
Proceedings of Societies. 
Price rs. 3d, Subscription for One Year, payable in advance, r=. 


London: WEST, NEWMAN, & CO., 54 Hatton Gardon, E.C. 











American Exhibition closed October 31. 
ORDERS RECEIVED AND FILLED HERE TILL NOVEMBER tọ. 


The presentation, at the West Brompton or Main Entrance, ofany gentle- 
man’s card, with the statement that he has special business with Prof. Foote, 
will secure his admission. 


PROF. A. E. FOOTE would call attention 
to the fact that but a short time remains of the 
remarkable opportunity of adding to collections 
choice Amencan Minerals at low prices. 

‘The nature of the business udes the possi. 
bility of having a branch in London, He must 
give the business his constant personal supervision. 

NEW ARRIVALS — al attention is 
called to over roo Ibs of the finest Alaska Garnets 
recently received, and to the Lists of Minerals 
from angary, Germany, and England, in the late 
numbers of NATURE, 28 boxes and about 3 tons 
of choice minerals received in London this week. 





The collections of too illustrate all the principal species and all the grand 
subdivisions, principal Ores, &c. Labels of £1 and higher-priced Collections 
pire name, locahty, and in most cases the composition, accompamed by 
Illustrated Catalogue. Sizes given are average. 


NuMBER OF SPECIMENS, a5 T00 I00 200 300 

In PoE Without boxes. 

Crystals and fragments... ese oe wmi ce Af gt. BS ys BE 128. 
Student's sizo, larger sse wes as ses wee, XAS, 245. LT 4s 
Amateur’s size, af X1Pi. se se nee ou ee hh Lio 
High School or Academy size, aj x skin, Shelf Specimens £5 x10 gav 
College or Umversity Size, 34 X ĝin., Shelf Specimens 10 $30 460 


WHAT MORE ACCEPTABLE CHRISTMAS PRESENT FOR 
A FRIEND OR YOUNG PERSON? 


A large collection of morocco-bound books to exchange for old English or 
other Scientific books, 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Iilustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


Horstonis | 


ACID PHOSPHATE: ' 


A liquid preparation of the phosphates, recommended ‘by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 











It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I, USA 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. l i 
i BAILEY’S: PATENT 


HOT- AIR PUMPING ENGINES. 


3 No Danger | No Gas! No Steam! No Boiler! No Explosions! No Nuisance of any kind! Require little atten- 
Met tion! No skilled labour! Willburn any kind of fuel | Costs less to work than any other kind of engine 


4 te A 
Bailey's Hot-air Pump, Complete, ready forwork, to supply any quantity of Water up to 4000 Gallons ee: 
P; daly, £32. Pamphlets and dE js 


W. H. BAILEY & CO., Livpaniiie ENGINEERS, &c. ALBION Works, SALFORD, MANCHESTER. 





g Salt Water at 
Colwyn Bay Hotel. 


Pur 





articulars free, 


Supplying a 
Mansion, 





EXARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


w. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8a. 








LEWIS WRIGHT'S 


PROJECTION POLARISCOPE, 


Showing axes of Crystals, &c., on a well illuminated 
r and flat field. 








PERKEN, SON, 


AND RAYMENT 


(LEJEUNE AND PERKERN),: 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
ror HATTON GARDEN, LONDON, E.C. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW -ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

WATCHES. | WATCHES and CLOCKS at 

: REDUCED PRICES, sent post 

; free on application to E. DENT 

and Co., Makers to the Queen, 

6r STRAND, LONDON, W.C, 
‘or 4 ROYAL EXCHANGE. ' 


BEST BLACK INK KNOWN. 
;DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public Oces, tad Railway Companies throughout 
relan 

It writes almostinstantly fall Black. | Flows easily from the Pen 

Does not corrode Steel Pens Blotting-paper may be applied at the 

Is cleanly to use, and not liable to Blot.) moment of writing. 

Can be obtained in London, through Messrs. Barciay & Sons, Farring- 

don Street; W. Epwarps, Old Change; F. Newarnry & Sons, Newgate 
f Street ; and to be had of all Stationers. 


\ BEWLEY & DRAPER (Limited), Dublin. 
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THIS 


HOLLOWAYS PILLS. MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS, <A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 

DEBILITY, and is unequalled in Female Complaints, 











SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A GATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, i 


JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREET, 
LONDON, W.C., 


RICHARD ANDERSON E cCoO, 


Successors to SANDERSON & CO (Established 1852). 
Patronised by H.M. the QUEEN Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRICS BELLS, 
SPEAKING-TUBES, do, duo, 


CHURCA-SPIRES AND CHIMNEY-SHAFIS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


aa Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, {01 LEADENHALL STREET, 
LONDON, E.C 


Telegrams—“TONNERRE LONDON.” 
Now Ready, Price res. 6d, with numerous Woodcuts, 


EXERCISES IN QUANTITATIVE 
CHEMICAL ANALYSIS, with a SHORT TREATISE on GAS 


By W. DITTMAR, LL.D. (Edin.), F.R.S., F.R S.E., 
Professor of Chemistry in the G! w and West of Scotland Technical 
i College. 








Glasgow: WM. HODGE & CO. London: WILLIAMS & NORGATE. 














WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
Of Nature trusts the nund which builds for aye?” —WORDSWORTH, 








No. 943, VOL. 37.] 
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[PRICE. SIXPENCE. 








Registered as a Newspaper at the General Post Office.) 


(All Rights are Reserved. 





MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS, 





R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


Now Ready, Vol. VIIL., Part II. 


THE JOURNAL QF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W, RUTHERFORD, 

S. of Edinburgh, Prof J. BURDON-SANDERSON, F.R.S., 

of Oxford, and ia erica of Prof H. P BOWDITCH, of Boston; 

Prof. H. NEWELL MARTIN, F.R S., of Baltimore; Prof. H C, 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMWMOGRA PH S 


From the Designs of Prof. J. A. EWING. 
A Sully-tlinsti ated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 


This Instrument Ís more sensitive than any arrangement of Thermopile 
and Galvanometer, and is very rapid and dead beatin its action, 


Manufactured and Sold by 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. 


yare appointed Agents for the Microscopes of Zeiss, a supply 
ept in st 





The Com: 
of which is 





THE BEST MAGIC 
LANTERN MADE. 






New Mineral Oil Lantern, 4-mmch Compound Condensers, Slidi 

Front, Compound Achromatic Portrait Lens Objective wit 

Rack Adjustment, and Improved Zhree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888, Price 
#2 148. od., or with Zour- Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3. 


JOHN BROWNING 
63 STRAND, LONDON, W.C. 


FRO ST. 





WNT 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR wll ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’ cottage, or at any other convenient 
spot Price, including bell, battery, thermometer, and 5 feet of double con- 
necting wire, 41 ros. 


NEGRETT! & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C: 


Branches :—45 CORNHILL: 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE 
Negretta an] Zambra’s Illustrated Catalo ue, reco Engravings, Price 5s 6d. 
‘Telephone No 6583. ` 
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NOTICE. 


NATURE . 


Of DECEMBER 1, containing the 


INDEX 


TO 


VoLUME XXXVI., will form a DOUBLE NuMBER, 
Price One Shilling. 


OFFICE :~29 BEDFORD STREET, STRAND. 


VICTORIA UNIVERSITY. 


THE EXTERNAL EXAMINERS or THe UNIVERSITY. 
*E. ARBER, FSA, Professor of Enghsh Language and Literature in 


Mason Science College, Birmingham, Exammer in English Language 
and Literature 

7E., BELLAMY, F R.CS,, Lecturer on Surgery in Charing Cross Hospital 
Medical School, Examiner in Surgery 

T. W. BRIDGE, M.A , Professor o Zoology and Com tve Anatomy 
in Mason Science College, Birmingham, Examiner in Fool i 

JOHN CURNOW, M D., Professor of Anatomy in Sines College, 
London, Examiner in Anatomy. 

HENRI DURLAC, Lecturer on French in University College, Dundee, 
Examiner in French. 

MATTHEW HAY, MD, C.M, Professor of Medical Jurisprudence, 
Aberdeen, Examiner in Materia Medica and Pharmacy, 

*W H. H. HUDSON, M.A, Professor of Mathematics in King's College, 
London, Examiner in Mathematics 

*SHERIDAN LEA, MA, Sc D., University Lecturer on Physiology, 
Cambridge, Examiner in Physiology. 

“A. A MACDONELL, MA; Ph p; Taylorian Lecturer on German 
in the University of Oxford, Examiner in German Language and 


Literature 

WILLIAM RAMSAY McNAB, M D, MRCP, F.L.S, Professor of 
Botany in the Royal College of Science, Ireland, Examiner m Botany 

*J, S NICHOLSON, M.A, fessor of Political Economy in the Univer- 
sity of Edinburgh, Examiner in Plulosophy and Pohtical Economy 

*J. F. PAYNE, M.D, F.R C P., Lecturer on Pathological Anatomy, St. 

omas’s Hospital, Examiner in Patholo 

F. POLLOCK, M A., LL D,, Professor ot Juceunideuce: Oxford, and of 
Common Law in the Inns of Ccurt, Examiner in Law 

*JOHN HENRY POYNTING, MA, BSc, Professor of Physics in 
Mason Science College, Birmingham, Zxammer in Physics, 

- "W O. PRIESTLEY, M D , FR C P., Examiner in Obstetrics. 

G.W PROTHERO, M.A, Fellow and Tutor of King’s College, Cam- 
bridge, Examiner in History 

J. S. REID, M A., M.L, Litt D., Fellow and Tutor of Cains College, 
Cambridge, Eaaminer in Classics 

F T. ROBERTS, MD, FRCP, Professor of Chnical Medicine in 
University College Hespital, London, Exammmer in Medicine 

*H. G. SEELEY, RS., Profesor of Geology in Queen’s College. 
London, Examiner in Geology and Palsontol 

“THOMAS STEVENSON, MD, ERCP, fir CS, Lecturer on 
Medical Junsprudence, Guy's Hospital, Examiner in Forensic Medicine 


and Hygiene 
*T, E. THORPE, PhD, FR.S, Professor cf Chemistry in the Royal 
Normal School of Science, South Kensington, Examiner in Chemistry. 
*W.C. UNWIN, B Sc., F R S., Professor of Engineenng in the City and 
Guilds of London Insutute, Eaamuner in Engineering. 


The Examiners whose names are marked with an astertak retire at the end 
of November. Applcations areinvited for the posts they now fill, to be sent 
in on or before December 8 The appointments will be for three years, at 
the expiration of which Examiners are not re-eligible. 


For further iculars apply to 
= E A T BENTLEY, M.A., Registrar. 
Manchester. 








INSTITUTE OF CHEMISTRY. 


NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. 


The COUNCIL are prepared to consider evidence of Training and 
Qushfication, other than that afforded by Examiraton, in the case of 
pon: desirous of becoming Fellows or Associates of the Institute, who 

ve been for some time past engaged in the practice of Professional 
Chemistry, and who make application to be admitted before the next Anni. 
versary Meeting cf the Institute, March r, 1888 

Forms of Application, with Copies of the By-laws (as allowed by the 
Privy Council, February 24, 1887), Copies of the Charter, Lists of Fellows, 
and other mformation can be had, on application, by Letter, to the 
SECRETARY. By Order of the Counc, 


CHARLES E GROVES. 
_No. 9 Adelphi Terrace, London, W.C. 








LIVING SPECIMENS FOR THE MICR( 


GOLD MEDAL awarded at the FISHERIES EXHIBI 
THOMAS BOLTON, 83 CAMDEN STREET, BIRA 


(Now carried on by his Son and Brother), 


Who last week sent to bis Subscribers Actinospherum Ex 
aketch and description. He also sent ont Lophopus crystalbn 
ringens, M janus, Limuas ceratophylt, Stephanoceros, Volv 
also Ameba, Hydra, Vorticella, Crayfish, and other Specimen 
and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Orgi 
is supplying, 


Specimen Tube, One Shilling, post fi 

Twenty-six Tubes in Course of Stix Months for Subscripti 
or Twelve Tubes for tos, 6d. 

Portfolio of Drawings, Eleven Parts, rs each. 


UNMOUNTED MICROSCO 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Toxtilo Fibres 
»  ¥* ra Dissections of Blowfly 
n =X! xa Diatomacess 
» ¥* ta Parasites 
EDWARD WARD, 249 Oxford Street, Manchest 


UNIVERSITY COLLEG 
LIVERPOOL. 

SHERIDAN MUSPRATT SCHOLARSHIP, 

The Competitive Examination for the above Chemical Sch 

be held at the College on DECEMBER 8 and following 

Scholarship 1s of the annual value of £50, tenable for two yearn 

particulars re ing subjects of examination and condition 

apply to the College Registrar Intending Candidates must 

appleation on or before LHURSDAY, December r Prefere 

to Candidates under twenty-three on January 1, 1888, though o 
ineligible ° 


MICROSCOPE OBJEC 
SIXPENCE EACH. FIVE SHILLINGS DOZE 
Large variety Cash refunded if not approved. List 
HENRY EBBAYE, 165 Hagley Road, Bir 


TO SCIENTIFIC GENTLEMEN 
An Energetic Man, Expert Penman, Good Dragght 
Mathematician, FRSSA., Six Years' Experience 
Astronomer, would like to hear of a Situation Good 
—~Apply, H. W. R , 33 Winstanley Road, Sheerness 





Post free, 
as. ta. each Pa 














WANTED, after the CHRISTMAS 
TION, at WESLEY COLLEGE, Sheffield, a RESIDEN” 
MASTER, to teach CHEMISTRY and assist in general c 
Expeiience 1m Laboratory work, Lecturing, and Scho 


wdispensable Sa 4120 Applications, with copies of | 
to be forwarded to Dr DALLINGER, Governor, or I 
Head Master, 





DIAGRAMS FOR LECTURES, I 
INGS IN COLOUR OR PENCIL FROM OBJ] 
SPECIMENS; LITHOGRAPHY AND WOOD-EN 
PARKER & COWARD, Broadway Chambers, Westm 


THE EXAMINATION SYNDIC 


Consisting of Graduatesin First-class Honours in Classics gnd } 
and of experienced Teachers of Modern Languages, supple 
schools of all grades (including those of ladies), on the shortesi 
Origiñal Examination Papers (Unseen or in Prescribed Subsec 
degrees of difficulty, suited to all ages and classes of pupils, 
All inquiries and mstructions should be addressed to the SE 


EXAMINATION SYNDICATE, 
x GRENVILLE STREET, MOUNTJOY SQUARE, I 


UNIVERSITY CORRESPONDE 


CLASSES. 


A large Association of Tutors with high Univrsity Qualifica 
Students, esther by Correspondence or by Evening Ch at 
{now beginn ng), in Arts and Science su jects, especially for 
tions of the London Univermty and the Cambridge Higher L 
ay. Mr. E. S. Weyvaoutu, M.A, 38 Chnstchurch Road, . 
NW. 
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EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School 1s to afford a Sound Education, which will fit 
boys for etther Professional or Commercial Ife. Most careful attention fa 
pald to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
specially adapted to prepare the younger boys for the work of the higher 
c Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak, No injunouscramnungencouraged The course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many rs’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
` EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age The Course of Studies 
ar Instruction is designed to prepare boys tooccupy the positions of Land. 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, ement of Live Stock. Dairy Farming, Agncultura]l Chemistry, 
&c. Pupils are prepared for all the Examinations. i 

The College offers the following advantages —A most superior edacation. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boardin ent carefully supervised and 
excellently appointed ; its diet iiterah and all arrengements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect., 

The strictest attention to the moral and religious training of Pupils, Fees 
most moderate. References of high character to Parents of Pupils. 

and all particulars on application to the PRINCIPAL. 


F. H. BUTLER, ARS.M, &c., 


148 BROMPTON ROAD, LONDON, S.W, 


Newly added to Stock :— Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2x , Circular do , from rs per doz ; Students’ Histo- 
logical and Petographical Macroscopes; Post-boxes for Mucro-sldes , 
Cabinets, 4 to 12 Drawers, tas to sss ; North of England Barytes of 
Novel Habit, Crystals 3-14 uches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of ta Foraminifera illustrating 
Structure, with Descriptive Notes, in Box, at aos ; British Triassic Verte- 
brate Remains fron the Microlestes Quarry (Sets to order). 








ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was. ed by the Honourable the Legislative 
Council of Jamnica on the rgth day of April, 1887 — 

_ That a premium of £100 be offered for the uction of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first prnciples of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888, particular 
being had to simphcity, brevity, and freedom, so far as possible, from 
technical terms 

“Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work 1s of sufficient eacellence. 

“The Book receiving the premium to become, so far as Jamaica is con- 
cerned, the erty of this Government, who will issue it for compulsory use 
in all Schools under Government Inspection, withsuch additions, omissions, 
or alterations as may be deemed necessary, but the rights and property of 
rie Apor to be reserved to him in respect of all other Countries this 

A v 

In conformity with this Resolution the Government of Jamaica offers a 
remiam of One Hundred Pounds for the best Elementary Text-book of 
ropical Agriculture for use in Schools and applicable to Jamaica 

As the object of the Manual 1s to create in the mind of the young an early 
and mtelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be. 
expected to treat of 

Tue ELEMENTS OF SCE EROS, including notices of the following 
matters SorLs—Ther compomtion or elements, their variety, the different 
purposes they serve, &e PLANT Lirz—~Its nature, how nounshed and pro- 
pagated, how it varies according to soil and other conditions, how improved 

y selection of seeds, &c Cuimare—lts influence on plant hfe, its depend- 
ence on elevation, exposure, &c Manoues— Natural and artificial, as plant 
food, the purposes served by various manures and other plant food Rora- 
TION oF Crops, DRAINAGE AND IRRIGATION—The reasons for them and 
the vanous ways in which they are effected TILLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with ts on 
pruning, grafting, &e 7 R 

IL RICULTURAL Propucts promunence being given to the p gation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ‘‘'Grounp Provisions” and VEGETABLES-—-FRUITS— 





MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL» 
LECTORS : BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &e. 

Rare MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fine POLISHED SECTIONS oF AMMONITES AND 
NAUvTILI. 

New Series or Rocks, MICROSCOPIC SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION. 
SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Atineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, EVERY REQUISITE FOR 





&e, 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST a LONDON. NEW LISTS 


New: Catalogue of Mineral Specimens, 
hae ve for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, ers, and Microscopic Sections of Rocks, 
And may be had post free on application at the Repository and Museum, 


88: CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


NATURALISTS’ 
GLASS-CAPPED BOXES, 
Museumsand Private Collectors supplied with Round and Rectangular 


Glass-capped Boxes from One Shilling per dozen. About 7o different sizes 


always in Stock. A ch ox, 14 inches by ro inches, for One 


A ee Glazed 
Shilling, Samples Post Free, Two Shillings, 


THOMAS D. RUSSELL, 
PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








ananas, Oranges, Pine Apples, &c.—Speices, Pimento, Numegs, Ginger, 
&c —Correr, CHOCOLATR, Tea, Sugar —Druas, Cinchona, tor Oil, 
Sarsapanlla, &c —Tosacco—Dyes, Annatto, Turmenc, Logwood, &c.— 
Fitkes—Forace 

While the Manual will be expected to treat of such matters as are named 
above, this outline 1s neither intended to be complete nor obligatory, but 
to afford a general indication of the land of Text-book required Part 1 
should not exceed one-third of the whole The Book is to be written in 
English, the language is to be as free from technicalities as 1s compatible 
with accuracy , and adaptation to the purposes of tuition will be regarded as a 
primary excellence It ıs not expected that the book when printed will 
exceed 150 pages of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
night for Jamaica of the successful manureript. 

Manuscripts are to be forwarded to the Colonial Secretary, Hoad-Quarter 
House, Kingston, Jamaica, on or before August x, 1888. ch manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outaide the same motto, and inside the name and address of the Author. 
Unsuccessful manuscnpts will be returned 


orsiords 


A liqnid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I, U.S.A, 
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COMPLETION OF REYNOLDS’ CHEMISTRY. 
Part IV. Now Ready, Fcap. 8vo, Price 4s. 


EXPERIMENTAL CHEMISTRY FOR JUNIOR STUDENTS. 


By J. EMERSON REYNOLDS, M.D, F.R.8., F.C.B., 
Professor of Chemistry, University of Dublin. 


Part I.--Introductory. rs 6a. i 

Part Ti—-Non- Metals, with an Appendix on Syatematic Testing for Acids, 
ay. 

Parr Teens | and Allied Bodies (mith an Analyhcal Appendix) 
Ead 

Part IV.—Carbon Compounds or anic Chemistry (with an Appendix on 
Ultimate Organic gnn 


London: LONGMANS, GREEN, & CO 





Now Ready. 
TroTrE MIS MM. 
By J. G. FRAZER, M.A., 

Fellow of Trinity College; Cambridge, and of the Middle Temple, 


ter-at-Law ` 
Crown Bro, Cloth, Price gs. 6d. 


“t The work, small as ıt is, seems the fullest collection and digest of facts 
bearing on savage Totemism that has been given to the public. Mr Frazer 
never lingers long to theorize or discuss origins. The value of his work les 
in the skil! with which it condenses and makes available a vast amount of 
information, the result, plainly, of wide and careful study.”—Scotsnzan. 


Edinburgh: ADAM & CHARLES BLACK. 
In Crown 8vo. Price 6s. 


LGż E G H T. 
By P. G. TAIT, M.A, 
Professor of Natural Philosophy in the University of Edinburgh, 











UNIFORM WITH ABOVE, in Crown 8vo, Price 75. 6d. 


THE PROPERTIES OF MATTER. 


Edinburgh: A. & C. BLACK, 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathomatical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Tlinstrated Price List Post Free. 


W. F. S. obtained the only Meda! in the Great Exhibition of 1862 for 
Excellence of Const:uction of Mathematical Instrumenta, and the only 
Gotp Mxopat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition 1886. 


Address:--GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TYPE-WRITING, 
TO AUTHORS AND OTHERS.—A Barris- 
ter wishes to recommend a Young Lady who is a skilful and careful 


Copyist with the Type-writer. sunal rates. Samples sent.—A) y 
“M.” Mr. Smith, Wig-maker, Cloisters, ‘Temple, W.C. ply 
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A NEW PICTURE-BOOK, EDITED BY MISS BUCKLEY. 


ANIMALS FROM THE LIFE, 
Two Hundred and Fifty-five Coloured Ilustrations. 


Drawn by HEINRICH LEUTEMANN, 


With Descriptive Letterpress, Edited by ARABELLA B. 
BUCKLEY (Mrs. FISHER) 


Crown 4to, handsome cloth binding, 108. 6d 


“This is a really beautiful child's book. The drawings of the animals de- 
picted are as supenor to the old class of picture-book as a portrait by Millais 
1s to a signboard. The chromo-lithography is also extremely good In 
reproducing Leutemann’s work for Eng children, Mrs Fisher made 
considerable alterations, rendered necessary in a book designed for use in our 
own schoolrooms and nurseries. No more excellent children’s Christmas 
gift-book could be found Bookseller, 


“Prof CLeutemann, after studies extending over forty years, produced 
his well-known series of coloured drawings of animals. y were all taken 
direct from nature, the object of the artist being to lay before the public a set 
of pictures which should te fairly described by the title, ‘ Ani from the 

ce.’ In this endeavour he has been eminently successful. The two hundred 
and fifty-five coloured illustrations contained in this volume form the finest 
collection of the kind, published at such a price as will enable it to become 
truly popular, Great attention has been pad to the printing of these plates 
on thick paper; they have delicacy of drawing and colouring far in exceas of 
that of ordinary picture-books ; and not the least interesting of them is the 
one gi eight of mankind. The teat, which has been translated by 
Mrs. er (Ara B. Buckley), provides an admirable introduction to 
the study of animal life in 1ts various forms,” Scotsman. 


“A volume which will prove irresistibly attractive to all youthful lovers of 
pe history; . . . admirably edited by Miss Buckley "Manchester 
raminer. 


London: EDWARD STANFORD, 55 Charing Cross, S.W. 








WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND. 

Their last published Catalogues are 


Astronomy, 900 Titles, 2d.; Conchology, goo Titles, 2d. ; 
Botany, 2000 Titles (6¢.); Entomology, 802 Titles (2d.) ; 
Geology, 1200 Titles (4¢.), POSTAGE FREE. 


J. H. STEWARD’S 


MAGIC LANTERNS 
DISSOLVING VIEWS 


Have been awarded 
GOLD & SILVER MEDALS 
For Optical and Mechanical Excellence 
ILLUSTRATED CATALOGUES 
Gratis Post Free to all parts of the 
World. 





UVA Sole Maker of the Bridgman Triple 
A Lantern and the Luke Bi-Unral. 
Show-Room—406 Strand. 
THE 4-in. PHOTOGENIC LANTERN, £4. 


Cheaper Quality. £3 35. 





Optician to the British and Foreign Governments. 
406, 66, 456 Strand; 54 Cornhill, London, 


E FOR PROJECTION. 


A 


Gives better results than any other form 
of Lantern Polariscope. 
For Particulars of POLARISCOPES 
„i and MICRO-POLARISCOPES for 
A Screon Projection, LANTERN MTI. 
CROSCOPES, OPTICAL and ELEC- 
‘I RIC LANTERNS, SLIDES, &c ,see 
Catalogue, 4 Stamps. 
Scientific Apparatus of every Descrit- 
tron for Colleges, Institutions, &¢. 


Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents By Ar 

pointment to the Science and Art Dept. 
3 FLEET STREET, LONDON. 
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SUBSCRIPTIONS TO “NATURE.” |BACTERIOLOGIGAL AND HISTOLOGICAL 
Yearly ..... Lit ad: yas o 
eye a iA or APPARATUS, 
Tr A U T as STAINS, REAGENTS, AND MATERIALS, 
To the United States, the Continent, &c. :-— 
n d, AS USED IN DR. KOCH'S LABORATORY. 
Yearly a y aaah toe EE 4) 230° 6 
Half-yearly ........ ie . 6 0 15 6 Descriptive Mustrated Catalogue on application to the Manufacturers, 
Quarterly... . . path aa! tigin 850 
To India, China, and ayaa: — j F, E. BECKER & CO., 
E A E E ee ee 32 6 Sole Agents for the celohrated Chemical Masufactoiy of Dr Theodory 
Half-yearly .. . a. 416 6 
Quarterly . . Sa . 8 6 34 MAIDEN LANE, COVENT GARDEN, 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column zs. 6d. gd. per Line after. 


Se d 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . ...1 15 0 
Be maeng 48 5 0 
Whole Page. . 2... Eeer a ees 6 6 0 


Money Orders payable to MA CMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies, 
LONDON. 


THURSDAY, NOVEMBER 24. 


RoYAL SOCIETY, at 4.30.—-(x)} On the Classification of the Fosil Anunals 
commonly named Dinosauna ; (2) On Parts of the Skeleton of a Mammal 
from Tragic Rocks of Klipfontem, Fraserberg, South Africa (Ther 
desmus phylarchds, Seel P) estaing the Reptilian Inheritance in the 
Mammalian Hand: H.G R.S.—Further Contributions 
to th> Metallurgy of mahs Bie TMatthay. On the Motion of a 
Sphere in a Viscous Liqnid: A B. Basset.—On the Direct Application of 
First Frincipler in the Theory of Parual Differential Equations: J 


SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8—On some 
Instruments fur the Measurement of Electromouve Force and Electrical 
Power’ Dr. J A Fleming andC H_Gimingham —Portable Voltmeters 
for measuring Alternating Potential Differences ' Profs W E Ayrton, 
F R S, and John Perry, F.R S. 


SATURDAY, NOVEMBER 26. 


PHYSICAL ; Sorry, at 3—On the Anal ples of Influence-Machines and 
Prof. S. P. Thompson.— ect prodnosd on the Thermo- 

denal Properties of Iron when under Stress or Stran by musing the 
Temperatura to Brigat Red’ H. Tomlinson.—-Optical Properties of 
Phenyl-thiocarbmide H. G. Madan 

Essex Figtp Cus, at 7 —The History of Botany m Essex ; Part IL Ra 
to Gibson: Prof G S Boulger —Lust of the Land and Freshwater Shel 
occurring in the Neighbourhood of Felstead, Essex : J. French 


SUNDAY, NOVEMBER 27. 


SUNDAY Lecrure Society, at 4 —Battle Scenes in the Soudan, by an 
Eye-witness : John Macdonald. 


MONDAY, NOVEMDER 28. 


RoyaL GEOGRAPHICAL SocigeTy, at 8,30,—Journey round ChineseTurki- 
stan and along the Northern Frontier of Tibet: A. D. 
eee oF Arts, at 8.—The Elements of Architectural esign . H. H. 


INSTITUTE OF ACTUARIES, at 7 —Opening Address by the President. 


TUESDAY, NOVEMBER 29 


INSTITUTION oF Civil ENGINEERS, at 8.—Accidents in Mines: Sir 
Frederick Abel, K.C B., F.R S. (Discussion ) 


WEDNESDAY, NOVEMBER 30 
Royat Society, at 4.—Anniversary Meeting. 
Socizty or ARTS, at 8.—Economical Illumination from Waste Oils: J. B. 


y 
THURSDAY, DECEMBER 1. 

LINNEAN SOCIETY, at 8 —Ants, ro and Wasps, Part II : Sir J. Lubbock. 
Myriap da of Mergui Archip > R J Pocock 

Cuesicar Socrery, at 8.—The A ‘Alleged Existence of a Third Nitroethane: 
Prof Dunstan and T. S Dymond —An Extension of Mendeléoff’s. Theory 
of Solution. Holland Crompton.—-Note on Electrolync Conduction ,and 
on Evidence of a Change in the Constitution of Water: Prof. Armstrong. 
—Researches on the Laws of Substitution in the Naphthalene Series: 
Prof. Armstrong. 


FRIDAY, DECEMBER 2, 
GEOLOGISTS’ ASSOCIATION, at 8. 
Institution oF Civil ENGINEERS, at 


tinuous Ra:lway-Brakes. A. Wharton Medcal’e. 











.—The Classification of Con- 


LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, ts. 6d. 


RICHARD ANDERSON & CO.,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronised by H M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, 20, do, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Pree. 


aa Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, E.C. 
Telegrams—“ TONNERRE LONDON.” 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8v0, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
OSTEOLOGICAL SPECIMENS AND 


PREPARATIONS FOR STUDY AND DEMON- 
STRATION MAY BE OBTAINED FROM 


MOORE BROTHERS, 
OSTEOLOGISTS, DISARTICULATORS, ETC. 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas, 

















DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being nant double weight of fruit 19 given. Sold im rib. Pots by 
Grocers, &c. 
Makers - THOMAS GEANT & SONY Maidstone, and 46 Gresham 
treet, E 
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gures instead of 
made in one or two 


HICKS, 


Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &e., 


Aortern:ng hand or index, which 1s 


SOLE MAKER: 
May BE HAD OF ALL OPTICIANS. 


gth of renge The illustration re: 


eroid with the s; 


THE NEW PATENT 
WATKIN 
Further Particulars on Application. 


ANEROID BAROMETER, 


+ This wonderful Instrument, the invention of Major 
WATKIN, R.A ,the Inventor of the famous Range- 


į Finder, ismade with three Circles of Fi 


i 
i 





prenter len; 


8,9, & 10 Hatton Garden, London,E,C, 
ose, thus giving a much more open scale, combined with 


as the case may be, and faithfully indicates which circle 


14 to be read The Aneroidis 
is marvellously accurate, guaranteed by the maker, and 


has been correctly described as 
Norts.—Samples ofthis New Aneroid are being shownat 
the Newcastle Exhibinon by Messrs, Brany & MARTIN 


constructed that it advances or recedes from the centre, 
otherforms, and with or without an Alutude Scale, 
“THE ANEROID OF THE FUTURE.” 


JAMES J. 








No Boiler. 
No Explosion. 
No Danger. 


It requires no 
Skilled Labour, 
Little Attention, 


S Small Cost to Work. 
ELARVE WY SS PEAK, 


[By Appointment to the Royal Insittution of Great Britain, } 
SUCCESSORS TO 


W. LADD & CO., 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8a. 





No Nuisance. 

















LEWIS WRIGHT'S 


VEY & PEK? À PROJECTION POLARISCOPE, 


may Showing axes of Crystals, &c.,on a well illuminated 
MAKERS ® œ tel and flat field. 























PERKEN, Son , A WD RA YM EN T 
(LEJEUNE AND PERKEN),- . 
MANUFACTURE FOR THR TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
ror HATTON, GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonp., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37° Soho Square, W. 
Price to Subscribers, xos 6d: ; to Non-Subscribers, 12s, 6d. (250 Copies printed). 








MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING.. 


COCOA 


MADE WITH BOILING MILK, 








Nov. 24, 1887] 


VAN 
HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and really THE CHEAPEST in tho end. 








The BRITISH MEDIGAL JOURNAL saya:—‘‘'Van Hovrmn’s Cocoa’ 
isadmirable. In favourit is perfect, and it is so pure, well prepared, and 
rich,” &c., &e. 
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On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F.Z.S. | Ricaarp SOUTH. 
Epwarp A. Fircn, F.L.5. J. Jenner Wurm, F.L.S. 
F. Bucnanan Wurrg, M.D. 
Contains Articles by well-known Entomologists on all branches of the 
3cience ; on Insects Injurious or beneficial to Farm or Garden; Notes on 
pis Life-Histories ; occurrence of Rarities, &c. ; there are Monthly 
ists of Duplicatesand Desiderata. 
WOODCUT [ILLUSTRATIONS and occasional LirmoGRarHen and CHROM Os 
MUITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 


THE “HANSA,” 


Published since 1864in Hamburg, ia the only independent rofessional paper 

in Germany dedicated exclusively to Mariume Objects, Essays, Critiques, 
Revie ts, Advertisements. Strict eye kept upon the development 
-of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 

poreceding numbers of the year furnished subsequently. Price ras. for twelve 
«months, Advertisements 4d. a linewidely spread by this paper; considerable 
«abatement for 3, 6, 12 months’ insertion, Business ce: Aug, Meyer and 
Dieckmann, Ham , Alterwall, 28. Edited by W, von Fagepun. M.R, 
Hamburg, Alexander Street, 8. 


THE “BREWERS’ GUARDIAN: 


A Fortnightly, Paper devoted to the Protection of Brewers" Interests, 
icensing, Legal, and Parliamentary Matters. 
Review OF THE MALT AND Hop TRADES; AND WINE AND Srirtr TRADE 
RECORD. 
The Organ of the Country Brewers, 


t The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 

Subscription, 15s 6d. annum post free, dating from any quarter-day. 
Single copies rs each epistered for transmission abroad. 


SCIENTIFIC 

















NATURE 
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Yor BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it oures 
SORE THROATS, BRONOHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamzs Brrirran, F L.S , British Museum. 

Conrenrs:—Onginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs —Articles In F ournals,— Botanical News. — 
Proceedings of Societies, 

Price 1s. 3d, Subscription for One Year, payable in advance, ras. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland,circulates extensively amorg 
downers, Farmers, Resident Agents, and othersintorested in the 
managementof land throughout the United Kingdom. ss 
The A CUL Tis published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal Britishand 
Irish Markets of the week. 
Thespecial attentlonof Land Agentsls directed totheAGRICULTURIST 
n sio ofthe best oxisting papers for AdvertisingFarmsto beLat and Estates 
or Sale, 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class, 
Price 3d. By post 3¢. Annual Subscription, payable in advance, 14s. 
Offices-—377 Hugh Street, Edinburgh and 145 Queen Victoria Street 
London, EC Money Orders payable to C. and R Anpsrsown. 


THE ENTOMOLOGIST’S MONTHL 
MAGAZINE, | . 


Price $ ce, Monthly, 24 pages 8vo, with occasional Ilustrations. 
Conducted by C. G. BarrETT, J. W. Dovaras, W W. Fowier, M.A., 
E.L 5., R. McLacanLan, F.R.S., E, SAUNDERS, F.L.S.,and 

. T Srawrom, F.R.S. 

This Magazine, commenced In 1864, contains standard articles and notes 
an all subjects connected with Entomology, and especially on the Insects of 
tha British Isles. 2 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June numberin each year. 

Vols. I. to UX. ros. each to purchasers of complete sets; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
x Paternoster Row. 


N.B.—Communications, &c., should be sent.to the Editors at the above 


address. 
THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Chird Series, Edited by J. E. Harring, F.L.S., F.Z.S., Member of the 
British Ornithologists’ Union ;-contains— 

Original Articles by well-known ists in every branch of roology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
raro birds; distribution and migration of British fresh-water fish ; new or 
tare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species ;‘and 
other matters of generalinterest to those who delight in natural history, 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from toreign roological 
journals of important and interexting articles in various branches of zoology 
Chereare occasional woodcuts. i 

SIMPKIN, MARSHALL, & CO, Stationers’ Hall Ceurr. * 


WORTHITIES. 




















The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY, 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON.. 
ROBERT WILHELM BUNSEN, 
ADOLF ERIK NORDENSKJÖLD, 
SIR WILLIAM THOMSON, 
HERMANN L. F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRÉ DUMAS. 
SIR RICHARD OWEN. 

AMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 


THE. PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN & CO, 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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PUBLISHED BY J. & A. CHURCHILL. 


No, CX (Novemper), with Eleven Lithographic Plates (Plain and Coloured), Price tos. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Fellow of Exeter College, Oxford, and Jodrell Professor 
of Zoology in University College, London. 

With the co-operation of W. T. THISELTON DYER, M.A., C.M.G., F.R.S., Director of the Royal Gardens, 
Kew; E. KLEIN, M.D., F.R.S., Joint-Lecturer on General Anatomy and Physiology in the Medical School of St. 
Bartholomew’s Hospital, London; H. N. MOSELEY, M.A., LL.D., F.R.S., Linacre Professor of Human and Com- 
parative Anatomy in the University of Oxford ; and ADAM SEDGWICK, M.A., F.R.S., Fellow and Assistant Lecturer 
of Trinity College, Cambridge. . 

CONTENTS :— 


On the Development of Peripatus nove-cealandia, By LILIAN SHELDON, Bathurst Student, Newnham Colleze. 


On some Points in the Anatomy of Polycheta, By J. T. CUNNINGHAM, B.A., F.R.S.E., Fellow of University College, 
Oxford. 


On Temnocephala, an Aberrant Monogenetic Tiematode. By WrLLIA» A. HAswELL, M.A., B.Sc., Lecturer on Zoology and 
Comparative Anatomy, Sydney University. 

Notes on Echinoderm Morphology, No. XI. On the Development of the Apical Plates in Amphiura sguamata. By P. ILERBERT 
CARPENTER, D.Sc., F.R.S, F.L.S., Assistant Master at Eton College. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 


‘Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. Waith Coloured Plate 
and Wood Engravings, 8vo, 15s. 











SUTTON’S HAND-BOOK OF VOLUMETRIC ANALYSIS; applied 


to ea aie Solids, and Gases : adapted to the Requirements of Pure Chemical Research, Pathological Chemistry, Pharmacy, 
Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation of Substances used in Commerce, Agri- 
culture, and the Arts. Fifth Edition, Revised and Enlarged, with 90 Engravings, 8vo, 16s. 


COMMERCIAL ORGANIC ANALYSIS. By Atrrap H. ALLEN, 


F.LC., F.C.S. Second Edition, Revised and Enlarged. 


Vol. I. (price 145.) :—Alcohols, Ethers, and other Nemal Alcoholic Derivatives, Sugars, Starch and its Isomers, Vegetable 
Acids, &c., &c. 


Vol. II, (price 17s. 6d.) :—Fixed Oils, Lard, Tallow, Butter, Waxes, Lubricating Oils, Fatty Acids, Soaps, Glycerin, Hydro- 
carbons, Shale Oil, Coal Tar, Asphalt, Petroleum, Kerosene, Paraffin, Essential Oils, Turpentine, Resins, Rosin Oil, Benzols 
and Naphthas, Naphthalene, Anthracene, Carbolic Acid, Carbolic Powders, Creosote Oils, Creosote, &c., &c. 

Vol. III., completing the work, is in preparation. 


VALENTIN’S QUALITATIVE ANALYSIS. Revised and Corrected 


by Dr. W. R. HODGKINSON, F.R.S.E., F.1.C., Professor of Chemisty and Physics, Royal Military Academy, and 
B. M. CHAPMAN, Assistant-Demonstrator of Chemistry in the Royal School of Mines, South Kensington. Sixth 
Edition, with Engravings, 8vo, 8s. 6d. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 
ANALYSIS, specially Ts ee for Colleges and Schools, By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Notting Fourth Edition, with 55 Engravings, post 8vo, 7s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster MORLEY, 


M.A., D.Sc., Fellow of, and Assistant Professor of Chemistry at, University College, London. Crown 8vo, 7s. 6d. 


ON THE TAPETUM LUCIDUM AND THE FUNCTIONS OF 


THE FOURTH PAIR OF NERVES. By HENRY LEE, Consulting Surgeog to St. George’s Hospital. With 
Coloured Illustrations, 8vo, Is. 7 


THE MICROTOMIST’S VADE-MECUM, comprising upwards of 600 


Formule and Methods, collected from the practice of the best workers. By ARTHUR BOLLES LEE. Cr.8vo, 8s. 6¢, 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE- 


MENTS; with Appendices on Absolute Electrical Measurement, &c, Translated by T. H. WALLER, B.A., B.Sc, 
and H. R, PROCTER, F.C.S. Second Edition, with 37 Engravings, 8vo, 15s. 


CHURCHILLS TECHNOLOGICAL HAND-BOOKS. Edited by 
JOHN GARDNER, F.L.C., F.C.S., and JAMES CAMERON, F.L.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE, With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING, With Engravings. Crown 8vo, 5s. 
ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings, Crown 8vo, 5s. 
OILS and VARNISHES, With Engravings. Crown 8vo, 75. 6d. 
SOAP and CANDLES. (Zn the press.) 


A MEDICAL HAND-BOOK; comprehending such Information on 


Medical and Sanitary Subjects as is desirable in Educated Persons. By FREDERICK W. HEADLAND, M.D., 
F.R.C.P. Fcap. 8vo, ss. 


LONDON: J. & A. CHURCHILL, 11: NEW BURLINGTON STREET. 


Pnnted by RICHARD Cray AND Sons, at 7 and 8 Bread Street Hull, Queen Victoria Strest, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 29 and 30 Bedford Street, Covent Garden.—Tuurspay, November 24, 1387. 
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“ To the solid ground 
Of Nature trusts the mind which builds for aye.’*—WoORDSWORTH. 
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R. & J. BECK’S 
NEW MICROSCOPE, 


“THE STAR.” 


PRICES. Los, 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in, and j-in. 
Object-glasses ... `^.. = 8 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 

BSE iis dese eae ee at 


4.4 0 


full Descriptive Pamphlet sent on 
Applreation to 


i 68 Cornhill London, E.C. 
EDAL, 





GOLD M 
International Inventions Exhibition, 1885. 





THE BEST MAGIC 
.. LANTERN MADE. 


ie N iniaa 






ern, 4-inch Compound Condensers, Sliding 

Front, Compound Achromatic Portrait Lens Objective with 

Rack Adjustment, and Improved Zhree-Wick Lamp in well- 

made Stained Wood Case, greatly improved, for 1888. Price 
£2 148. od., or with Four- Wick Lamp £3. 

NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3¢. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 





NEW LANTERN MICROSCOPE 
Oxvuaeprocen ox ELECTRIC LIGET 
(Wright and Newton's Patent.) 
SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885. 








NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DescrIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS 
FOR COLLEGES, INSTITUTIONS, &C SPECIAL OPTICAL APPARATUS FOR 
Po.ariscory, SPECTROSCOPY, &¢., FOR SCREEN PROJECTION. 
Full lusirated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 














injury would . 
t also indicates the present temperature as an ordinary thermometer 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 5 feet of double con- 


necting wure, £1 ros. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, E.C 


Branches '—45 CORNHILL: 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE, 
Negretti and Zambra’s Illustrated Catalogue, 1aco Engravings, Price ss. 6d. 
Telephone No. 6583 
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UNIVERSITY OF LONDON. 


The following are the Dates at which tha several EXAMINATIONS in 
the University of Lovpow for the year 1883 will conmence .— 
MATRICULATION —Mondegy, Janury go ant M A Juse r3. 

BACHELOR OF ARTS mloternadiars, Monday, July 16. 
BA, M nday, ‘ictober 22 
Mastar or Arrs.—Branch I., M niay, June 4: Branch IT., Monday, 
une rr; Branch IIJ., Munday, June 18; Branch 
Y, Monday June as. 
DOCTOR or LITERATURE —~Cuesday, December 
SCRIPTURAL Exauinvartoys —Tue-d ty, November 27. 
BACHELOR oF Scigvce —Intermediate, Munday, July 16 
B.Se , Monvay, Octo. 
Docror or Screvce —Within the first twenty-one days of June. 
BACHELOR OF pea A acdc 
LL.B 
i 


Docror or Laws —Tuesda: 
BACHELOR oF M FDICINE —. 


Monday, January a 


ay, January 17 
luminary Scientific, Monday, January 16, and 

Monday, July 16 
Paier te, Monday, January 16, and Monday, 
u 

M B., Monday, October 29. 
Bacueror or SURGERY —Tuesday, December 4 
Master IN Surgery —Monday, December 3 
Docror or Mevictne.—Monday, December 3. 
BacuHELor or Music.—Intermediate Mie nday, December ro, 
B.Mus, Menday, December 17 
Docror or Mrsic.—Intermedsate Monday, December ro. 
D Mus, Me nday, December 17. 
Art, &c., OF TEACHING —Tuesday, December rr. 

The Regulations relating to the above Exammations and Degrees may be 
obtained on applicat on to ‘' The Registrar of the University of London, 
Burlington Gardens, London, W ” 

ARTHUR MILMAN, M A., Registrar. 

November 23, 1887 





CENTRAL INSTITUTION 
OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL CHEMISTRY. 


A Course of Lectures en the CHEMISTRY OF OILS (Mineral and 
Me etable) AND FATS, by Dr. A K., MILLER, Assistant in Research 
ratory, will commence on MONDAY, January a3,atapm. Fee for 

T Course, £1. 
Tor furtuer particulars apply at the Central Institution, Exhibition Road, 


PHILIP MAGNUS, Organizing Director 
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CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS. 


A Course of Prreapatory INSTRUCTION for Students who may wish to 

ss the Entrance cr Matneulation Examinanon of the Institution in 
Eeptember next, will be held at the Instituton dunng the Spnng and 
Summer Terms, to commence JANUARY 17, 1888, under the direction of 
the Professors. 


Engineering vee tae Prof. Unwin, F.R.S, MI C.E. 
Chemistry Pr f ARMSTRONG, ER. S., PhD 
Mechanics and Mathematics... Prof. Hanricr, F.R = Ph D. 
Physics S Ges sak Prof. Avrion, ERS. 


Fer further particulars apply at the CENTRAL INSTITUTION, Exhibition 
Road, London, S.W. 
PHILIP MAGNUS, Organizing Director, 


ST. THOMAS’S HOSPITAL __ 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, $ E, 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of x25 Guineas and 
£60 respectively, open to all First-Year Students, will be offered for Compe- 
saon in SEPIK MBER. 1888 


Classes are held throughout the Year for the PRELIMINARY 
scl ENTIFIC and INTERMEDIATE MB Examinations of the Uni- 
versity of London, and may be jomed at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years; also for Dental Students, and for Qualified Practitioners, 

Prospectuses and all particulars may be obtamed from the Medical Secre- 


tary, Mr. GEORGE RENDLE., 
Ww. aE ORD, Dean. 
RW . REID, Vice-Dean. 


DIAGRAMS FOR LECTURES, DRAW- 
NGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


(Now carried on by hts Son and Brother), 


Who last week sent to his Subscribers Planana lactea, with sketch and 
description, He sent out Melicerta ringens, M janus, Limoias cera- 
tophyll, Stephanoceros, Volvox globator; also Amoeba, Hydra, Vorticella, 
Crayfish, „and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory work, 

Weekly announcements will be made in this place of Organisms T, B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £x 14. 
or Twelve Tubes for 10s 6d. 


Portfolio of Drawings, Eleven Parts, rs each, 


“UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 
Packet P* 24 Toaule Fibres 


» ¥* 12 Diseections of Blowfly Pio free, 
s X^ 12 Diatomacer 2s 1d. each Packet. 
Y* 1a Parasites 


EDWARD WARD, 249 Oxford Street, Manchester. 
"WILLIAMSON PORTRAIT FUND. 


Tntending Subscribers to the above Fund are requested to send their sub- 
scription without delay either to the Treasurer— 
DR. W. J RUSSELL, 34 Upper Hamilton Terrace, N.W. 
or to one of the Secretanies— 
M. CARTEIGHE, 36 Nottingham Place, W., H. FOSTER MORLEY, 
T Hivert Hall; Gondon S ware, we 








THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Clasnes and Mathemati 
and of expertenced Teachers of Modern Languages, supplies tutors an 
schools of all grades (includmg those of ladies), on the shortest notice, with 
Origi nation Papers (Unseen or in Prescribed Subjects) of various 
degrees of difficulty, suited to all ages and classes of pupile, 

All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN 


UNIVERSITY CORRESPONDENCE 


CLASSES. 


A large Association of Tutors with high Univrsity Qualifcations re 
Students, ether by C zorrespondence or ivening Classes, at King’s Cross 
(now beginning) in Arts and Science subjects, especially for the Examina- 
tions of the London University and the Cambridge Higher Local Secre- 
NW Mr. E S. Wexstoutu, M.A, 38 Christchurch Read, Brondesbury, 


Horst as 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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W. H. ALLEN & COS NEW BOOKS. 


OTHER SUNS THAN OURS. A Series of Essays on Suns—Old, Young, and Dead—with other 


Science Gleanings, &c. By RICIIARD A. PROCTOR, Author of * Ocher Worlds thin Our,” &c. 
With a Short Account of Swiss Ferns, 


MY HUNDRED SWISS FLOWERS. 


Crown 8vo, with Four Chromo-lithographs and One Uundred Full-page Illustrations, 


MY LIFE AND BALLOON EXPERIENCES. 


Portait. 


ANDAMANESE MANUAL. 
M. V. PORTMAN.  Feap. 8vo, 


A LADY’S RANCHE LIFE IN MONTANA. ByI R. 
RANCHE LIFE IN CALIFORNIA. From the Home Correspondence of E. M. H. 


An Introduction to the Grammar of the Andamanese Language. 


qs. Od, 


By Mary A. PRATTEN. 
Plain, 12s, 62.; coloured 25s 


3s. 6d. 


Crown vo, 


By Henry COXWELL, Crown 8yo. With 
By 
(Mearly ready. 


Fcap. 2s. 6d. 


Fcap. 2s. 6a. 


London; W. If. ALLEN & CO., 13 Waterloo Place. 








T O T E&E M I S M. 
By J. G. FRAZER, M.A., 
Fellow of Trinity College, Cambridge, and of the Middle Temple, | 


Now Ready. | 
| 


Barnster-at-Lar 
Crown 8vo, Cloth, Price 3 6a. 
“ The work, small as it is, stems the fullest collection and digest of facts | 
beatin on savage Totemusm that has been given to the public. Mr Frazer t 
ers long to theorize or discuss origins. The value of his work hes 


in the in the skill with which it condenses and makes available a vast amount of 
information, the result, plainly, of wide and careful study.”—Scotsman. 


Edinburgh: ADAM & CHARLES BLACK. 
In Crown 8vo. 


L EIE G E T. 


By P. G. TAIT, M.A., 
Professor of Natural Philosophy in the University of Edinburgh. 





Price 6s. 


UNIFORM WITH ABOVE, in Crown 8vo, Price 7s. 6d. 


THE PROPERTIES OF MATTER. 


o Ting A&C BLACK, O ăć 


NATURALISTS 
GLASS-CAPPED BOXES. 


Museumsand Private Collectors supplied with Round and Rectangular | 
Glass-capped Boxes ie One ng Shilling pear dozen, About 70 dearena 
always in Stock. A ch cheap as: ox, 14 inches Pog inches, for One 

Shillin: ples Post Ftee, Two Shi 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. E.C. 





MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoOL- 
LECTORS : BERYLS, TOPAzgS, RUTILES ON MATRIX, CELES- 
TINE, OPALS, ke, &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fine POLISHED SECTIONS OF AMMONITES AND 
NADTILI. 

New Serres oF Rocks, Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON APPLICATION, 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


| 
| 
THOMAS D. RUSSELL, | 
re 


Nearly ready, 8v>, with 9 Plates and a Woodcuts, Price ss. 


PROCEEDINGS OF THE LIVERPOOL 
BIOLOGICAL SOCIETY. 
VOL. I. SESSION 1886-87, 
Copies may be ordered from, and S scieties miang to exchange Proceedings 
are requested to communicate with, the Hon Sec, 


R J. HARVEY GIBSON, Botanical Laboratory, University College, 
Liverpsol, 


EAST GRINSTEAD COLLEGIATE _ 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School is to afford a Sound Education, which willfit 
boys for either Professional or Commercial life. Most careful attention is 
paid to the requirements of boys intended for commercial pursuits, Boys 
are received from seven to fourteen years ofage. There 13 a Junior Class, 
sperialy adapted to prepare the younger boys for the work of the higher 

Each pupil will receive careful attention, especially in those sub- 
jecta wherein he is weak. No injurious cramming encouraged. The course 
of Instruction includes all the subjectis required at the various public 
examinations, The Principal has had many years’ experience In good 
schools, and has proved himself a most successful Master. The Fees are 
moderate —For pectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL: COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX, 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &e It provides full 
instruction in the practice and science of ‘Agneulture and Estate Manage- 
ment, Managoment of Live Stock, Dairy Farming, Agncutural Chemistry, 
&c. ’ Pupils are prepared for all the Examinations. 

The Coll ers the following advantages :—A most superior education. 
A Staff of Masters elected, for or. their ualfications as Scholars and their 
tried ability as Teachers, ent carefully supervised and 
eee ently appointed ; its der tee h arrangements calculated to 
develop gontlemanly habits, and to produce Bane of self- 

Tho strictest attention to the moral and religious maining of Pu 
most moderate. References of high character to Parents of Pupi 

Prospectus and all particulars on applicationto the PRINCIPAL. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


added to Stock oer n Giasstopped Boxes, Cloth-covered, 

attern, ue Circular do., from xs, per doz ; Students. Histo- 

and Pe hical Microscopes ; } _Poat-bores for des 5 

4 to 12 rere ter to 55s ; North of England Bayies of 

i Hab c tals 3-14 inches os long ; a further senes of London Clay 

oraminifera} Sections of ra Foramınıfera. illustrating 

pii ai Descriptive Notes, in Bor, at gor; British Triassic Verte- 
brate Remains from the Microlestes Quarry (Sets to order), 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c,, &e. 

Dissection: in spirit showing the anatomy of Rabbit, muscles, circulatory 

and urinogenital organs, brain, &c., clearly dissected and displayed in 
x6 jars All muscles, nerves, and ur.oary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 














Fees 








Newl 
Special 





wl 


~ .C'oth Boards. 2s. 6d. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


CHINA. By Prof. R, K. DOUGLAS. A New and 
Revised Edition, With Map and several Illustrations. | HEROES OF $ Cl ENC E. 
Post 8vo. Cloth Bomds. 5s. l 


1 
DOMESDAY BOOK. A Popular Account of the 
Exchequer Manuscript so aii with Notices of the | PHYSICISTS. By WILLIAM GARNETT, Esq, 


ea ; ; ARS i MA, DCL 

principal points of general interest which it contains, By | 

WALTER DE GRAY BIRCH, F.S.A. Fcap. 8vo. |! MECHANICIANS. By T. C. LEWIS. 
Cloth Boards. 3s. 


PICTORIAL GEOGRAPHY of the BRITISH . CHEMISTS. By M. M. PATTISON MUIR, Esq., 
ISLES. By MARY E. PALGRAVE. With numerous F RS.E, Caius College, Cambridge. With several 
Engravings. Oblong to. Cloth Boards. 5s. Diagrams. 


PICTORIAL ARCHITECTURE of GREECE and ' ? 
ITALY. By the Rev. H. H. BISHOP. With numerous BOT ANTS OO ere toe nes eee ee 











Crown 8vo. Cloth Boards, 45, each, 


Engravings. Oblong ato, Cloth Boards, 5s. | By Prof. P. MARTIN DUNCAN, F.R.S. 

PEOPLES LIBRARY.—FACTORS in LIFE: ASTRONOMERS. ByE. J. C. MORTON, B.A. 
Three Lectures on Health—Food—Education. By Prof. Scholar of St. John’s College, Cambridge. With Dia- 
SEELEY, F.R.S. Fcap. 8vo. Cloth Boards. rs. grams, 





*,* Ten other Volumes of this Series have appeared i TG 


A POPULAR HISTORY of the ANCIENT ' a 
BRITISH CHURCH. With Special Reference to the ; NEW SERIES of ee APURV MAER 


Church in Wales. By E. J. NEWELL, M.A. Fcap. 8vo. : Saas ; 
Presenting each country as if in actual relief, and thus 


| 
MAN and his HANDIWORK. By the Rev. J. G. | maces 7 nme Picture of the configaration of the earth's 
I 


WOOD, Author of ‘Lane and Field,” &c. With about ; . 
4co Illustrations. Large Post 8vo. Cloth Boards. Ios, 6d. A i ak a Tari E a pec eee 

and Rivers left to be filled in by Scholars, 6d. 2 Wi ivers 

NATIRE and her Servants. By THEODORE and Names of Places, g. 3. With Names of Places and with 
WOOD, F-.E.S., Author of ‘Our Insect Allies,” &c, County Divisions, in Colours, 1. ENGLAND and WALES. 
With numerous Woodcuts. Large Post 8vo. Cloth | EUROPE, and ASIA, same size and price. 


Roards 5s (Others in preparation. 


LUNDON: NORTHUMBERLAND AVENUE, CHARING CROSS, W.C. ; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON : 135 NORTH STREET. 


SAMPSON LOW, MARSTON, & COS NEW BOOKS. 


THE MAMMOTH AND THE FLOOD: An Attempt to Confront the Theory of Uniformity 


with the Facts of Recent Geology- By HENRY H HOWORTH.MP,FSA,MRAS Demy 8vo, cloth eatra, 18s, 

“©, _. Whether right or wrong in his protests against the theory of uniform act: n, he has amassed in this volume a really immense amount of most 
interesting matter, historical and otherwise, which we may well commend to the attention of our readers, They wdi learn much from the volume, but the 
decision must, of course, be left to sprs "—Freld $ m 

EW WORK BY THE AUTHOR OF “MARVELS OF ANIMAL LIFE” 


LIVING LIGHTS: A Popular Account of Phosphorescent Animals and Vegetables. By 


CHARLES FREDERICK HOLDER, Fellow of tho New York Academy of Saences, &c , Author of " Elements of Zoology,” “* The Ivory Kang,” 
ic. Twenty-four Illustrations, 8vo, cloth extra, Bs 6a’ k } i 
“ Living Lights’ tells us about the shinmg creatures that are its subjects in a way that is likely to make boys take a healthy interest in natural history. It 
has many ulustrations, the contemplation of which would make a scientific youngster warm with a sympathetic glow of admiration,” -Scotsman 
Now Ready. Beautifully Illustrated Edition (a chotce Presentation Volume, 


J} 
SPRINGHAVEN : A Tale of the Great War. By R. D. BLACKMORE. Author of “Lorna 


Doone.” With Sixty-four Illustrations by ALFRep Parsons and F. Barnarn., Square Demy 8vo, cloth extra, gilt edges rar . 
t Splendid’ and ‘glorious’ are strong terms, but they are scarcely too strong for application to some parts of ‘Springhaven.’. . . The story is among the 
author's best; and to read it is a most invigorating tonic.”’—/ixstrated Lendon News 


HAPPY HUNTING-GROUNDS: A Tribute to the Woods and Fields. By W. HAMILTON 
GIBSON, Author of “ Pastoral Days,” &c Profusely Illustrated by the Author 4t>, luminated cloth, gilt edges gia 6. 


London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, St. Dunstan’s House, Fetter Lane, E.C. 
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Blary of Societies, 


LONDON. 
THURSDAY, DECEMBER 1. 

LINNEAN SOCIETY, at 8,—Ants, Bees, and Wasps, Part II : Sir J. Lubbock. 
Myriapoda of Mergui Archipelago: R. J. Pocock 

CHEMICAL Socimry, at 8.—-The Alleged Existence of a Third Nitroethsne: 
Prof. Dunstan and T S Dymond —An Extension of Mendeléeff’s Theory 
of Solution: Holland Crompton -Note on Electrolytic Conduction, and 
on Evidence of a C in the Constitution of Water: Prof. Armstrong 
—Researches on the Laws of Substitution in the Naphthalene Series: 
Prof. Armstrong. 

SOCIETY or TELEGRAPH-ENGINERRS AND ELECTRICIANS, at 8.—On some 
Instruments for the Measurement of Electromotive Force and Electrical 
Power: Dr. J. A. Fleming and C, H_Gimingham —Portable Voltmeters 
for measuring Alternating Potentia! Differences : Profs. W. E. Ayrton, 
F R S., and Jobn Perry, F.R.S. (Adjourned Discussion d 

eres Musxum, at 4.—Smoke and Fog: Su Douglas ton, KCB, 


FRIDAY, DECEMBER 2, 
GgoLoGIsSTS’ ASSOCIATION, at 8.-—-The Vertebrate Fossils of the English 
Chalk: A Smith Woodward. 
INSTITUTION or CIVIL ENGINEERS, at 7 30.—The Classification of Con- 
tinuous Railway-Bmkes, A. Wharton Metcalfe 


SUNDAY, DECEMBER 4 
Sumpay Lucturs Society, at 4.—Rough Life in Australia; Four Years’ 
Personal Experience in the Bush: Arthur Nichols, (With Oxy-hydrogen 
Lantern Illustrations.) 
MONDAY, DECEMBER 5, 
SociETY OF ARTS, at 8.—~The Elements of Architectural Design, I. : H. 
H Statham. 


SOCIETY OF CHEMICAL INDUSTRY, at 8.-—-On the New Weldon-Pechine: 

for the Manufacture of Chlorine from Magnesium-Chloride ; Prof. 

sa Dewar, F ae Sympöd ee z 
RISTOTELIAN SOCIETY, at 8.— um—-Is md synonymous wit 
Consciousness? : The President, Moser, §. Alexander, Bernard Bosanquet, 
D G. Ritchie, and G F. Stout. 

ODONTOLOGICAL SOCIETY, at 8.—-On some Cases of Abnormal Fissures 
about the Mouth J. Bland Sutton.—An Extraordinary Example of Tooth 
Development: Storer Benrett.-On an Antiseptic, the Fluosilicate of 
Sodium: Mr. Penfold -Some New Instruments: Dr. Elhott.—On an 
Intercepting Bag in Nitrous Oxide Gas Administration : Mr. Dennant.— 
Pathology of Alveolar Abscess : E, Lioyd Williams, 

ROYAL INSTITUTION, at 5.—General Monthly Meeting 


TUESDAY, DECEMBER 6 

ZOOLOGICAL SOCIETY, at 8 30 —Brief Notes on the Fauna of Corea and the 
sdjoining Coast of Manchuria: Prof. H. H Gigholi and Count T. Salva- 
dori.—Liste des Oiseaux recueillis en Corée par BL. Jean Kalinowski: 
L Taczanowski —On the Pigmy Hippopotamus of Libena, Hippopotamus 
liberiensis, Morton, and its claims to distinct Generic Rank: Prof. W. H 
Flower, F.R.S. 

INSTITUTION or Cryin ENGINEERS, at 8 —Electrical Tramways: the 
Bessbrook and Newry Tramway. Dr Edw. Hopkinson. 


WEDNESDAY, DECEMBER 7 
SOCIETY or ARTS, at 8.-—The Chemistry, Commerce, and Uses of Eggs of 
‘various ds: P. L. Simmonds 
ENTOMOLOGICAL Socigry, at 7.--Report of Progress in Pedigree Moth- 
breeding, and Observations on Inadental Pots, Fredenc Mernfiell— 
Life-Histories’ of Rhopalocera from the Australian Region: G. F. 
Mathew, R.N.—~Descriptions of New Species of Algerian Lepidoptera ; 
G. T. Baker-—-Eahibition of Diagrams of the Wings of Insects, with 
Observations on the Homologies of the Veins : C. O. Waterhouse. 


THURSDAY, Ducanner 8. 

Roya. Society, at 4.30.~~The following Papers will probably be read -— 
On the Bone in Crocoddia commonly regarded as the os pubis and its 
Representative among Extnct Reptilia: f. Seeley, F.R.S —The Post- 
embryonic Development of Julus terrestris: F G. Heathcote.—On the 
Sexual Cells and the Early Stages in the Development of Millepora 
plicata : Dr. S. J Hickson.—On Photometry of the Glow Lamp: Capt. 
Abney, F R S., and Major-General Festing, F.R S. 

MATHEMATICAL SOCIETY, at 8.—The Algebra of Linear Partlal Differential 
Operators: Capt. Macmahon, R.A.—On a Theorem Analogous to 
Strling’s, relating to certain Functions of Variables subject to a ear 
Relation: J. J. Walker, F R.S.—Note on the Solution of Green’s 
Problem in the Case ofa Sphere : A. R. Johnson -Confocal Paraboloids : 
aG Oreenbil : Uni-Brocardal ‘Tnangles and their Inscribed Triangles: 

‘ucker. 


SOCIETY oF THI EGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—Annual 
Genaral Meeting —On Safety Fuses for Electric Light Circuits and on the 
Fusing-Points of various Metals usually employed in thear Ccnstruction ; 
Arthur C. Cockburn. 

FRIDAY, DECEMBER 9. 

ROYAL AsTRONOMICAL SOCIETY, at 8 


SATURDAY, DECEMBER 10. 

PuysicaL Socmry, at 3—Optical Properties of Phenyl-thiocarbimide 
H. G. Madan ~~ Recalescence of Iron i H. Tomfinson.—Rotativa, of a 
Copper Sphere and of Copper Wire Helices wi y suspen ma 
Magnetic Field : Dr. H e Shettle. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND. - 
Their last published Catalogues are 


Astronomy, goo Titles, 2d. ; Conchology, 900 Titles, 2d. ; 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2d.); 
Geology, 1200 Titles (4¢.). POSTAGE FREE, 
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| SUBSCRIPTIONS TO “NATURE” 
Yearly .... 275. fie Sy cn aan 
Half-yearly s e. ee ee ee ee oe WK OG 


Quarterly... >. 
To the United States, the Continent, &c. :— 


so d. 

Yearly ese wee ee ee oe we e306 
Halfyearly 6. 0 6. ee ee ee ee IS OG 
Quarterly... ee eee ee ee BOO 
To India, China, and Japan :— F 
f. ` 


Yearly ice. s a veh, a e a 26 
Half-yearly . a.. nossa ee ee ee GG 
Quarterly saie a i in e TEE a a aa 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6¢. 9d. per Line after. 


Ser d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column... ...1 15 O 
Half a Page, ora Column. ....-+.+.3 5 0 
Whole Page. . ... +e .6 60 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


PROFESSOR A. E. FOOTE 


will not complete the packing of his Display at the 
AMERICAN EXHIBITION 
till DECEMBER 10 


He has just received a number of his educa. 
tional collections cabled for over a month ago, 
and can therefure supply them at the 


American Exhibition, London, 


til DECEMBER 10. Some special things like 

NITE, VANA- 

DINITE, &c, can be supplied tll the 7th 

orders for MINERALS OR 

SCIENTIFIC BOOKS must be addressed to 

1223 North 44th Street, Philadelphia, Penn: 
sylvania, U S.A, 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. Ex. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 














Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, Is 6d. 





Mathorsatical Instrument acs ea to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c, 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Ulinstrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instrnments, and the only 
GoL Mxnvat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Eabibiticn, r886. 


Address +—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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JAMES R. GREGORY, 


Mineralogist and Geologist 


TYPICAL COLLECTIONS FOR STUDENTS, 
PRCTURERS &c. EVERY REQUISITE FOR 
ROCK SEC- 


STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW ADY. 
New Catalogue of Mineral Specimens, 
Arranged for the Selection of Single Seems &c., with Prices, Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Ro 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





HOUTEN’S 
pure soluble COCO A 


Is THE BEST 
and really THE CHEAPEST in the end. 


The BRITISH MEDICAL JOURNAL says:—“'Van Houren’s Cocoa’ 
isadmirable. In flavouritis perfect, and itis so pure, well prepared, and 
rich,” &c., &c. 











SECOND EDITION, 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 41. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Iilustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 
LONDON, W.C. 


TO STUDENTS.—SUPERIOR HOME 
offered in the House of a Lady. Se te Study and mft 
Best part, South Kensington, near chool of Senes ‘Jed Museu 
ass. inclusive. Reduction for friends and permanency References to 
parents —Mrs. K., 4a Tregunter Road, Redcliffe Gardens, 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 
With tho Assistance of 
Ferpgrice Boyn, F.Z.S, Ricsarp Sours. 
Evwargp A.¥Fircu, F.L.S. J. Jenner Wem, F.LS. 
> Bucnanaw Writr, M.D. 
Contains Articles b well-known Entomologiats on all branches of the 
etenoa ie Taseetala urious or beneficial r arm or Garden; Notes on 
a e- es ; occurren f Rari &e; 
Lista of Duplicatesand Desiderata. eenn taare are Monthly 
WOODCUT ILLUSTRATIONS and occasional LITROGRAPHED and CHEOMO. 


LITHOGRAPHED PLATES, 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 
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RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852). 
Patronised by HM, the QUEEN, Contractors to A.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, 4c, &o, 
CH URCH-SPIRES AND CHIMNEY-SHAFTIS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


a2 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
L0 


NDON, F.6. 
Tslegrams—“ TONNERRE LONDON.” 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DENT’S NEW ILLUSTRATED 


CATALOGUE of HIGH-CLASS 

WATCHES and CLOCKS at 

WATCHES. REDUCED PRICES, sent post 

A free on application to E. DENT 

and Co., Makers to the Queen, 

61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used Ithas been adopted in 
the principal Banks, Public Offices, ad Rallway Companies throughout 
Ireland. 

It writes almost instantly full Black. [Flows easily fromthe Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the 

Is cleanly to use, andnotheblete Blot} moment of writing. 

Can be obtained in London, through Messrs BarcLayg & Song, Farring- 

don Street, W, Enwanvs, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


FRY’S 


Pure Concentrated 
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MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, BTOMACH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being eatracted, double weight, of foo to given, Sold in rib. Pots by 
rocers, 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C. 
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HARVEY & PEAK, 


(By Appoinimeni to the Royal Institution of Great Britain) 
SUCCESSORS TO 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT'S 


PROJECTION POLARISCOPE, 


à Showing axes of Crystals, &c., on a well illuminated 
and flat field. 


AND RAWYVYMEN T 


(LEJEUNE AND PERKEN)? 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
ror HATTON GARDEN, LONDON, E.C. 








NOW READY FOR PUBLICATION. 





A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lond., FERS. 
(With Seven Plates and Six Woodcuts.) 


London: 


DULAU & CO., 37 Soho Square, W. 





Price to Subscribers, tos. 6d. 


3 to Non-Subscribers, 12s. 6d, 


(250 Copies printed). 





Bailey’s Patent Water Motor.|Balley’s Patent Organ-Blower.|Balley’s Patent Thirlmere 


Strongly made, Powerful, 
Economical, 





fur. IHP 2HP. 


i GHP 
MTRT = gto, Srztos £15. 


435 


4H P, 


$25. 





Hundreds fixed and at Work. 
Prices from 46 6s. each. 


E Water Motor. 
fe) ae for Small Powers. 


bearer? TTO HP. 


art Ga 2s 





. pup. PHP. rH, 


SEE LISTS. oe 4554 £8 tat Erg 





W. H. BAILEY & CO., Albion Works, Salford, Manchester. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamus Britten, F.L S, British Museum. 

Cont t~Onginal Articles by’ leading Botanists —Extracts, and 
Notices of Books and] Memoirs.—Articles iu Journals,— Botanical News.— 
-roceedings of Societies, 

Price zs 3d. ae for One Year, payable in advance, ras, 

London: WEST WMAN, & CO. 45 54 Harton Garden, E.C. 


BNORTH BRITISH AGRICULTURIST, 


the chiot Agriculture Journa! in Scotland,circulates extensively among 
Lan ers, Farmers, Resident A ents, and othersinterested in the 
management of land throughout the United Kingdom. 
he Evening Mails ere area Reports res Doakan 
ort and con e o © principa an 
cish Markets of the week. ? 
Thespecial attentionof Land AgentslsdirectedtotheAGRICULTURIST 
sone ofthe best existing papers for Advertising Farmsato beLet and Estates 
or Sale, 
Advertisors addressing themrelves to Farmers will find the AGRICUL- 
MVORIST a first-class medium for reaching that Clasa, 
Pricegad. By post 3¢¢. Annual Subscription, payable In advance, 145, 
Offices—377 High Street, Edinburgh and x4 sa hoe Victorin Street 
@London, E. oney Orders payable to C., and R, ANDERSON. 





a 








THE «“ HANSA,” 
Published since r864in Bane is the only Independent rofessional paper 
in ia Germany dedicated exclusively to Maritnmo Objects. Essays, Critiques, 
Reviews, Reports; Advertisements, Strict or eys 7e kept upon the development 
of Mari ffairs in very respect. Sunday one Number in 


4to at loast ; frequent supplements inda drawings Subscription at any time; 
preceding ı numbers of the year ed subsequently. Price ras. for twelve 
mon! 


Advertisements 4d a Tizewidoly apread byd by this paper considerable 
usiness 


aharoraent forar, » 6, Wed Say eee Hon. Husines gma: Aug, Meyer and 
Dlecemaan, rera; ted by von FREEDEN 
Hamburg, cana ‘treet, 





THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Review or THE Matt anp Hop Trapes; ANp Wine AND Spirit Trane 
ORD. 


The Organ of the Country Brewers. 


“The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and is the only journa officially connected with brewing mterests. 

Subscription, 16s, 6d. per annum post free, dating from any quarter-day. 
Single copies rs. each. Registered for transmission abroad. 
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'CHIMNEY PIECES Z Si mas 
STOVES, TILE n-i 













BRAND & CO.'S 


A1 SAUCE. 


A FINE TONIC AND 
DIGESTIVE. : 





















ee ee 4 M An excellent relish for “ fish, flesh, 
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Quite aw through Ri entire Bud of a ay, showing Ovary, iy ht peannful Groups of about Seventy Eggs of Butterflies, Moths,” 
Anthers, Pollen Grains, &c., it tfu —very fine 200 very artistic and effective öd 6 
Section through entire Length of Tongue of Cat, injected, "showing Type “Slide of of Eighty-elght S ens of Diatoms from Oamaru ri i 6 
Papille, &c. aes on 1 9 | Type Slide of Diatoms from Pensacola Bay eae 8 6 
` Very pretty Group of Parts of Star- fish, stained s. we oe xı 6 | Head of Butterfly, showing Tongue, ‘Antenna, ke. i oe oe ro 
Firetail Fly, Chrysis ig y bn Thant hs m oo x 6 | Cornea of E a of Bee Beetle to show Multiplied Images ... oo ave 1 6 
» Brush Diamond Beetle. Phyilo ius argenten ove x 6 | Mouth and avs of Spider n oe we ove ~ I o 
Whole Cysticercus from Hare, showing Head and Hooklets .. 3 o | Anthendia and Globules of Chara fragils I o 
Fossil Bone of Fish, from Coal Shal is I 6 | Set of Eighteen Shdes illustrating the Structure of the ‘Haman Eye, 
Head of Ground Spider, showing the Fight Eyes, y very brilliant 1 G in e -22 © 
Honzontal Section through Finger and Wau on aoe wee “æ 3 © | Section of Spine of Echinus, ‘Acrocladia ‘trigonaria s. as aaa 1 6 
Teeth and Mouth of Medicinal Leech er oo ae ~ 3 o | Section of Barbadoes Roc! Polycistina im siin oe ose vee 16 
Section through Medicinal Lesch ... r 9 Syenito from Cleopatra’ s Obelisk for Polariscope s. 6 
NEW HISTOLOGICAL MICROSCOPE, with Ł and I-inch Objectives, in Mahogany Case. The Best thatninent 


for Student’s Purposes, £ 


ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, ESTABLISHED 1837. 


Printed by RICHAFD Cray AND Sons, at 7 and 8 Bread Street Hul. Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AYD Co, at the Office, 29 and 30 Bedford Street, Covent Garden —Tuurspay, December 1, 1887. 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground i Ss 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 








No. 945, VOL. 37.] THURSDAY, DECEMBER 8, 1887. [PRICE SIXPENCE. 











Registered as a Newspaper at the General Post Office.] [AU Rights are Reserved. 


MICROSCOPIC OBJECTS. |777 PPS? Atm ape. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 








COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. | xewapestourenes iag compinu Conny Siig 
Rack Adjustment, and Improved TAére-Wick Lamp in well- 


made Stained Wood Case, greatly improved, for 1888, ` Price 
£2 148.°0d., or with Four- Wick Lamp £3. 


R " A N D J 7 B E CS K ; NEW ILLUSTRATED CATALOGUE OF LANTERNS POST FREE, 3d. 


J Ow”? TG. 
68 CORNHILL, LONDON, EC Ga STRAND, LONDON, W.C. 


THE JOURNAL OF PHYSIOLOGY, | NEGRETTI & ZAMBRA'S CHRISTMAS PRESENTS 














Edited, with the Co-operation in Engla®i of Prof. W RUTHERFORD, S 
F R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F R S., aj = 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston, Z d 
Prof. H. NEWELL MARTIN, F.R.S. of Baltimore; Prof H. C G 
WOOD, of Philadelphia, < 5 5 Q 

By MICHAEL FOSTER, M.D., F.R.S. 2 wl A s 5 
aR Ty EES Dz 
SHISMOGRAPHS a 3 5p 
From the Designs of Prof. J. A. EWING. nG ” 
A fally-illusirated Description will bs sent on application, O z 
ae et te E re Oo 





THE RADIO-MICROMETER, | OPERA, RACE, i £ FIELD GLASSES, 


For measuring radiant heat, designed by Mr. C. V, Boys, and OF EVERY DESCRIPTION. 
described by him in a paper read before the Royal Society on Barometers, Microscopes, 'Telescopes, 
March 24, 1887. Magic Lanterns, &c., &c. 
Avs Tnstrument is mare een septs ee of Thermopile Illustrated Price Lists posted free to all parts of the world. 
an alyanometer, and is very rapid and dead beat tn its action, 
Manufactured and Sold by F N EG RETTI & ZAM BRA, 
PTICIA IR: x A 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, sy HOLUORN VIADUCT E [el u 
Branches :—45 CORNHILL REGENT STREET. 
Taa Gompany are appaiate Agenta for tin xsecnger of Zr, saves | AN, and z'o Lee NSE ST BATA, a gg 
iss, a supply t i 
of which is kept in in stock, Telephone Ree Telegraphic Address: Regrelti London” 
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CHRISTMAS LECTURES. LIVING SPECIMENS FOR THE MICROSCOPE. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


SIR ROBERT STAWELL BALL, LLD,F.RS, Royal Astronomer 
of Ireland, will dehver a Course of Six Lectures (adapted toa Juvenile 
Auditory) on " As'ronomy the Sun, Moon, Planets, Comets, and Stars,” 
commenc on TUESDAY, December 27, 1887, at 3 o'clock , to be con- 
tinued on December 29, 31, and January 3, 3, 7, 1888 

Subscription (for Non-Members) to this Course, One Guinen (Children 
under sixteen, Half-a-Guinea), to all the Courses in the on, ‘Iwo 
Guineas Tickets may now be obtamed at the Instituton 





SCIENCE MASTER WANTED for im- 
rtant Grammar School. {as0; Non-Resident; Chemisty and 
ence for Laboratory.—Apply, stating Honours, to Messrs. BIVER, 

298 Regent Street, W. 


Soulpturing, or “Guttering ” of the Earth's 
surface, done by the Ocean. 


The Duxe oF ARGYLL, in the Nineleenth Century for September 1887, 
admirably sets forth the truth that coral islands and reefs are not formed 
on Volcanic Centres, or Extinct Craters, but he stili holds the exploded 
theory that an internal heated mass forces up the bills He justly remarks 
that teachers of error “reluctantly, and with grudging silence, receive new 
truths,” ‘rather than with the joy of true votaries of science,” Certainly 
those who wnte the truth are treated with silence and contempt 

To understand the cause of the Sculpturing of the Earth into chains of 
“Mountains, valleys, and sea-bottoms, it is necessary to have some idea of 
how the Globe was consolidated from a nebulous state ‘‘ Glowing Gas” is 
supposed to be the ongin of the Earth and other Planets, but no gas is in 
reality hot, nor 1s the residue of exploded gas kot, so that congealed 
elements (70 or 80 #0w) gradually accumulating constituted the nucleus of 
the earth and of all other globes” Sur W Towson and Dr Braun admit 
that, as snow-flakes fall, ro the elements e solid; meteoric stones arc 
so formed, but they have been heated in fall.ng 

We can fancy light masses of oxygenated elements floating in space, such 
as soda, alumina, lime Jt is not needful to suppose that only the metallic 
elements constitute the nucleus. Look at the moon through a telescope, it 
is a great aerolite or meteoric stone, covered tuith re! It was kept in its 
place by the attracting larger Bodies, if it fell af wught take fire, önt rt 
never has been on fire yet. Its strange circular, pit-Lhe mountains are not 
Volcante Craters! o probability is it had cnce a very deep sea sur- 
rounding it, which may have sunk into the interior through the “ sallew 
Aoles’ which we call mountains, or sf may have deen swirled off enton ely 
when the earth was close to the moon Uf we louk at Saturn, and suppose 
the transparent rings which surround the Planet to be waters, another 
analogy 18 perceive The body of the Planet ıs smcoth, and it is wondered 
have the waters ever rested on the surface of the ball? Jupiter is so light in 
comparison to the great size of hts mass that it is easily conceivable an 
snormois seg, deeply cloud-covered, may there encircle a small solid 
nucleus, 

Whar state our Earth was in when the sea and atmosphere first erveloped 
t ts a subject of inquiry of the deepest interest. We have every reason to 
conjecture that at one time the waters were very deep. It is evident the 
azoic, metamorphic rocks, such as Gneiss and Granite, were formed under 
them--of course at an earlier epoch than the sedimentary strata—which 
aro rendues of the Oceans ‘Lhe waters of the Earth may havo sunk 
inwards partially, as well as those of the Moon; but the supreme cause of 
the sculpturing of the surface of the Earth was the withdrawal of the water 
from one hemisphere to the other by the slow and gradual act.on of the Sun 
and Moon in thousands of years. The tides certainly had great part in the 
work, as well as the winds directing the ocean currents, and carrying seas 
of ice round the shoreless ball No snch small and slow, sub-aerial 
denudations, as rains ar rivers could effect, ever carved the deep 
Seatures of the Globs The chiselling of the mountain gorges, the mighty 
Caftons, the abysmal depths, were all done by the gigantic ice-covered 
Ocean receding alternately from North to South, carrying with it the great 
boulders or the materials for a continent, and depositing in its milder moods 
all forms of an:mal and vegetable life for the future use of AI $ 


an. 
MARGARET B. ALDER, 

Holywood, Co. Down, November 1887. 

Ir is astonishing how learned men like Dr, Braun, the latest writer on 
Coamogony, can talk about some extraneous impetus being given to Planets, 
when its plain no sold body requires force to revolve in space other than 
its own weight. 

PS —Now that Mr. Lockyer has adopted the fundamental truth that 
the Elements must cool before they consolidate, we can hope that his deep 
researches in Spectium Analysis will yield much good fruit 

In NATURE every new discovery 1s put before the reader, and heart.ly 
welcomed, its pages are replete with the latest facts and theories, In the 
number for May 27, 1887, the remarkable observations of Mr. George 
F, Becher were piven, and should have created a new era in Petrology, 
for the transition of pure Quartz, Clay, and Lime to Felspar, and ene 
to Serpentine, is fully demonstrated, but the leaders of the present school 
of Geology quashed the matter as far as in them lay. 


"“AGRAMS FOR LECTURES, DRAW. 


"GS IN COLOUR OR PENCIL FROM OBJECTS AND 
“‘CIMENS, LITHOGRAPHY AND WOOD-ENGRAVING. 


“KER & COWARD, Broadway Chambers, Westminster, 











GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


(Now carried on by his Son and Brother, 


Who last week sent to his Subscriters Rotifeis and Infusoria, with sketch 
and description. He also sent out Melicerta ringens, M janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amorba, Hydra, Vorticella, 
Cra h. and other Specimena for (Huxley and Martin’s) Biological Labora- 
tory work, 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months sor Subscription of £1 13. 
or Twelve Tubes for 103. ôd. 


Portfolio of Drawings, Eleven Parts, rs each. 


TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-p.cric, &c , or /rweng, by arrangement. 
Grantia, Sycon, Leucosolenia, Sarma, Rhizostoma, Alcyonimum, inia, 
Peachia, Antodon, Ophura, Astenna, Spatangus, Echinus, Synarta, 
Planana, Nemertes, Aphrodita, Polynæ, Marphyra, Nereis, tta, 
Chætopterus, Lepas, Apus, Nebal Myss, Palemon, Cancer, 
Nymphon, Lutrana, Hahotis, Aplysia, iona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus ({* Sarwzestszs,”” 
Keeh,), Amph.osus, Lepadogaster, &c., at very moderate charges. 
Also, Macro-mounts, and Cabinet Specimens in every branch.— j. 
SINEL, Cleveland Road, Jersey —Lists on application 


UNMOUNTED MICROSCOPIC 
OBJECTS 


RECENTLY ISSUED. 


Packet P* 24 Textile Fibres 
»  V* ra Dissections of Blowfly 
s Xt 12 Diatomacese 
x Y* ra Parnsites 


EDWARD WARD, 249 Oxford Street, Manchester. 








Post free, 
2s, rd. each Packet. 


WILLIAMSON PORTRAIT FOND. 


Intending Subsenbers to the above Fund are requested to send thelr sub- 
scnption without delay either to the Treasurer- 


DR. W. J. RUSSELL, 34 Upper Hamilton Terrace, N.W., ; 
or to one of the Secretaries— 


NM. CARTEIGHE, 36 Nottingham Place, W , H. FOSTER MORLEY, 
University Hall, Gordon Square, W.C. 


THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of Modern Languages, swpplies tutors and 
schools of all grades (including those of Indies), on the shortest notice, with 
Onginal Exammation Papers (Unseen or in Prescribed Subjects) of various 
d of difficulty, suited to all ages and classes of Pupils. 

ll inquires and instractions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
x GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN 


UNIVERSITY CORRESPONDENCE 
CLASSES. 











A large Association of Tutore wh high Univreity Qualifications repare 
Students, ether by Correspondence or Evening Cl at King’s Cress 
(now beginn ng), in Arts and Science subjects, especially for the Examina- 
tions of the London Univermty and the ‘ondge Higher Local Secre- 


tary, Mr. E. S. Wayaouru, M A, 38 Christchurch Road, Brondesbury, 
NW. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, TopazEs, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c, 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS oF AMMONITEHS AND 
NAUTILIL 

Naw SERIES or ROCES. MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 
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EAST GRINSTEAD COLLEGIATE T ELEMENTARY TEXT-BOOK OF 


SCHOOL, 


MAYPOLE ROAD, SUSSEX. 

The object of the School 1s to afford a Sound Education, which will fit 
boys for either Professional or Commercial lfe Most careful attention 15 
paid to the requirements of boys intended for commercial pursuits, Boys 
are received from seven to fourteen years ofage. ‘Ihere is a Junior Class, 
spectally adapted to prepare the younger boys for the work of the higher 

sses Each pupil will receve careful attention, especially in those sub- 
jects wherein he is weak Noinjunous cramming encouraged The course 
of Instruction includes all the subject» required at the various public 
examinations The Principal has had many years’ experience in good 
echools, and has proved himself a most successful Master. The Feces are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 


AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age ‘Lhe Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c lt provides full 
ustruction in the practice and setence of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 
&c. Pupils are prepared for all the Examinations 

The College offers the following advantages ‘A most superior ed'ication 
A Staff of Masters selected for their qualifications as Scholars and their 
tned ability as Teachers A Boardinz Department carefully supervised and 
excellently appointed , its diet Iberal, and all arrangements calcu’ated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pupi 

Prospectus and all particulars on applicationto the PRINCIPAL. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Newly added to Stock :—Rectangular Glass-topped Boxes, Cloth-covered, 
Special Pattern, from 2s Circular tc. from 1s per doz ; Students’ Histo- 
logical and peg Nel Microscopes; Post-boxes for Miucro-s] des; 
Cabinets, 4 to 12 Drawers, rar to 55s ; North of England Barytes of 
Novel Habit, Crystals 3-14 inches long; a further series of London Clay 
and Chillesford Foraminifera; Sections of 12 Foraminifera illustrating 
Structure, with Descnptive Notes, in Box, at zas ; Bntish Triassic Verte- 
brate Remains fron the Microlestes Quarry (Sets to order). 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c , &c. 

Dussections in spint showing the anatomy of Rabbit, muscles, circulatory 
and unnogenital organs, brain, &c , clearly dissected and displayed in 
r6 jars All muscles, nerves, and ur nary organs, glands, &e, being 
numbered, accompan.ed by keys 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas, 


JAMES R. GREGORY, 


Afineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c , with Prices. Also 
New Lists of Rare Munerals, Rock Specimens, Geological Apparatus, 
Collestions, Hammers, and Microscopie Sections of Rocks 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE as. 72 POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8v>, 480 pp , THustrated with 1600 Woodcuts 
Alost Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN axb SONS, 22 GARRICK STREET, 
LONDON, W.C. 

















TROPICAL AGRICULTURE. 


(Specially atapled for use in Jamaica Schools.) 


The following R-solution wis passed by the H nourable the Legislative 
Council of Jamaica on the 19 h day of Apnl 1487 — 

_ ‘That a premium of £100 be offered for the production of the best Prac- 

tical Elementary Tea -book of Tropical Agriculture as specially applicable 
to Jamuca, and embodying the first princip'es of Agncutture, which shall be 
submitted to the Government on or before May x, 1833, particular regard 
being had to simpheity, brevity, and freedom, so far as possible, from 
technical terms 

‘Examiners to be appointed by the Governor to decide on the ments of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work 1s of sufficient excellence 

‘The Book receiving the premium to become, so fur as Jamaica is con- 
cerned, the property : f this Government. who will issue it for compulsory use 
1n all Schools under Government Inspection, with such additions omissions, 
or alterations ns may be deemed necessmy, but the rights ani property of 
ue enter to be reseiv.d to him ın respect of all other Countries than this 

slan s 

In conformity with this Resolution the Government of Jamaica offers a 
pemen of One Hundred Pounds for the best Elementary Text-book of 

ropical Agriculture for use in Schools and appl cable to Jamaica 

Asthe obiect of the Manual 1s to create in the mind of the young an early 
and intelligent in*ere-t in the soil and its products, 1t must in plan and style 
be practical and popular rather than theoretical and technical It wal be 
expected to treat of — 

I Tue ELEMENTS or AGRICULTURE, includin 
matters Sorns~Their com tion or elements, their vanety, the different 
p they serve &c. LANT LIFE—It, nature, how nourished and pro- 
pagated, how ıt vanes according to soil and ether conditions, how improved 

y selection of seeds, &c 9 Criviari—lts influence on plant bfe its depend- 
ence on elevation, exposure, &c Mancres— Natural and artificial, as plant 
food, the purposes served by various manures and other plant food RoTa- 
TION OF Crops, DRAINAGE AND IsriGaTiOoN~The reasons for them and 
the various ways in which they are effected TILLAGE OPERATIONS, inchid- 
ing not.ces of implements of vari us kinds and their uses, with hints on 
pruning. grafune, &e 

Il AcricutruraL Propuct: prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convement order for teaching 
purposes, such as ‘‘Grounp Provisioxs” and VecaTant 3s—Fruits— 

ananas, Oranges, Pine Apples, &e —Srices, Pimento, Nutmegs, Ginger, 
&c —Corres, CHOCOLATE, Tea, Sucar —Dr cs, Cinchona, Castor Oil, 
Sarsapanila, &c —Touacco—Dyes, Annatto, Turmenc, Logwood, &c — 
Fisras—Forace 

While the Manual will be expected to treat of such matters as are named 
above, this outhne 1s neither invended to be complete nor obligatory, but only 
to afford a general indication of the hind of Text-book required Part I 
should not exceed one-third of the whole ‘ha Book is to be wntten in 
Englısh , the language 1s to be as free from technicalities as ts compatible 
with accuracy . and adaptation to the purposes of tuition will be regarded as a 
primary excellence It is not eapected that the b-ok when printed will 
exceed 150 page» of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
faut f r Jamaica of the successful manuscript, 

Manuscripts me to be forwarded to the Colonial Serretary, Head-Quarter 
House, Kingston, Jamaica, on or before August m 1888 ach manuscript 
te have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned 


not ces of the following 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal In Scotland,circulates extensively among 
Landowners, Farmers, Resident Agents, and othersinterested in the 
management of land throughout the United Kingdom 


The AGRICULTURISTis published overyWednesday afternoon in time 
for the Evening Mails,and contains Reports of all the principal Britishand 
Irish Markets of the week. 

Thespecial attentionof Land Agentsisdirected totheAGRICULTURIST 
agone ofthe besraxisting papers for Advertising Farmsto boLet and Estates 

or Sale 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34¢. Annual Subscription, payable ın advance, 148 


Offices—377 High Steet, Edinburgh and 145 Queen Victoria Street 
London, Ee Money Orders payable to C. and R ANDERSON ; 





GEOLOGICAL COLLECTIONS. 
Comprising F 'ssils, Minerals, and Racks, Jaballed with Name, Locality, 
and Geological Postion in Mahogany Cabinets roo Specimens, a5s 
200 ditto, sos The best value obtainable. 


Micro-Sections of Rocks in great vanety. 
and other Geological Requ sites. 


THOMAS D. RUSSELL, 


PRIZE .EDALLIST, HEAUTA EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Cabinets, Glass-topped Boxes, 
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THE RELIGIOUS TRACT SOCIETYS BOOKS FOR PRESENTATION. 7 





*,* Any Bookseller will supply these books, butif there should be any difficulty in procuri 


them please send pa onder E Mr. Joszpx TARN, 
lishing Office. 


56 PATERNOSTER Row, Lonvon, and the books will be forwarded post /ree direct from the 
POPULAR SCIENCE AND NATURAL HISTORY. 


The HANDY NATURAL HISTORY  Bythe Rev J.» ANTS and thelr WAYS. 


G. WOOD, Author of ‘Homes without Hands,” &c, &c. With 224 
Engravings Small gto, 8s, Cloth Boards, Gilt Edges. 

The MIDNIGHT SKY. Familiar Notes on the Stars and 
Planets By EDWIN DUNKIN. F RS, of the Royal Observatory, 
Greenwich. With Thirty-two Star Maps, and numerous other Illustra- 
tions. Imperial 8vo, 7s. 6@, Cloth; os., with Gut Edges. 


z FOR BOYS 
The GLORY of the SEA. A Story for Boys about Shells, 
By DARLEY DALE. Illustrated as. 6a’, Cloth Boards. 


SWALLOW-TAILS and SKIPPERS. A Story about 
Butterflies. By DARLEY DALE. Cloth, rs 6a, 


CHILDREN’S FLOWERS. The Friends of their Rambles 
and Plays By Mrs DYSON With Illustrations, os. 6¢., Cloth 


APPLES and ORANGES: Familiar Talks with Children 
on Frut, By Mrs. DYSON. 3s. 6¢, Cloth Gilt. 


CHAPTERS on EVERY-DAY THINGS ; or, Histories 
and Marvels m Common Lift. Ilustrated. 42, Cloth, Gilt Edges. 


By the Rev. W. FARRAN 
WHITE, MA — With numerous Iustratioay and a Conplete List of 


Genera and Species of the British Ants. 5s., Cloth Boards. 


l The HONEY-BEE: its Nature, Homes, and Products. 


By W H HARRIS.BA,BSce With Eighty-two [Hustrations st, 


ELECTRICITY and its USES. By Jonn Munro, of 
the Society of Telegraph- Engineers and Electnitans, gs 6d. 


AND GIRLS. 


i 
{ 
1 
i 
1 


The GREAT AUK’S EGGS. 
Sea-Birds By DARLEY DALE. 
Wuywuper, 1s 67, Cloth. 

TWILIGHT TALKS; or, Easy Lessons on Thin 
Us. By AGNES GIBERNE With Iilustranons 1s 

UNCLE NED’S STORIES of the TROPICS. 
trated, Crown 8vo, 2s, Cloth. 

WONDERS under the EARTH. By JANE BESEMERES. 
Ilustrated. Crown Svo, 1, Cloth 


A Story for Boys about 
Illustrations by CHARLES 


around 
. Cloth, 


Mhis- 


' GLIMPSES into the SECRETS of NATURE, By 


MARY E BECK Illustrated. rs 6d., Cloth, 


Please wnte for the Religious Tract Socety’s ILLUSTRATED and CLASSIFIED LISTS 
56 PATERNOSTER ROW, LONDON. 





BOOKS ON THE MICROSCOPE, | INTERNATIONAL SCIENTIFIC SERIES. 


In Crown 8vo, Cloth, with 38 Hlustrations, on Hot-pressed Paper, Price 
as, Gd ; in Half-moroceo, Roxburgh style, 4s 6. 
THE STUDENT’S HAND-BOOK to the 

MICROSCOPE. A Practical Guide to its Selection and Management 
By A QUEKETT CLUB-MAN, Author of ‘My Microscope and 
some Objects from my Cabinet.” 

“It will be an acquisition to many.” -Natre 

BY THE SAME AUTHOR 


In Fcap. 8vo, with Head and Tail Pieces, and bound in Extra Cloth, Gilt 
Top Edges, with 5 Illustrations, Price rs. 62 


MY MICROSCOPE and some OBJECTS 


from MY CABINET A Simple Intr-duction to the Study of “ The 
Infinitely Litle ” 

“Tt is easy to see that he knows ag much about a microscope as anyone 

can tell him, .. A pleasant sort of lecture by the owner of the instrument ” 
—Haglsh Mechanic 


Just Ready. In Feap. 8vo, Cloth, Prec as 6d 


A MANUAL of ELEMENTARY MICRO- 


SCOPICAL MANIPULATION, for the use of Amateurs By T 
CHARTERS WHITE, ALR C$,LD.S,FRMS, (late President 
cf the Quekett Microscopical Club). 


“Will do helpful service.” —Naturalist's Afonthly, 
London: ROPER & DROWLEY, 29 Ludgate Hill, E.C. 





WITH PREFACE BY SIR JOHN LUBBOCK. 
With 140 Illustrations from Nature, Price 6s 


TENANTS OF AN OLD FARM. Leaves 
fon the Note-Book of a Naturalist. By HENRY C McCOOK, 


„Sir Jonn Lussock says:— Dr McCook deals with frierds of mine- 
with insects, and particularly ants, to which I have paid special attention. 
I have much pleamure in bearing testimony to the fidelity and skill which Dr. 
McCook has devoted to the study of these interesting atoms , and those who 
read his work may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row 

















Mathomatica] nstrament aarp poy spas to H.M. Government, Council o 
India, Science and Art Department, Admiralty. &c, 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices, 
Ulustrated Price List Post Free 


W. F. S. obtained the only Medal in the Great Exhibtion of 1868 tor 
Excellence of Construction of Mathematical Instruments, and the only 
Gorn MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibinon 1886, 


Address :-GREAT TURNSTILE, HOLBORN. LONDON, W.C. 











The New Volume of the above Series, entitled “A 
MANUAL OF THE BRITISH DISCOMY- 
CETES, with Descriptions of all the Species of 
Fungi hitherto found in Britain, included in the 
Family, and Twelve Full-page Illustrations of the 

by WILLIAM PHILLIPS, F.LS., ts 

Ss. 


Genera,” 
ready this day at all Booksellers, Crown buvo. 


London: KEGAN PAUL, TRENCH, & CO. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Puflishers, 
28 ESSEX STREET, STRAND. 

Their last published Catalogues are 


Astronomy, goo Titles, 2d. ; Conchology, goo Titles, ad. ; 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (2æ.); 
Geology, 1200 Titles (4d.). POSTAGE FREEK. 





DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being extracted, double weight of fruit is given. Sold in rib. Pots by 
(Grocers, &c 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 gGresham 
Street, E.C. 





On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Barrran, F LS, British Museum, 

CONTENTS *~Onginal Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs —Articles ın Journals.—-Botanical News.— 
Proceedings of Societies. 

Price xs. 3d, Subscription for One Year, payable in advance, rzs. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


ELEGANT SCIENTIFIC PRESENT— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre In handsome Morocco with Descriptive Catalogue, price 
£12 123.—R. DAMON, E G S., Weymouth. 

Sent by post, Abridged Catalogue of Objects and Collections in Zoology, 

Geology, &e, 
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SUBSCRIPTIONS TO “NATURE.” PROFESSOR A. E. FOOTE 
Yearly 38 . yan not com lefe the packing of his Display of Educational Collections 
isis? Wey Bie a be Bene! er ae A 15 at the 
Half yearly er a w oat ; AMERICAN EXHIBITION. 
Quarterly E y Si ts eh ae e He can therefore supply them from there tll DECEMBER 14. Some 
To the United States, the Continent, &c. :-— special things like Amaron Stone, Wulfemte, Vanadimite, &c., can be 
n d. supphed nili the rath mst 2 
Yearly ne Ana aes ls hs + 230 6 After that all orders for Minerals or Scientific Books must be addressed to 
Half-yearly . 2. 1 0. ee ee ee oe oe TS OG 1223 North Foity-Fowth Street, Philadelphia, 
Quarterly... ee eee ‘ ». Boo Pennsylvania, U.S.A. 
To India, China, and Japan :— "a 7 
a ae , ¢ | BACTERIOLOGICAL AND HISTOLOGICAL 
COP Yi aes, a Gs,5g Bal By del ey ee ee AY a S 
Malpiiyes suerte ee Tee APPARATUS 
Quarterly . : aes .. & 6 : 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column as, 6d. gd. per Line after. 


4a a, 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . »eE 15 0 
Half a Page, ora Column... ....+.3 5 0 
Whole Page... .. oe eee we eb 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





GBtary of Societies. 


LONDON. 


THURSDAY, DECEMRER 8 
RoYAL SOCIETY, at 4 30 —On the Bone in Crocodilia commonly regarded 
as the os puas and its Representative among Extinct Reptilia: Prof. 
Seeley, F.R S —The Post-embryonic Development of Julus terrestris * 
F. G Heathcote —On the, Sexual Cells andthe Early Stages in the 
Hickson.—On Photometry 
of e low Lamp: Capt Abney, F.R S., and Major-General Festing, 


MATHEMATICAL SOCIETY, at 8.—The Algebra of Lmear Partial Differential 
Operatora: Cept Macmahon, R.A—On a Theorem Analogous tu 
Stirling's, relanug to certain Functions of Vanables subject to a ear 
Relation. J. J. Walker, FR S.—Note on the Solution of Green's 
Problem in the Case ofa Sphere A R Johnson Confocal Paraboloids . 
+ z cee * Uni-Brocardal Trangies and their Inscribed Triangles 

‘tucker, 

SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—-Annual 
General Meeting.—On Safety Fuses for Electric Light Circuits and on the 
Fusing-Points of various Metals usually employed in ther Construction . 


Arthur Q Coctburn 
FRIDAY, DECEMBER 9. 
ROYAL ASTRONOMICAL SOCIETY, at 8. 


SATURDAY, DECEMBER ro 
PaysicaL SOCIETY, at 3.—Optical Properties of Phenyl-thiocarbımide 
TS Aldan r Iroa, H. Tomlinson. = Rotanon. of a 
per Sphere and o per Wire ces when freely suspen in a 
Magnetic Field : Dr. H. C. Shettle. 


MONDAY, DECEMBER 12. 
ROYAL GEOGRAPHICAL SOCIETY, at 8,30.—Explorations in Brosh North 
Borneo, 1883-87 : D. D, Daly. 
SOCIETY OF Arts, at 8,—The Rlemenf& of Architectural Design, 1IL © H. 


H. S 
TURSDAY, DECEMBER 13. $ 
ANTHROPOLOGICAL INSTITUTE, at8 30 —The Maori and the Moa * Edward 
Tregear. —The Shell-money of New Bntain: Rev Benjamin Danks. 
INSTITUTION OF Civil Encinmgrs, at 8 —Electrical Tramways: Dr. 
Edw. Hopkinson, (Discussion ) 
UNIVERSITY COLLEGE BIOLOGICAL SOCIETY at 
ments®@on Pigmentation: T. L. Pennel.. 
Animals and Plants (Discussion). 


WEDNESDAY, DECEMBER 14 


RoyaL MiıcroscoricaL Society, at 8.—A New Medium’ A D. Michael. 
-Generative Organs of Ostracoda: T B. Rosseter-On the Genus 
Micrastenas; W. M. Maskell 

SOCIETY OF ARTs, at 8.--Commercial Education: Sir Philip Magnus, 

THURSDAY, DECEMBER 15. 

LINNEAN SOCIETY, at 8.—Mynopodaof Mergui Archipelago : R. J. Pocock 
Divergent Evolution tbrough Cumulative S gation.—Apogony and 
Apospory in Trichomanes : E Bower.—F tion of Aranja serici- 
fora : Messrs. Johnston and Morgan. 

FRIDAY, DECEMBER 16. 

INSTITUTION OF CIVIL ENGINEERS, at 7.30.—River-Ganging at the Vyrnwy 

Reservoir: John H. Parkin. = 
SATURDAY, DECEMBER 17. 

Essex Fretp CLua, at 7 —A Short Sketch of the Whale lately Cast Ashore 

at Tilbury, Essex; Dr F. H, Davies.,—The London Clay: F. W. Rudler, 


Development of Millepora pheata . Dr. 5. J 


30 --Some Recent Experi- 
portance of Pigment to 








STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR KOCH’S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Miustrated Catalogue of Chemical Apparaius, post 
free, 1s. 6d, 





RICHARD ANDERSON & CO. 


Successors to SANDERSON & CO (Established 1852), 
Patronized by H M the QUEEN. Contractors to H.M. Goveramente 
Manufacturers and Erectors of every description of 








ecm HS 
este ty yi H 


ELECTRIC BELLS, 
SPEAKING-TUBES, to, dec, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
| REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


aa Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, E.C. 


Telegrams—"' TONNERRE LONDON.” 









AS 
PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists, 


Pamphlet sent ‘post paid on application to 
Rumford Chemical Works, Providence, R. I, U.S.A. 
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MESSRS. MACMILLAN & 00'S SCIENTIFIC WORKS. 





NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 
By ALFRED DANIELL, M A, LL.B., D.Sc, F R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions. Second Edition. Revised and Enlarged. Mediam 8yo. arg 

Elementary Practical Physics, Lessons in. 
By Professor BALFOUR STEWART, F R.S, and W. W. HAL- 
DANE GEE, BSc._ Crown 8vo, 

Vol IL-GENERAL PHYSICAL PROCESSES 6s. 
Vol, IL--ELECTRICITY AND MAGNETISM. 7s Ga. 
Vol. III —OPTICS, HEAT, AND SOUND [in preparation. 


A School Course of Practical Physics. By 
the same Authors. 
Part, IL—ELECTRICITY AND MAGNETISM | (ln the press. 
Physics, Elementary Lessons in. By Pro- 
fessor BALFOUR STEWART, F R.S. New Edition With numer- 
ous Illustrations Feap, 8yo. 43 6d. (Questions on, 28 ) 
Primer of Physics. By the same Author. 
With numerous Illustrations, New Edition, with Questions. x8mo. 
. £ [Scrence Presmers. 
On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885, By GEORGE GABRIEL STOKES, 
M.A, P.R.S, &e., Fellow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics ın the University of Cambridge. Crown 8vo. 
qs. 6d, First Course. ON tHe Nature or Licur,—Second Course, 
N LIGHET as A MEANS or INVESTIGATION —Third Course. On 
ete Bangrictat EFFECTS or LIGAT. i ; 
Spectrum Analysis. Lectures delivered in 
1868 before the Socety of thecaries of London. By Sir HENRY E. 
ROSCOE, LL D, FR S., Professor of Chemistry in the Owens Col- 
lege, Victoria University, Manchester Fourth Edition, revised and 
considerably enlarged by the Author and by ARTHUR SCHUSTER, 
F RS, Ph.D., Professor of Applied Mathematics in the Owens College 
Victoria Umversity With Appendices, numerous Illustrations, an 
Plates. Medium 8vo. ars : 
Mechanical Theory of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A., late Fellow of Trinity 
College, Cambridge. Crown 8vo ros 6d. x 
Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 
merly Fellow of St. Peter's Collage, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. wo 8yo., 6 
Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN By LEWIS WRIGHT. 
With 200 Engravings and Coloured Plates. Crown 8vo. 74, Gd. 
Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A, FRS. Heap. 8vo Part I.—The Properties 
of Solid and Fluid Bodies With Illustrations. 3s. 6d Part II — 
Sound, Light, and Heat. 3s. 6d, . . 
Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D CL., LL D., F RS., 
E.R.S. E., Fellow of St Peter's College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow Second Edition. 
Medium 8vo. xis y 
Electricity and Magnetism. By Professor 
SILVANUS THOMPSON With numerous Illustrations Fcap. 


8ro. „45. 6d F 
Electricity and Magnetism, Absolute Mea- ! 


SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
F.R S.E. a volumes Crown 8yo New Edition. [7s Magese 

Electric Light Arithmetic. By R. E. Day, 
_ M.A. Pott 8vo, as. a i 

Heat and Electricity, A Collection of Ex- 
AMPLES ON By H.H TURNER, B A, Followof Trinity College, 
Cambridge. Crown 8vo as. 6d. i 

Steam, An Elementary Treatise on. By J. 
PERRY, C.E., Professor of Engincenng in the Imperial College of 
Engineering, Yedo With Illustrations, Numerical Examples, and 
Exercises. Fcap. 8vo. 4s 6a. 

Sound, Elementary Lessons on. By Dr. 
W H.STONE. With Illustrations Fcap. 8vo. 35. 6d. 


Units and Physical Constants. By J. D. 


EVERETT, MLA, DCL, FRS, FRSE , Professor of Natura 
Phuosophy, Queen’s College, Belfast. Second Edition Globe 8vo. 


Applied Mechanics: An Elementary General 


Introduction to the Theory of Structures and Machines By Jores 
H. COTTERILL, ERS., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 


Civil Engineers, Professor of Applied Mechanics in the Royal Naval 


College, Greenwich. Medium 8vo. 18s. 





NATURAL PHILOSOPHY—Continued. 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. ‘Translated 
and Edited by Professor A B. W. KENNEDY, CGE. With 450 
Illustrations, Medium 8vo. ars $ 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R S., M Inst C E , Professor of Engineering and 
Mechanical Techn logy ın University College, London. With 
numerous Illustrations Crown 8vo ras 6d. 

Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEYLUPTON,MA,FCS., FCI. 

be Byo. asr. 6d. y p 

Chemical Arithmetic. With 1200 Examples. 
By tho samo Author. Second Edition Globe 8vo. 4s 6d. 

Physical Arithmetic. By Alexander Mac- 
FARLANE, D.Sc., Professor of Physics in the University of Texas, 
sometime Examiner in Mathematics in the University of Edinburgh, 


Crown 8vo 74. Gd. 
ASTRONOMY. 
Popular Astronomy. By 8. Newcomb,LL.D., 
Professor U.S Naval Observatory. With rra Illustrations and 5 Maps 
of the Stars. Second Edition, revised. 8vo0 18s E 
Popular Astronomy. By Sir G. B. Airy, 
K CB., E.R S., late Astronomer-Royal, With numerous Illustrations, 
Fcap. 8vo 44. 6a . 
Astronomy, Elementary Lessons in, By 
J NORMAN LOCKYER, F.RS New Edition. With numerous 
Illustrations. Fcap 8vo şs Gd. (Questions on, rs. 6d } 
The Chemistry of the Sun. By J. Norman 
LOCKYER, F RS. With Illustrations, Demy 8vo 14s 
Primer of Astronomy. By J. Norman 
LOCKYER, F R.S. With numerous Illustrations. New Edition. 
18mo0. Is. [Science Primers 


CHEMISTRY, | 
Inorganic and Organic Chemistry. A Com- 
lete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E ROSCOE, F R.S, and Professor C. SCHORLEMMER, F.R.S 
With numerous Illustrations. Medium 8yo 
Vols. I. and IL—INORGANIC CHEMISTRY. 
Vol. I.—lhe Non-Metallic Elements. ars. Vol. IL Part 1.—Metals. 
8s. Vol IIL, PartIL—Metals 18s, 
Vol JIL—ORGANIC CHEMISTRY. Three Parts. 
The Chemistry of the Hydrocarbons and their Derivatives, or Organic 
Chemistry. With numerous Illustrations. Medium 8vo. Parts I. and 
IL, ars each, Part IJI., 18s. Part IV Just Ready E 
Elements of Chemical Physics. By Josiah 
P. COOKE, Janr , Erving Professor of Chemistry @ad Mineralogy in 
Harvard Univermty. Fourth Edition Royal 8vo. ars 
The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M A, F RSE, Fellow and Prælector of 
Chemistry in Gonville and Cais College, Cambridge; Assisted by 
DAVID MUIR WILSON. 8vo 128.6d : 
The Study of Chemistry, an Introductiom 
TO. ByIRA REMSEN, Professorof Chemistry in the Johns Hopkins 
University, Crown 8v0 6d i 
Compounds of Carbon; or, Organic Che. 
mistry, an Introduction to the Studyof. By IRA REMSEN, Professo» 
of Chemistry inthe Johns H&pkins University. Crown 8vo. 6s 6d 
Chemistry, Elementary Lessons in. By Sir 
HENRY E, ROSCOE, F.RS. Now Edition. With namero 
Illustrations Fcap. 8vo. 43 6d Problems adapted to the sa se, 
by Professor THO E, With Key „18m0 as 
Practical Organic Chemistry, The Owens 
COLLEGE COURSEOF By JULIUS B. COHEN, Ph D., F.C.S, 
Assistant Lecturer on Chemistry in the Owens Col'ege, Manchester 
With a Preface by Sir HENRY ROSCOE, F.R S., and Prof 
SCHORLEMMER, F,R S. Feap 8vo ar. 6d, i 
Owens College Junior Course of Practical 
CHEMISTRY. By F. JONES, With Preface by Sir HENRY E 
ROSCOE, F R.S. New Edihon With numerous Illustrations 
Fcap 8vo. as 6d. R 3 
Questions on Chemistry. A Series of Pro- 
blems and Exercises in Inorganic and Organic Chemistry By F 
JONES, FRSE,FCS. Feap.8vo 3s. | 
Primer of Chemistry. By Sir Henry E 
ROSCOE, FRS. With numerous Illustrations New Edition 
With Questions. 18mo rs. {Setence Pruners 


Chemical Theory, Experimental Proofs of 


FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D. Fcap 
8vo ss 6d. 


MACMILLAN & CO., LONDON. 
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The Ion, C. H. Wynn, Rig Corwen, North Wales, says of 


eatin 







wes 
is AEE. EY’ Ss EOoT-AIR ENGINE. 
AK SY CR íí It really costs nothing to work, except a little oil, as I seldom burn anything but cinders.” 





These engines have already been supplied to many of the nobility and landed gentry for pumping water supplies and for domestic 
power purposes, amongst whom may be mentioned Earl Loudcun, the late Sir Swinnertco Dyer, Bart., Lady C. Kerrison, Sir Gilbert Greenall, 
the Hon. Waldegrave Leslie, H. D Pochin, Esq, J P., Colonel M‘Corquodale, &e. 


W. H. BAILEY & CO., Albion Works Salford, Manchester. 
HARVEY & PEAK, 


[By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 











LEWIS WRIGHT'S 


PROJECTION POLARISCOPE, 


i! Showing axes of Crystals, &c., on a well illuminated 
and flat field. 























PERKEN, SON, AND RAVYVMENT 
(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 
LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES, 
101 HATTON GARDEN, LONDON, E.C. 








NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LaTE WALTER FLIGHT, D.Sc. Lonn., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 


Price to Subscribers, 103. 6d. ; to Non-Subseribers, 12s, 6d, (250 Copies printed). 


VAN 
HOUTEN’S 
pure soluble COCO A 


É Is THE BEST ; 
MADE WITH BOILING WATER, and really THE CHEAPEST in tho end. 


.EPPS’S 


GRATEFUL—COMFORTING. igadmirable, In flavouritis perfect, and it is so pure, well prepared, and 


COCOA == | 


seam O HOUSEHOLD NECESSITIES !! ! 























The BRITISH MEDICAL JOURNAL says:—‘'Vax Hovrmn’s Cocoa’ 











THIS 

y A MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMAGC 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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CLARENDON PRESS STANDARD SCIENTIFIC BOOKS. 


covers, with Coloured Plates, 7s 6d. 
Vol. I, No II. Edited by I. 
OLS OF BOTA M. a, LD, F.RS, Professor of Botany 
Oxford ; S. H. VINES, D Sc., nics, Dade Ghee Cambrid; 
and W.'G. FARLOW, M D , Professor of Cryptogamic ‘Botany, ge 
vard, Mass, USA, asmsted by other Botanists 
papers by $u J. D. Hooker, F. W. Ouivegr, F. O Bowser, D. 
forms, SELMAR SCHONLAND, and J. Reynonps Vaizey ; Notes, 
Reviews, and Record of Current Literature. 
¥* Itis proposed to publish under this title from time to time 
original papers, adequately llustrated, on subjects pertaining to all 
branches of Botanical Scrence ; also articles on the story of 
botany, reviews and erstrctsms of botamcal works, short notes and 
letters. A record of bolamcal works published in the English 
language will be a special feature, Full prospectus sent post free 
on application, 
No. I may still be had, price 8% 6d. 
Just Ready, Crown 8vo, Cloth, 6¢ 
LECTURES ON BACTERIA. By Dr A. DE BARY. 
Authorized Translation ae H E F. Garnssy, M.A Revised by 
I BayLey Barrour, F.R.S, Professor of Botany, Caer: 


+," An important contribution to the literature o trig haters! 
awcermet and accurate picture of the subyect.—Note by Pror 


B 
sale Ready, Demy 8vo, Cloth, ars 
TRANSLATIONS OF "FOREIGN BIOLOGICAL ME- 
ranslated under the Su tendence of, and Edited by, 
De BS; BURDON. SANDERSON, M D, FERS Y Memoirs on the 
Physiology of Nerves, Rowe aa ee Electrical Organ. 
vo, 2 
GEOLOGT : CHEMICAL PHYSICAL, AND STRATI- 
RESTWICH, MA, FRS., Professor of 
Cone Senna, o q Chemical and Physical. 
“ Stands out from the long range of oe ee ee 


vo, Clo 
Te ory ot lesa a Being | Vol I. of the Mathematical 
of Electricity aud Magneusin By H, W, WATSON, D.Sc., 


ust AiG OF BOT 8v0. pa NY, 


AYLE 


ibe far on fae te on Statics in the English language.” —New York 

‘ation. 
“ A most important work ; in fact, one of the best treatises of the day ”— 
Nature 


London: 





No. II contains ' 





Ans Text ook o 
l rere ated of which was prblished tn 1882, and which it ts not proposed to 


With 241 Woodcuts and an Index, Royal 8vo, half-moroceo, azs. 6d 


. COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS ANDFERNS By Dr A. 
DEBARY Translated and Annotated by F O. Bowsr, MA, F.LS., 
and D H, Scorr, M.A, PhD, F LS, 

“Deserves the enthusiastic praise of all competent botanists.”— 
Athenen. 


Just Published, with 407 Woodcuts, Royal 8vo, half morocco, ars 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLANTS, A New Edition of Sachs’s “ Text- 
book of Botany,” Book II By Dr. K. GOEBEL, Professor in the 
University of Rostock Translated by H. E. F Gaknscy, M Aand 
Revised by I. B Batrour, M.A, F R.S., Professor of Botany, Oxford 

“As a clear, succinct, and sch scholarly abstract of all that ıs known up to 
date as to the morphology of plants from the highest to the lowest it will 
hold itə own for several years t) come "—-Academy. 

Just Published, with 455 Woodcuts, Royal 8vo, half-morocco, 315. 6d 

LECTURES 0 ON THE PHYSIOLOGY OF PLANTS. 
Be JULIUS VON SACHS T ed by H MarsnaLL Warps 

F.L S., Fellow of Christ's College, Cambridge, and Professor of 
Botany, RLE College, Cooper’s Hill 

The book ıs certainly a remarkable one, . it will always be a valuable 
work "—Natere. 

*," These three works are intended by Prof, J. von Sachs to su, 

Botany,” the second edition af the authorised 


riede 
ngish 


reprint. 
“An ‘undertaking which must earn the heartiest thanks of English students 
of botany.”"—Nature. 


With 198 Woodcuts, Royal 8vo, balf-mcrocco, 225 
COMPARATIVE MORPSHOLOGY AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA By A 

BARY. Authorized English Translation by H. E F. GARNSEY, MA 
Revised by I. B Batrour, M.A, MD, FR § , Professor of Botany, 
Oxford 
8vo, Cloth, ras 6d. 
ELEMENTS OF PROJECTIVE GEOMETRY. _ By 
LUIGI CREMONA, Professor of Mathematics in the University of 
Rome. Transhted by C. Levpgsporr, M A, Fellow of Pembroke 


College, Oxford. 
“An invaluable addition to our geometrical text-books ”— Saturday 


Review. 
Fourth Edition Extra Feap. 8vo, Cloth, 7s. 62 


A TREATISE ON HEAT. With numerous Wendeuts 
and Diagrams By BALFOUR STEWART, LL D., FRS 


HENRY FROWDE, Clarendon Press Warehouse, Amen Coiner, E.C. 









| NEW NICOL PRISM POLARISCOPE FOR PROJECTION. 0 sists yah Pn 


For Particulars of POLARISCOPES 
f and MICRO-POLARISCOPES for 
















NEWTON oO 


LONDON, 
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Screen Projections LANTERN MI- 

CROSCOPES, OPTICAL and ELEC- 

TRIC LANTERNS, SLIDES, &c.,see 

Catalogue, 4 Stamps. ° 

Scientific Apparatus of every Descris- 
tion for Colleges, Instrintions, Gc 


Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ar 

pointment to the Saence and Art Dept, 
3 FLEET Street, LONDON. 
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aPnnted by Ricuarp CLAY AND Sons, at 7 and 8 Bread Street Hul, Queen Victoria Street, ın the City of London 


MACMILLAN AND Co., at the Office, 29 and 30 Bedford Street, Covent Gardam. =" DTAHURSDAY, December 8 8,1 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusis the mind which builds for aye,”—WoRDSWORTH, 
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R. & J. BECK’S s 
NEW MICROSCOPE, 


“THE STAR” 








PRICES, £ sa, 
Stand, with I-in. Object- 
glass and 1 Eye-piece 2 2 0 
Stand, with 1-in. and }-in. 
Object -glasses ... » 8 3 0 
Stand, with 1 Eye-piece, 4-in. 
and %-in. Object-glasses, 
Fine Adjustment, Iris Dig- 
phragm, Double Mirror, in 
Case... ue ae ue EO 
Full Descriptive Pamphlet sent on 
Ree Application ta 
CK, 68 Cornhill London, E.C. 
GOLD MEDAL, 


International Inventions Exhibition, 1885, 


THE NEW LANTERN MICROSCOPE 
OXYHYDROGEN ox ELECTRIC LIGHT 
(Wright and Newton's Patent.) 
e SILVER MEDAL, 
INVENTIONS EXHIBITION, 1885, 










nen een 
NEWTON & CO., 

OPTICIANS TO THE QUEEN AND THE GOVERNMENT 
MAKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUB 


ror COLLEGES, Institutions, &c. SPECIAL OPTICAL APPARATUS FOR 
POLARISCOPY, Spectroscopy, &c., FOR SCREEN PROJECTION. 
Fuill TUusirated Catalogues 6 Stamps. 
8 FLEET STREET, LONDON. 


OUR EYES. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 


OLD AGE. 


WITH SPECIAL INFORMATION ABOUT SPECTACLES, 
Just Published, Sixth Edition. Eleventh Thousand. Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illustrations. 


By JOHN BROWNING, F.R.A.S., F.R.M.S., &, 
With 58 Illustrations. Prioe 18., Cloth. 


“This little book, now in its fourth edition, can do only good into what- 
ever hands ıt finds rts way. T only wish I could get it into the hands and 
heads of every schoolmaster in the kingdom, and so stop at its source an 
evil which 1s growing at such a portentous rate as to threaten to make us in 
another generat.on as short-sighted as the Germans ''—T'rutk. 

CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND ALL BOOKSELLERS. 


Sent free for ts. 2d, by the Author, JOHN BROWNING, 63 Strana 
London, W.C. 


NEGRETTI & ZAMBRA’S CHRISTMAS PRESENTS 
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OPERA, RACE, & FIELD GLASSES, 


OF EVERY DESCRIPTION 
Barometers, Microscopes, Telescopes, 


Magic Lanterns, &c., &c. 
Illustrated Price Lists posted free to all parts of the world. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, EC. 
Branches 1—45 CORNHILL; 123 REGENT STREET, 
Photographers at the CRYSTAL PALACE. 
N and Z's Large Ilustrated Catalogue, r200 Engravings Price ss 6d 
Telephone No 6583 Telegraphic Address: '‘ Negretts, London.” 


— 





UNIVERSITY OF LONDON. 
SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL COLLEGE, 


Special Classes are held in the subjects Tëgüirëd for the Prelminary 
Scientific and the Intermediate M.B. (London) Examinations , 
Fee for the whole Course, to Students of the Hospital, 8 Guineas, to 
others, ro Guineas 
A Special Class is also held for the Primary F R.C § Examination 
‘hese Classes recommence on MONDAY, January 9, and are not confined 


T 
to Students of the Hospital 
MUNRO SCOTT, Warden 





CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS. 


A Course of PREPARATORY INSTRUCTION for Students, who may wish to 
pass the Entrance or Matriculation Examination of the Institution in 
September neat, will be held at the Insutut.on dunng the Spring and 
Summer Terms, to commence JANUARY 17, 1888, under the direction of 
the Professors. 


Engineenng se an AY Prof, Unwin, R.S, MICE. 
Chenustry tee on Fs Prof ARMSTRONG, F.R.S , Ph D. 
Mechanics and Mathematics... Prof. Hanricı, F R S, PhD. 
Physics... w oe ah Prof. AYRTON, F RS. 


For further particulars apply at the CENTRAL INSTITUTION, Exhibition 
Road, London, S.W 
PHILIP MAGNUS, Organizing Director. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, SE, 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 Guineas and 
460 respectively, open to all First-Year Students, will be offered for Compe- 





tition t SEPI BER 1888 
Şpecial are held out the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE M B Examinations of the Uni- 


versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years; also for Dental Students, and for Qualified Practitioners 

Prospectuses and all particulars may be obtained from the Medical Secro- 
tary, Mr. GEORGE RENDLE. 

W M ORD, Dean, 


R W. REID, Vice-Dean. 


WILLIAMSON PORTRAIT FUND. 


Tntending Subscribers to the above Fund are requested to send their sub- 
scnption without delay either to the Treasurer— 


DR. W. J] RUSSELL, 34 Upper Ham.lton Terrace, N.W. ; 
or to one of the Secretarres— 


M. CARTEIGHE, 36 Nottingham Place, W, H. FOSTER MORLEY, 
University Hall, Gordon § juare, W C 








THE EXAMINATION SYNDICATE, 


Consisting of Graduatesin First-class Honours in Classics and Mathematics 
and of expertenced Teachers of Modern Languages, supplies tutors an 
schools of all grades (including those of ladies), on the shortest notice, with 
Onginal Examination Papers (Unseen or in Prescribed Subjects) of various 
degrees of dimeulty, suited to all ages and classes of pupils 
All inquiries and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
1 GRENVILLE STRELT, MOUNTJOY SQUARE, DUBLIN 


UNIVERSITY CORRrSPONDENCE 


CLASSES. 


A large Association of Tutors with high Univesity Qualifications pre 
Students, either by Correspondence or č Evening Classes. at King’s Chas 
{now beginning), m Arts and Science subjects especially for the Femina. 
tions of the London University and the Cambridge Higher Local Secre- 
R Mr. E. S Wayueurn, M A, 38 Chiistchurch Road, Brondesbury, 








SITUATION WANTED by a Gentleman 


(as), having a kn w'<dze of Che mistry, Phyucs, &c, and some mech- 
ameal skill Small salury —B Sc , May’s, 159 Piccadilly. 


HEALTH KESORT —BbEXH1LL-on-SEA, 


4% miles from Haaun.s, noted for salubrty of atmosphere and pic- 
nip surroundinas = }urniwhed Ayartments close to Station and 
Sea, from 7s, Ga y cebi sini day t Monday, from 4s Home com- 
forts for dehcate chiltor and invalids —M rs. We 2 Devonshire Road, 
FKexhill-on-Sea. 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIPITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


(Now carried on by Ns Son and Brother), 


Who last” week sent to his Subserlkers Stchotrocha remes, with sketch 
and description Healso sent oat Melicerta rnngens, M janus, Limnias cerato- 
phyll, Stephanoceros, Volvox globator; alo Amoba, Hydra, Vorucella, 
Crayfish, and other Specimens for (Hualey and Martin's) Biological LaLora- 
tory work, 

Weekly announcements will be made in this place of Organisms T B. 
1$ supplying 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Conrse of Six Months for Subscription of £1 14. 
or Twelve Tubes for 308 ` 
Portfolio of Drawings, Eleven Parts, rs each. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 


PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c , &e. 
‘Lhe Last, which includes some choice productions from the Owens College 
(by permission), post fee for One Stamp. 


F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received .—A fresh series of Scottish Rocks; scarce Enghsh Middle 
Devonian Brachiopoda, a fine selection of Metallurgical Specimens, also 
numerous examples of Rare Minerals from the West o England 

Mr BUTLER has recently acqmred and can now offer specimens from 
the interesting Co'lection of the late RonerT Hunv, F RS. 

Small Collections of Mireials, Rocks, or Fossils, each an Case, su.table 
for Presents or for Tuition, from 2s 


TO BIOLOGISTS.—Well-preserved Speci- 
mens fixed by osmic or sulpho-preric, &e , or “ring, by arrangement 
Grantia, Sycon, Leucosolenia, Sarsia, Rhizostoma, Alcyomum, Actinia, 
Peachia, Antodon, Ophiura, Asterina, Spatangus, Echinus, Sy onpta, 
Planana, Nemertes, Aphrodita, Polyn@, Marphysa Nereis, Sagitta, 
Chætopterus, Lepas, Apus, Nebalha, Mysig, | Falæmon, Cancer, 
Nymphon, Lutraria, Hakotss, Aph sa Fiona, Sepia, Sepiola, Asadia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (0 Sarmensts, 
Keeh.), Amphowus, Lepadogaster, &c., at very moderate charges. 
Also, \Micro-mcunts and Cabinet Specimens in every branch —J 
SINEL, Cleveland Road, Jersey —Lasts on application 


MINERALOGY AND GEOLOGY., 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL» 
LECTORS : BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, Opats, &c., ke. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fink POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New Series oF Rocks, MICROSCOPIC SLIDES, 
Hammers, Chisels, bnd Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. e 


tt th lt 
DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY The stones 
being eatracted, double weight of Iit n givea Sold imn rlb. Pots by 
rocers, &c 


Makes—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Street, E.C 


DIAGRAMS FOR LECTURES, DRAW; 
CIL FROM E 
SDSS ENS. “LITHOGRAPHY TAND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway- Chambers; Westminster.. 
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DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &e. 


D scecticns in spint showing the p of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c , clearly dissected and displayed in 


16 jars All muscles, nerves, and ur nary organs, glands, &c., being 


numbered, accompanied by keys 


MOORE BROTHERS, 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas, 


JAMES R. GREGORY, 


Mineralogist and Geologist, 





SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, - 


LECTURERS, MUSEUM &c, EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


furanges for the Selection of Single Specimens, &c , with Prices, Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Mlustrated with r600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN ann SONS, 22 GARRICK STREET, 
LONDON, W.C. 


GEQLOGICAL COLLECTIONS. 
Comprising Fossila, Minerals, and Rocks, labelled with Name, Lecality, 
and Geological Postion, in Mahogany Cabmets roo Specimens, ass. 
200 ditto, sos, The best value obta:mable. 


Micro-Sections of Rocks in great vaiiety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 








On the rstof every Month, 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Barrren, F.LS, Bntish Museum. 
Contanrs :—~Onginal Articles by leading Botanists —Extracts a 
Notices of Books and Memoirs Articles in ournals,—-Botanical News — 
Proceedings of Societies. 
Price rs 3d. Subscription for One Year, payable In advance, ras. 
London! WEST, NEWMAN, & CO., 54 Hatton Garden, E C. 








THE “HANSA,” 


Published since 1864in Hamburg, is tho only independant profeasiona! paper 
ve 


ta armany dedicated exclusively to Maritime Objects. ys, Critiques, 
Reviews, Reports, Advertisements, Strict eyo kept upon the development 
of Maritime Affairs In every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year farnished subsequently. Price ras. for twelve 
months, Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion, Business Office: Aug. Meyer and 
Dieckmann barg, Alterwall, 28. Edited by W, von Freepen M.R. 
Hamburg, Alexander treet, 8, 
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MADE WITH BOILING WATER. 


EPPS'S 


GRATEFUL —-COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 
INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 





DENT’S NEW ILLUSTRATED’ 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 


y 
gy DENTS 61 STRAND, LONDON, W.C. 
£ È or 4 ROYAL EXCHANGE. 


BEST BLACK INK KNOWN.’ 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomesa pleasure when thisInkts used. Ithas been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 

Ireland. 
It writes almost rset full Black. | Flows casily fromthe Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at th 
Is cleanly to use, and not liable to Blot.) moment of writing. 
Can be obtained in London, through Messrs Barci ay & Sort, Farnrg- 
don Street, W, Enwarps, Old Change; F. Newssery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 














Pure Concentrated 


COCOA 


VAN 
HOUTEN’S 
pure soluble COCO A 


is THE BEST 
and really THE CHEAPEST in the end. 


Testimonials. 


5 
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SE 
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i 
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oa 
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The BRITISH MEDICAL JOURNAL says:—~"'Van Hoursx’s Cocoa’ 
isadmirable, In favouritis perfect, and it isso pure, well prepared, and 
rich,” &c., &e. 











HOUSEHOLD NECESSITIES !! ! 


x ye 
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NOW READY FOR PUBLICATION. 





A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lonn., F.R.S. 
(With Seven Plates and Six Woodcuts.) 


London: DULAU & CO., 37 Soho Square, W. 





Price to Subscribers, tos. 6d. ; to Non-Subscribers, 12s. 6d, 


(250 Coptes printed). 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. ` 


The object of the School is to afford a Sound Education, which will fit 
bays for either Professonal or Commercial life. Most careful attention 1 
paid to the requirements of boys mtended for commercial pursuits, Boys 
are ved from seven to fourteen years ofage. There is a Junior Class, 
specally adapted to pr e the younger boys for the work of the higher 
asses Each pupil receive careful attention, especially in those sub- 
jects wherein he is weak. No injurious cramming encouraged The course 
of Instruction includes all the subjects required at the various public 
evaminations The Principal has had many years’ experience in good 
schools, and has proved himself a most saevesetal Master. The Fees are 
moderate.—For Prospectus and particulars, apply to the PRINCIPAL. 





AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides foll 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dairy Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations 

The College offers the following advantages:—A most superior education, 
A Staff of Masters selected for therr \fications as Scholars and their 
tried ability as Tonchers. A. Boarding partment carefally supervised and 
excellently appointed ; its diet lr „and all arrangements calculated to 
dovelop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils, Fees 
most moderate. References of high character to Parents of Pupils, 

Prospectus and all particulars on application to the PRINCIPAL. 








Mathematical Instrument Manufacturer to H.M Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
LUustrated Price List Post Free. 


“W F S. obtained the only Medal in the Great Exhibition of r862 fo 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL in the International Invennhons Exhibition 1885 for Mathe- 
matical Work. Suver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


With Preface by Sir John Lubbock. 
With r40 Illustrations from Nature. Price 6s. 


TENANTS OF AN OLD FARM. 


Leaves from the Note-Book of a Naturalist. 
By HENRY C. McCOOK, D.D. 


Sir JOHN LUBBOCK says :—“ Dr. McCook deals with friend: 
of mine—with insects, and particularly ants, to which I have 
paid special attention, I have much pleasure in bearing testi 
mony to the fidelity and shill which Dr. McCook has devotec 
to the study of these interesting atoms ; and those who read his 
woik may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row. 





248 pp, Cloth, Illustrated, 2f = @ 
ELEMENTARY TEXT-BOOK of PHYSIO- 
GRAPHY. By W. MAWER, F.G.S. 


London. JOHN MARSHALL & CO., 4a Paternoster Row 
Hull: ELSOM & CO., Market Place. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogues are 
Astronomy, goo Titles, 2¢.; Conchology, 900 Titles, ad. ; 
Botany, 2000 Titles (6¢.); Entomology, 800 Titles (22.) ; 
Geology, 1200 Titles (q¢.). POSTAGE FREBR. 





s 
NOW READY, with Illustrations, Crown 8yo, xs 6d. 


OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c, &c.; Professor of Astronomica] Phyates in the 

Normal School of Science, and eg ın Physiography for the Saence 
an t 


London; MACMILLAN & CO., and New York. 
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SUBSCRIPTIONS TO “NATURE.” PROFESSOR A. E. FOOTE 
E a age re ees 
Quarterly . 1... k; RE E A E E E AMERICAN EXHIBITION. 
To the United States, the ontinent, &e. t= He can therefore supply them from there tll DECEMBER 14. Some 
s d Al ething like. Awazon Stone, Wulfenite, Vanadinite, &c., can 
Eeey oi TE EE IA Biter Te tee T EA oe A m ter that all orders for Minerals or Scientific Books must be addressed to 
Onuceny eine 2 Sok ae ‘ eee ae 1223 North Forty-Fourth Stieet, Philadelphia, 
: ii Pennsylvania, U.S.A. 
To India, China, and Japan :— : 
a. 
Yearly oae ody Dee ee Oa e G BACTERIOLOGICAL AND HISTOLOGICAL 
Half-yearly . 2... ee ee ee ee 1G 6 
Quarterly. 2.0 ee ee eB OE APPARATUS, 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d, - 9d. per Line after, 


te d. 

Gue Pighth Page, or Quarter Column. . o 18 6 
narter Page, or Halfa Column... . -I 15 0 

alf a Page, ora Column . Pe eee) 5 0 
Whole Page. . . PO ee ee BO, Bete ot a .6 6 0 


Money Orders payable t MA CHILLA N & CO. 
OFFICE: 29 BEDFORD. STREET, STRAND, W.C. 


Diary of Societies, 


LONDON. 


THURSDAY, DECEMBER 15. 


RovaL Socmry, at 4 30.—Note on the Development of Feeble Currents by 

purely Physica! Action, and on the Oxidation under Voltaic Influences of 

not ordinari ed as spontaneously Oxidizable. Dr. C R.A 

Wnght, F.R.S , and C ompson —On the Heating Effects of Electne 

foes No I: W.H Preece, F R S,~-The Deve ent of 

Pencardiam, Diaphragm, and Great Veins: Prof C B Lockwood — 

ae Investigation into the Functions of the Ocapital aud Temporal Lobes 
of the Monkey’s Brain’ Dr Brown and Prof. Schafer, F.R.S, 

LINNEAN SOCIETY, at S arene: of Mergui Archipelago : R J. Pocock. 
—Drvergent Evolution thro Cumulative Segregation.—Apogony and 
Apospory in Trichomanes : E Bower on of Aranja serm- 
fera : Messra. Johnston and Morgan. 

CHEMICAL Socrery, at 8 —An Apparatus for Comparison of Colour Tints ` 
A. W. Stokes —The Sulphonation of Naphthalene: Dr _ Armstrong and 
W. P, Wynne —Isomeric Chan en in the Naphthalene Series, Nos 1, 2, 
3, and 4: Dr. Armstrong and Amphlett Williamson, and Wynne. 
—Notes from the Chemical Laboratory of the Yorkshire College, Leeds. 
{1} The Reduction of Chlorates by the Copper Zinc le; (2) Oxi- 
dation of Oxalic Acid by Potasuum Bichromate, (3) A ethod of Separ- 
ating Supernatant Liquids: C H Bo ey.—The Alloys of Copper and 
Antumony and of Copper and Tin: De E y Bell 

Pankes Museum, at 5.—Scarlet Fever. Shirley F. Murphy. 


e FRIDAY, DECEMBER 16, 


INSTITUTION oF Civi Encinennrs, at 7.30-—River-Gatiging at the Vymwy 
Reservoir : John H., Parkin. saa 


SATURDAY, DECEMBER 17. 
Essex Freaup eee at 7 —A Short Sketch of the Whale latet; 
at Tubury Essex : Dr. F. H. Davies —The London Clay : 


SUNDAY, December 18. 
Sompay Lucrure Socrmry, at 4.—Mistakes in Nature: George Massee 
(Illustrated by Diagrams.) 


MONDAY, DECEMBER 19. 
ARISTOTELIAN SOCIETY, at 8.—Philosophy durmg the Period of the 
Renaissance: Mass C. E. Plumptre® 


TUESDAY, DECEMBER 20 

ZOOLOGICAL SOCIETY, at 8 30, Observations on Hooker's Sa hon (Otaria 
hookeri): F. E Beddard.—Description of a New Genus of Lizards of the 
Family Teidæ. G A Boulenger 7 —Revision of the Japanese Speaes of 

Endomychiolw: Rev., H. S Gorham. 
Borir STATISTICAL SOCTETY, at = áT ~The Defects of Enghsh Railway 

si nce Sir Juland Danvers, 

Inez srogo oF OVL Ae F ie Raper heer Tramways: Dr 
opkinson, aap Use and ie of Open-hearth 
Saute for emen nna the Tate anulton Goodall. 


WEDNEIDAT, DECEMBER 21 

GEOLOGICAL SOCIETY, at Sa R e Correlation of some of the Eocene 
Strata in the Tertiary Basins of England, Bi Belgin and the North of 
France: Prof Joseph Prestwich, F. bran and Asso- 
ciated Rocks in N. orth-west Caernarvonshire ` Prof. J. F Blake —On the 
Law that governs the Action of Flowing Streams’ R D. Oldham 

RovaL METEOROLOGICAL SOCIETY, at 7.—Mean Temperature of the Air 
at Greenwich from September 1811 to ‘une 1856: H S. Eaton —Report 
on the Phenological Observations for 1887: Rev T A Preston.—Earth 
Tremors and the Wind: Prof. John Milne, F R § ~—-Pressure and Tem- 
perature in Cyclones and Anticyclones* Prof H Allen Hazen 


THURSDAY, DECEMBER 22. 

Roya Socrery, at 4.30.—The followin Papers will probably be read 1- 
AContmbution to the oy of the parative Anatomy ot Flowers: 
Rev. G. Henslow —-The Early Stages in the Development of Antedon 
rosaces H. Bury.—Heat Diens of Metals from Low Temperatures 
T drews. 





Fert 


Cast Ashore 
. W. Rudler. 





STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodos 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete [lustrated Catalogue of Chenncal Apparatus, post 
free, 1s. 6d. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1842), 
Patronised by H AM. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, do, dec, 
CHURCH-SPIRES AND CHIMNEY-SHAPTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.G. 


Telegrams—" TONNERRE LONDON.” 


Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 





It makes a Delicious Drink. Invigorating end Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. 1, U.S.A. 
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HARVEY & PEAK, 


(By Appointment to the Royal Institution of Great Britain,) 
` SUCCESSORS TO 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 








LEWIS WRIGHT'S 


ae ims} PROJECTION POLARISCOPE, 


HARVEY & PEAK 
Showing axes of Crystals, &c.,on a well illuminated 








MAKERS » 
and flat field. 
THE ENTOMOLOGIST’S MONTHLY ` O1 the rst of every Month, Price Sixpence. 
MAGAZINE, \ THE ENTOMOLOGIST: 
Price Sixpence, Monthly, 2; pages 8vo, with occasional Illustrations AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Conducted by C. G Barrert, J W. Douctas, W. W. Fowrer, M A, i Edited by Joux T CARRINGTON, 
ELS, R McLacuran, ERS, E Sauber, F.L S, and 
H T. Stainton, E.R S. i With the Ass.stance of 
This Magazine, commenced in 1864, contains standard artucles and notes | Freperick Bonn, F Z.S RICHARD SOUTH 
a , i 1 Epwarp A Fircu, F,LS J. Jesser Wer, F.L S 
on eure connected with Entomo'ogy, and especially on the Insects of \ F. Bucuanay Waite) M D. ’ 
Subscnption—-Six Shillings per Volume, post free, The volumes com- Contains Articles by well-known Entomologists on all branches of the 
mence with the June number in each year. | Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Vols. I to IX. tos. each to purchasers of complete sets the succeeding ! Habits, Life Histories; cccurrence of Rarities, &c., there are Monthly 
volumes may be had separately or together, at 7s, each ere of Daplteates and Desidera ta. i ie 
` ` oopcur JLLUSTRAT.ONS and occas onal LITHJGRAPHED and CHROMO- 
London’? GURNEY & JACKSON (Mr. Van Voorst's successors), LITHOGRAPRED PLATES 


r Paternoster Row 


N B.—Communicatons, &c , should be sent to the Editors at the above SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court. 








address 

NORTH BRITISH AGRICULTURIST, 
THE ZOOLOGIST: re h ef Agriculhirat Jama in yey re aas extensively among 
+ r andownera, Farmer“, Resident ‘ents, and others interested in the 

i > rae een OF Bina Rapes oe management of lind throughout the United K'ngdon 

turd Series. ited by . HARTING, F.L S., , member of the a x 

= * i Pai The AGRICULTURIST 1s published every Wednesday afternoon in time 
British Ornithologists’ Union ; contains for the Evening Muls, and contains Reports of all the pnac pal Bnush and 


Onginal Articles by well-known naturalists in every branch of zoology; | Insh Maikets of the week. 
habits of animals, arrival and departure of migratory birds; occurrence of The ~pecialattention of Land Agents is d rected to the AGRICULTURIST 
1are birds, distribution and migration of British fresh-water fish; new or | as one of che best easting papers for Advertising Farms to be Let and Estates 
rare marine fish; local aquaria; British reptiles; British land and fresh- | for Sale. 
water mollusca, with remarks on the haunts and habits cf the species; and Advertisers adJressing themsslves to Farmers will find the AGRICUL- 
other matters of general interest to those who delight m natural history TURIST a first-class medium for reaching that Clacs 
Reports of the Linnean, Zoological, and Entomological Soclenes Reviews Prce 3d. By post 3}¢, Annual Subscription, payable in advance, r4s 


of natural history books. Occasional translations from foreign zoological Officas— High Street, Ed nburgh, and r45 Queen Victora Street, 


a 377 
tee oe e se Atclos in: various: branches of zoblogy London, E g Money Orders payabls to C. and R ANDERSON. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court 








THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters. 


HOLEOQWA alone tial! Review oF THE MALT AND Hop PRADES; anp Wins Akio Semir Trane 
; ; ECORD. 
For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and The Organ of the Country Brewers. 
ULCERS, If effectually rubbed on the Neck and Qhest, it oures eo Brewers Guardin. is published on the oyenmg of every alternate 
. A t o t ith 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for kend paon rO Sa Ar anauri t fee, dening from Ay a aeea 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. | Single copies rs ench Registered for transmission abroad. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 












MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER, 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN, SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. ’ JEAN BAPTISTE ANDRÉ DUMAS. e 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE. AMES CLERK MAXWELL, 

SIR WYVILLE THOMSON. AMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 

SIR WILLIAM THOMSON, SIR C. W., SIEMENS. 
HERMANN L. F. HELMHOLTZ. JOHN COUCH ADAMS. 


ProofXimpressions of these, printed on India paper, may be had from the Publishers, price §s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACATILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS, MACMILLAN & 60S SCIENTIFIC WORKS, 


PHYSIOGRAPHY AND GEOLOGY. 


PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer- 
ous Tilustrahons, and Coloured Plates. New and Cheaper Edition 
Crown 8vo. 

TEXT- BOOK OF GEOLOGY. By ARCH. GEIKIE, 
LL D., F R.S., Director-General of the Geological Survey of Great 
Britain and Ireland, and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand Revised and Enlarged. 8vo 28s 

CLASS-BOOK OF GEOLOGY. By the same 
Author, With upwards of 200 New Illustrations Crown 8vo ros Gd. 

PHYSICAL GEOGRAPHY, een Mee 
LESSONS IN. PY) On same Author. With numerous Illustrations 
Fcap 8vo 4s Questions, 13, Ed 


) 
PRIMER OF PHYSICAL GEOGRAPHY. By 


the same Author: With numerous Illustrations, New Edition Waith 
Questions, 18m If (Science Primers, 


OUTLINES OF FIELD GEOLOGY. 
same Author. With numerous Illustrations. Crown 8vo. qs Gd 
PRIMER OF GEOLOGY. By the same Author. 
With numerous Mlustrations. New Edition. r3mo, 1s, [Science Primers. 

THE SCENERY OF SCOTLAND, viewed 
connection with its Physical Geology. py the sime Author. With 
numerous Illustrations Crown 8yo, ras Gd 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR ' 
PHILLIPS, F R.S , V.P.G S.,F C S, AI Inst C E., Ancien Lleve de 
1 Ecole des Mines, Panis, Author of ‘A Manual of Metallurgy,” The 
Mining and Metallurgy of Gold and Silver,” &e. With numer-us 
Illustrations. Evo, 23s. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES 
Edited by ARCHIBALD Geixiz, F RS, eee General of the 
Geological Survey of the United Kingdom 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers By ARCHTBALD 
GEIKIE, FR S, Director General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London, formerly Murchison Professor of Geol-gy and 
Mineralogy in the University of Edinburgh. Cr Svo. 2s 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A, FGS, FR.S. New Edition, with Eighteen | 
Coloured Maps Fcap avo. af. 

A SHORT GEOGRAPHY OF THE 
ISLANDS JOHN RICUARD gee and ALICE STOP- 
FORD Chak With Maps, Fcap. 8vo, gs. 

A PRIMER OF GEOGRAPHY. By Sir GEORGE 


GROVE,D.C.L With Illustrations. 18mo xs. opiate tates 


ANCIENT GEOGRAPHY. 


MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr 8vo. 55, 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICHARD GREEN, MA, LLD, late 
Honorary Fellow of Jesus College, Oxford. With Coloured Ma: 
Gencalogicd) Tables, and Chronological Annals Crown 8y0 

ANALYSIS OF ENGLISH HISTORY, based on 
peas “Short History of the English People”? By ċ, Wa A TAIT, 

M A, Assistant Master Clifton College. Crown 8vo 

GENERAL SKETCH OF EUROPEAN. HIS- 

TORY. By EDWARD A. FREEMAN, D.C... New Edition, 


Hia aad pnlarged, with Chronological Table, Maps, and Index 
18 N90. 


HISTORY "OF ENGLAND. By Epıru Tromr- 
SON. New Edition, revised and enlarged, with Maps 18m0 24. 67 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, Author of *‘ A Short History of Natural 
Science’ With Mapa Glo’ be &vo 3h. 

OUR NATIONAL INSTI’ T UTIONS. A Short 
Sketch for Schools. By ANNA BUCKLAND. With Glossary. 
18Bmo It. 

THE VICTORIAN HALF-CENTURY. By 
CHARLOTTE M YONGE, Author of “The Heir of Redcly fe,” 
‘Cameos from English History,” “A History of France, " Bo res ith a 
new Portrait ofthe Queen. Crown 8vo, paper, 1s 3 cloth, Is. 


POLITICAL ECONOMY. 


| THE PRINCIPLES OF POLITICAL ECONOMY. 
| By Professor HENRY SIDGWICK, M A., LL D., Knightbridge Pro 


fessor of Moral Philosophy in the University of Cambridge, &e., Author 
of ‘Ihe Methods of Ethics, ” Second Edition, 810. x65. 

MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S — Siath Edition, revised, 
bie a cha ter on ial a Socialist and the Nationelisaticnof the Land,’ 


| POLITICAL ECONOMY. By Francis A. WALKER, 


&e 
| A BRIEF 


By the ! 
PRIMER OF POLITICAL ECONOMY, 


t 
in 


M.A, Ph D., Author of '' Money,” ‘Money in its Relaticnto Trade,’ 
Svo ros 6d a 2 
TEXT-BOOK OF POLITICAL 
POON ny By FRANCIS A. WALKER, A, Ph D., Author of 
3” “Money in its Relation to Trade,” crown 810. 6s 6d 


POLIT ICAL ECON OMY FOR BEGINNERS. By 


Mri PAN, CETT. New Edition. With Questions, &e. Fcap $vo 
THE ECONOMICS OF INDUSTRY. By Pro- 


err A. MARSHALL and MARY P. MARSHALL  Feap. fro, 


By W. 
STANLEY JEVONS, LL D., ALA, FRS. New Edition. 18mo. 
as [Science Primers. 


, MENTAL AND MORAL PHILOSOPHY. 
THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, MA. LL Dy &e Third = Editicn. 

’ 8yo, 14s A Supplenent to the Second Edition, containing all the 
importani A iditions and Alterations in the Third Edition. Demy 8yo 


! THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH ee ee By HENRY SIDGWICK, M À. 
LL D., &c Crown 8yo 

THE ELEMENTS ÖF “THE PSYCHOLOGY OF 
COGNITION By the Rev ROBERT JARDINE, BD., D Se, 
Edin.), Ex-Principal of the General Assembly's College, Calcutta 

econd Edition, revised and improved Crown Evo. 


STUDIES IN DEDUCTIVE LOGIC. By the late 


| Ww. STANLEY JEVONS, LL.D., M.A, F.R.S. Second Edition. 


BRITISH | 


t Il IHE MOTIVE POWERS 


er | 


Crown 8yo 


, LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. Py W. STANLEY JEVONS, LLD, M.A, a RS. 
New Edition, With numerous Illustrations, Feap Bvo. 


A TEXT-BOOK OF DEDUCTIVE LOGIC T FOR 


THE USE OF STUDENTS. By P . RAY, D Se. (Lond and 
Edin, J Profess r of Logic and P asoy, , Presidency College, Cal- 
Third Edition GlobeBvo 4s. 
i PRIMER OF LOGIC. By W, STANLEY JEVONS, 
LLD, MA, F.RS. New Edition 18mo. 15, 
Serence Primers 
PSYCHOLOGY.—I. THEI COGN Irv E POWERS. 
Jawes McCosu, DD, LLD, 
Litt D., President of Prnceten cal lege, Author of “Totutions of the 
Mine, ain Law of Discursive Thought,’ lge Crounfvo Gr 6 each 


CRI1 [QUE OF PURE REASON. By IMNANUEL 
KANT. Jn commemoration of the Centenary of its first Publication. 
Translated into Enghsh by F Max MLLER With an Histortca} 
Introduction by Li pwic Nort. Two vols Demy Eyo 16s, each 

Vol. I. HISTURICAL INTRODUCTION, by LEINO Nort; &c 

Vol II CRITIQUE of PURE REASON, translated by F Max MULER. 
For the convenience of studen's these volumes are now sold separately. 

Of Prof. Max Muller's translation of the ‘ Critique of Pure Reason,” the 


> Times says ‘—' Through this translation Kant’s work has for the first time 


| 





become international—the common property of the w hole world.” 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, PhD., 
B Sc., F.C S., Assòciate of the Royal School of Mine« and Demonstra- 
tor of Practical and Agricultural Chemistry ın the Normal School of 
Science and Royal School of Mines, South Kensington Museum 
Founded upon Leitfaden fur die ay lida Chemrtsche Analyse, von 
Dr F KROCKER. Crown 8yo. 74 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By Professor H. TANNER 


Fcap vo gs. 6d z: 

FIELD AND GARDEN CROPS, DISEASES OF. 
Chiefly svch as are caused by Fungi. By WORTHINGTON G. 
SMILH, FLS. Feap.8vo. 4s. 6d. 


MACMILLAN: &.CO., LONDON. 


t 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 











J. 

Quite New—Secrion through the entire Bud of a Lily, showing Ovary, Very beautiful Group. of about Seventy Eggs of ButterfLes, Moths, 
thers, Pollen Grains, &c ,  srés—very fine ane PES we 2 6 &c , very artistic and effective e, iik eA z io 6 
Section through entire Length of Tongue of Cat, injected, showing Type Shde of Eghty-eght Specimens Bf Diatoms from Oamaru «. 10 6 
Papillx, &e. see acs ci i sS ats eos ww I1 9 | Type Shde of Diatoms from Pensacola Bay s aan Hi see 8 6 
Vory pretty Group of Parts of Star-fish, stained ... ae esi +» x1 6 | Head of Butterfly, showing Tongue, Antenne, &c. me ai ee Io 
Firetail Fly, Chrysis ignita, very brilliant .. bse ois isa «. 1 & | Cornea of Eye of Beetie to show Muitiplied Images .. eee on x 6 
Brush Diamond Beetle, Phyllobius argenteus ... as ase «» = 6 | Mouth and Jaws of Spider os v0 ii oss ae x0 
Whole Cysticercus from Hare, showing Head and Hooklets q. 3 o | Antherdia and (lobules of Chara fragilis ie ii Wii ae 1 90 

Fossil Bone of Fish, from Coal Shalo ýs ‘a wik e I1 6 | Set of Eighteen Slides illustrating the Stricture of the Human Eyo, 
Head of Ground Spider, showing the Eight Eyes, very brilliant Io in Case ws ba mo oe Ky e hn ww 2 2 0 
Honrontal Section through Finger nad Nal sé ine ‘es .« 3 © | Sectwn of Spine of Echinus, Acrocladia tngonana xr 6 
Teeth and Mouth of Medicinal ee = Seek “Ree” Aa «+ 3 © | Section of Barbadoes Rock, Polycistina ms sin oo af vee x 6 
Section through Medicinal Leech ... te wee ee ne I Q Syenite from Cleopatra’s Obelisk for Polariscope en ow m r6 
NEW HISTOLOGICAL MICROSCOPE, with { and 1-inch Objectives, in Mahogany Case. The Best Instrument 


for Student’s Purposes, £4 158 
ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


ither of the above sent Post Free on application to 


W. WATSON & SONS, 318 HIGH HOLBORN, LONDON, W.C. 











OPTICIANS TO HER MAJESTY'S GOVERNMENT, ESTABLISHED 1837. 
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Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA.’ 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh, 

ADAPTED TO THE UNITED STATES PHARMACOP@IA BY F. H. WILLIAMS, M.D. 
BOSTON, MASS. 


“It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language,” —British Medical Journal. 
“A work which marks a distinct epoch, a turning-point ın the history of medicine. It is ngt a mere compilation . . . but it 


is essentially a new departure breaking away fro well-worn tracks into a new and almost unknown region.”—Afedical Times and 


Casette. 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian srs a number of other Papers by the Author on sımilar subjects, 
yo, 10s, Od, . 


‘Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned ,”-—Edinburgh Medical Journal. 

“We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.”—London Medical Record, 


MACMILLAN & CO., LONDON. 


PER EEN, SON , AND RAYVYM™MENT 
(LEJEUNE AND PERKED), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIDES, AND ACCESSORIES. 
ror HATTON GARDEN, LONDON, E.C. 


Printed by Ricnarp CLAY AND Sons, at 7 and 8 Bread Street Hull, Queen Victoria Street, in the City of London, and Publisued b 
MACMILLAN AND Co, at the Office, 29 and 30 Bedford Street, Covent Giles Tr aUaMan, Devenher 35, 1829 Į 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
. OF Nature trusts the mind which builds for aye.’’—WORDSWORTH. 
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MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 
COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


68 CORNHILL, LONDON, E.C.. 








Now Ready, Vol. VIII., Part II. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in Ein dead of Prof. W RUTHERFORD, 
F.R.S., of Edinburgh, Prof. p RDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R S., of Baltimore; Prof H C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEICISIMOGRAPES 
From the Designs of Prof. J. A. EWING. 
A Sully-llusirated Description will be sent on application, 


THE RADIO-MICROMETER, 


For me radiant heat, designed by Mr. C. V Boys, and 
described by hım in a paper read before the Royal Society on 
March 24, 1887. 


This Instrument is moro sensitive than an arrangement of Thermopile 
and Galyanometer, and is very rapid and dead beat in its action, 


` Manufactured and Sold by 
THE CAMBRIDGE SGIENTIFIG INSTRUMENT COMPANY, 


ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. 


yare appointed Agents for the Microsco f Zeiss I 
ept in stock, Pree en yee 








The Com 
of which is 





OUR EYES. | 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 


WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


Just Published. Sixth Edition. Eleventh Thousand. Revised 
and Enlarged, with: Three New Chapters, an Appendix, and 
Additional Hlustrations. 


By JOHN BROWNING, F.R.A.S., F.R.M.8., &e, 
With 58 Iilustrations. Price 18., Cloth. 


‘This little book, now ın its fourth edition, can do only good into what- 
ever hands it finds its way, I only wish I could get it into the hands and 
heads of every schoolmaster in the kingdom, and so stop at its source an 
evil which is growing at such a portentous rate ag to threaten to make us in 
another generat.on as short-sighted as tha Germans "—T ruth 


. CHATTO & WINDUS, Piccadilly, LONDON, W., 


AND AIL BOOKSELLERS. 
Sent free for ts. 2d, by the Author, JOHN BROWNING, 63 Strand, 


London, W.C, 
NEGRETTI & ZAÌ BRA’S CHRISTMAS PRESENTS. 








USEFUL AND 
ORNAMENTAL. 
‘sSaquvMdan 
ANV VANIOND ANO 





nD Sheree 


OPERA, RACE, & FIELD GLASSES, 
OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 


Magic Lanterns, &c., &¢é. 
Illustrated Price Lists posted free to all parts of the woild, 


NEGRETT!I & ZAMBRA, 


Opticians AND SCIENTIFIC INSTRUMENT MAKERS To THE QUEEN, 
HOLBORN VIADUCT, EC. 
Branches :-~45 CORNHILL: 122 REGENT STREET, 
x i tage eee CRYSTAL PALACE. 
. and Z's e Illustrat falogue, raco Engravings Price se 6d 
Telephone No 6583, Telegraphic Address: ‘ Negretts, London” 


N 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


CHRISTMAS LECTURES. 
Lecture Hour, 3 o'clock p m 


SIR ROBERT STAWELL BALL, LL.D, F.R § , Royal Astronomer 
of Ireland, Sıx (adapted toa Juvemle Auditory) on " Astro- 
nomy. the Sun, Moon, Planets, Comets, and Stars,” on December 27 
(Tuesday), December 29, 31, 18873 January 3.5, 7, 1888 One Guinea 
the Course, Children under Sixteen, Half-a-Guinea 


AFTERNOON LECTURES BEFORE EASTER, 1888. 
Lecture Hour, 3 o'clock p m. 


GEORGE JOHN ROMANES, Esq, MA, LLD, FRS, M.R1 
Ten Lectures, “ Before and After Darwin,” on Tuesdays, January 17 to 
March 2> One Guiner the Course, 

HUBERT HERKOMER, Esq, M.A, ARA, Slade Professor of 
Fine Art in the University of Oxford Three Lectures, on Thursdays, 
germany 19, ‘ The Walker School ” ; January 26, “ My Visits to America ,” 

sbruarg 2, Art Education.” Halfa-Gumea 

C HUBERT H PARRY, Esq, M-A, Professor of Musical History 
and Com tion at the Royal College of Music. Fc ur Lectures on *' Early 
Secular Choral Music from the Thirteenth Century ull the Beginning of the 
Seventeenth ” (With Illustrations ) On Thursdays, February 9, 16, 23, 
March 1. Half-a-Guinea 

The Rev. W. H DALLINGER, LLD, F.R.S. Three Lectures on 
“* Microscopical Work with recent Lenses on the Lerst and Simplest Forms 
of Life,” Thursdays March 8, 1g, a2. Half-a-Guinea. 

The Right Hon. LORD RAYLEIGH, M.A,DCL,LLD,FRS, 
MRI ven Lectures on “ Expenmental Optics” (Illustrated by Elec- 
tric Light) On Satındays, January a1 to March 3 One Guinea 

WILLIAM ARCHER, Esq. Three Lectures on ‘The Modern Drama: 

- French, Scandinavian, and Enghsh” On Saturdays, March 10, 17, ag. 

Balf-a-Gumea. 

Subscription (to Non-Members) to all the Courses during the Season, Tuo 

neas, Tickets issued daily at the Institution, or sent by post on receipt 
of Cheque or Post-Office Order 

Members may purchase wot less ihan Three Single Lecture Tickets, 
available for any Lecture, for Half-a-Guinea. 

The FRIDAY EVENING MEETINGS will begin on January 20, at 
8pm , when the Right Hon LORD RAYLEIGH will give a Discourse on 
“ Diffraction of Sound ” Succeeding Discourses will probably be given by 
Mr. Joseph Thomson, Mr Frank asp, Mr W. H Preece, Sir Henry 
Doulton, the Very Rev. Dean Bradley, Dr. C. Meymott Tidy, Mr Leslie 
Stephen, Mr Jobn Murray, Sw Fredenck Bramwell, and other gentlemen 
To these Meetings, Members and their Friends only are adaiiéd 

Persons desirous of becoming Members are requested to apply to the 
Secretary When proposed, they are immediately admitted to aL the Lec- 
tures, to the Fnday Evening Meetings, and to the Library and Readin 
Rooms; and ther Families are admitted to the Lectures at a reduc 

. Payment: First Year, Ten Guineas} afterwards, Five Guineas a 

Year ; ora composition of Sixt. Gwneas. 


OWENS COLLEGE, MANCHESTER. 


The following ENTRANCE SCHOLARSHIPS and EXHIBITIONS 
ore offered for award in the Session 1288-89 — 

One Rogers Eahibition, value £20, for one year (Classics and English) 

One Seaton Exhibiton, value £15, fortwo years (Classica, English, and 
Mathematics ) g 

One Dalton Exhibition, value £15 fortwo years (Mathematics ) 
5 a i Eahilationg, value about £ ra, fortwo years, (Classics and 

n 

rammar School Scholarship, value £18, for three years. (Classics and 

Mathematics ) 

Crace Calvert Scholarship, value £25, fortwo years (Chemistry ) 

Bishop Fraser Scholarship, value £40, for two years. (Classics, and 
Greek and Roman History ) 

Guchnst Scholarship, value £50 for three years Awarded on the results 
of the Victoria University Preliminary Examination. 

Dauntesey Medical Scholarship, value £roo, for one year, (General and 
Comparative Anatomy, Botany, Piem. and Latin or Mathematics.) 

Shakspere Scholarship, valne £ (English 
Language and Literature ) 

Robert Platt Physiological Scholarship, value £50, for two years. (Human 
Physology and Comparative Anatomy ) 

Heginbottom Physical Scholarship, value £17 ros, for two years 
(Energy, Acoustics, Heat, Laght, Electricity, and Magnetism ) 

For details, apply to HENRY WM HOLDER, Registrar, 


INSTITUTE OF CHEMISTRY. 


NOTICE AS TO THE ADMISSION OF FELLOWS AND 
ASSOCIATES. : 


f The COUNCIL are prepared to consider evidence of Taming and 
Qualification, other than that afforded Eaamimation, in the case of 
ersons desirous of becoming Fellows or ocutes of the In titute, who 

ve been for scme time past engaged in the practice of Professional 
Chemistry, and who make applicatron to be admitted before the next Anni- 
versary Meeting cf the Institute March r, 1888. 

Forms of Apphcation, with Copies of the By-laws (as allowed by the 
Pnvy Council, February 24, €87), Copies of the er, Lists of Fellows, 
and other information can be had, on application, by Letter, to the 
SECRETARY. By Order of the Counal, 

CHARLES E GROVES. 





40 per annum, for two years. 





No 9 Adelphi Terrace, Lendon, W.C. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CagpEN STREET, BIRMINGHAM 


(Now carried on by his Son and Brother), 


Who last” week sent to his Subserlkers Stchotrocha remex, with sketch 
and description Healso sent out Alelicerta ringens, M janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amocba, Hydra, Vorticella, 
etn ig and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory wor! 

Weekly announcements will be made in this place of Organisms T B. 


is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 13. 
or Twelve Tubes for rot, 6d. 


Portfolio of Drawings, Eleven Parts, rs. each. 





TO BIOLOGISTS.—Well-preserved Speci- 
mens fixed by osmic or sulpho-picric, &c , or diving, by arrangement 
Grantia, Sycon, Leucosolenia, Sarsia, izostoma, Alcyontum, Actinia,’ 


Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapta, 
lanana, Nemertes, Aphrodita, Polynce, Marphysa, Nereis, Sagitta, 
Chætopterus, Lepas, Apus, Nebalia, Myss, Palæmon, Cancer, 


Nymphon, Lutrana, Haliotis, Aplysia, Fionn, Sepia, Sepiola, Arcadia, 
Clavehna, Fraganum, Botryllus, Balanoglossus {* Sarnrenns,” 
Kæh.), Amphioxus, Lepadogaster, &c, at very modermte charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J 
SINEL, Cleveland Road, Jersey.—Lasts on application 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Macroscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


‘Lhe List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp 


F. H. BUTLER, A.RS.M., &., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received -—-A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metall cal Specimens, also 
numerous examples of Rare Minerals from the West of England. 

Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RongsrT Hunt, FRS 

Small Collections of Minerals, Rocks, or Fossils, each ip Crae, suitable 
for Presents or for Tuition, from 2s 6g 


UNIVERSITY OF LONDON. 
SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL COLLEGE. 


Special Classes are held in the subjects required for the Preliminary 
Scientific and the Intermediate AI.B. (London) Examinations 
Fee for the whole Course, to Students of the Hospital, 8 Guineas, to 


others, xo Guineas ; ea 
Special Class is also held for thegPrimary F R CS Eaamination 
These Classes recommence on MONDAY, January 9, and are not confined 


to Students of the Hospital 
MUNRO SCOTT, Warden. 


UNIVERSITY COLLEGE OF WALES, 
ABERYSTWITH. 


WANTED, a PROFESSOR of CHEMISTRY, to succeed the late 
Prof. Husripce Salary £250 a year. Anplicauons, with Testimonials, to 
be sent to the Hon. SECRETARIES at the Offices of the College, 27 Chancery 


6 London 
Dutes to commence immediately. 


SCOTTISH MARINE STATION 
FOR SCIENTIFIC RESEARCH. 


The LABORATORIES at GRANTON and MILLPORT are open for 
the use of NATURALISTS and others who may wish to make use of them 
for Investigations or for Collecting Purposes. : 

Apply to DAVID ROBERTSON or ALEXANDER TURBYNE, 
Miullport, Cumbrae, and 

WILLIAM BELL, Granton, near Edinbargh. 


























Dec, 22, 1887] 


NATURE 


lix 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE AD, SUSSEX. 


Ths object of the School is to afffrd a Sound Education, which will fit 
boys for either Professional or Com@heruial life. Must careful attention ts 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. There ıs a Junior Class, 

ecially adapted to prepare the younger boys for the work of the higher 
classes Each pupil will receive careful attention, especially ın those sub- 
jects wherein he is weak, No injurious cramming encouraged e course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many years’ experiente in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 








AGRICULTURAL COLLEGIATE 
SCHOOL, 
EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of age The Course of Studies 
or Instruction is designed to prepare hoys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 

“tnstraction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Dauy Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations g 2 

The College offers the following advantages "—A most superior edncation, 

Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers. A Boarding De ment carefully supervised and 
excellently appointed , its diet Ivberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils, Fees 
most moderate. References of high character to Parents of Pupils. 

Prospectus and all particulars on applicationto the PRINCIPAL. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoOL. 





LECTORS : BERYLS, Torpazes, RuTiLes on MATRIX, CELES- y 


CINE, OPALS, &c., &c, 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS, 

Very Fine POLISHED SECTIONS OF AMMONITES AND 
NAUTILIL 

New Series of Rocks. Microscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 

PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMU ELżL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 











SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d POST FREE 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts 
Afost Complete and Cheapest List of Apparatus. 


JOIN J. GRIFFIN ann SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the H nourable the Legislative 
Council of Jamaica on the 19h day of April, 1837 °-— 

“That a premium of {100 be offered for the production of the best Prac- 
tical Elementary Text-hook of Tropical Acilan as specially applicable 
to Jamaica, and embodying the first pruciples of Agriculture, which shall be 
submited to the Government on or efor May 1, 7888, particular regard 
being had to simplicity, brevity, and freedom, ss far as possible, from 
te-bnical terms 

“Examiners to be apy outed by the Govirnor to decide on the merits of 
the Books submitted, with p-wer to the Governor to withhold the premium 
should said Examinets report that no one work is of sufficient exce’icnce 

‘©The Book receiving the premium to bcome, «> far as Jamaica is con- 
cerned, the property ef this Government. who will isque it for compulsory use 
in all Schoois under Goverament Inspection, with such additions, omissions, 
or alterations a» may be deemed neressary, but the rights and property of 
the Author to be reserved to him aa respect of al. other Countnes than this 

stan 

In conformity with thi» Resolution the Government of Jamaica offers a 

wemum of One Hundnd Pounds for the best Elementary Text-book of 
ropical Acricuiture fyr use in Schools and applicable to Jamaica 

Asthe object of the Manual is to create in the mind of the young on early 
andinte'ligeat interest in the sul and its products, it must in plan and style 
be practical and popular rather than theoretical and technical. It will be 
expected to treat of 

. THe EIEXENT3 OF AGRICULTL including notices of the following 
matters. Sorts—Their composition or elements, their variety, the different 
purposes they serve. &c. Prant Lirg—lIts nature, how nourished and pro- 
pasated, how it varies actording to «o land cther conditions, how improved 

vy Selection of seeds, &e Crimatr—Its influence on plant hfe, its depend- 

ence on elevation, caposure, So MANURE- Natural and artificial, ag plant 
food, the purposes served by various mannes and o'her plant food Rora- 
TION CF Crops, DRAINAGE AND TeRIGA\TION—The reasons for them and 
the various ways in wh ch they are effected Tu LAGE OPERATIONS, includ- 
ing not.ces of implements of varvus kinds and their uses, with hints on 
pruning. grafting, &c 

Il, Ac xicuLTURAL Propvcts, prominence being given to the propagation 
and calttvation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 

urpises, such as “GROUND Provisions” and VecatTani rs—Fruirs— 
Jananas, Oranges, Pine Apples, &c —Spicra, Pimento, Nutmegs, Ginger, 
&e —Corrre, CHocorarF, TEA, Secar —Daves, Cinchona, stor í 
Susaparilla, &c —Tonacco—Dyes, Annatto, Turmeric, Logwood, &e — 
Finrits FORAGE 

While the Manual will be expected to treat of such matters as are named 
above, this outhne 1s neither intended to be complete nor obligatory but coy 
to aford a general indication of the kind of Text-book required Part 
should not exceed one-third of the whole ‘The Book is to be written in 
Enghsh; the language is to bs »~ fee fiom technicalities as is compatible 
with accuracy, and adaptation to the purposes of tuition will be regarded asa 
pnmary excellence, It is not expected that the book when pnnted will 
exceed rso pages of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
nght f r Jamuca of the successful manuscri: 

Manuscripts are to be forwarded to the Colonial ret Head-Quarter 
Honte, Kingston, Jamaica, on or before August 1, 1898. Each mandsenpt 
te have a motto and to be accompanied by a sealed envelope beanng on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned 


a. Price ‘One Shilling, Post Free 
A LETTER TO THE REGISTRAR-GENERAL 
ON THE 


SPREAD OF CANCER 
IN ENGLAND, AND ITS CAUSE. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oaford Sweet, W, 


Py. Aow Rendy, Crown Bvo, 624 pages, Cloth, gs 6g 
PRESENT RELIGION. By SARA S&S. 











HENNELL The THIRD and LAST VOLUME, imcluding the 
CONSTRUCTIVE SUMMARY and a fall GENERAL INDEX, 


London: TRUBNER & CO., Ludgate Hill 











GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Pos tion, in Mahogany Cabinet» roo Specimens, ase ; 
ooo ditto, sas. The best value obtainab’e 


Micro-Sections of Rocksin great variety. Cabinets, Glass-topped Boxes, 
and cther Geological Requ‘sites, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 
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PRISM POLARISCOPE FOR PROJECTION, Cives boter zenults than any other form 


of Lantern Polariscope. 
For Particulars of POLARISCOPES 








Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
| TRIC LANTERNS, SLIDES, &c.,see 
| Catalogue, 4 Stamps. 


Scientific Ap, rains of every Deseris- 


tron for Colleges, Institutions, Oc 
Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 
Manufacturing Opticians to the Queen 
and the Government, Agents b 


AA Ap 
ji ie pointment to the Smence and Art Dant. 
7 3 FLEET STREET, LONDON 





ii 





BOOKS ON THE MICROSCOPE. 


In Crown 8vo, Cloth, with 38 Illustrations, on Hot- Paper, Price 
as, 6d , in Half-morocco, Roxburgh style, 4s 6d. 
THE STUDENT'S HAND-BOOK to the 
MICROSCOPE. A Practical Guide to its Selection and Management 
By A QUEKETT CLUB-MAN, Author of “My Microscope and 
some Objects from my Cabinet ” 
“Tt will be an acquisition to many.” —Nature 
BY THE SAME AUTHOR 
In Fcap. 8vo, with Head and Tail Pieces, and bound in Extra Cloth, Guilt 
Top Edges, with 5 Illustrations, Price 1s. 6d. 
MY MICROSCOPE and some OBJECTS 


from MY CABINET A Sumple Introduction to the Study of ‘ The 
Infinitely Little ” 

“Jr is easy to see that he knows as much about a microscope as anyone 

can tell him, . A pleasant sort of lecture by the owner of the instrument ” 
—Enaglish Mechanic. 


Just Ready. In Fcap. 8vo, Cloth, Price as. 6d. 


A MANUAL of ELEMENTARY MICRO- 


SCOPICAL MANIPULATION, for the use of Amateurs. By T. 
CHARTERS WHITE, M.R C$, L.D S, F.R.M.S. (late President 
sf the Quekett Microscopical Club). 


“Will do helpful service. ”--Natnralists Monthly. 
London: ROPER & DROWLEY, x9 Ludgate Hil, B.C.. 











Mathematica] Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Mlustrated Price List Post Free. 


W F.S. obtained the only Medal in the Great Exhibition of 1862 fo 
Excellence of Construction of Mathematical Instraments, and the only 
Goro Muna in tho International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address +-GREAT TURNSTILE, HOLBORN, LONDON, W.C 


With Preface by Sir John Lubbock. 
With 140 Illustrations from Nature, Price 6s. 


TENANTS OF AN OLD FARM. 


Leaves from the Note-Book of a Naturalist. 
By HENRY C. McCOOK, D.D. 


Sir JOHN LUBBOCK says :-~*‘ Dr. McCook deals with friends 
of mine—with insects, and particularly ants, to which I have 
paid special attention. I have much pleasure im bearing testi- 
mony to the fidelity and skill which Dr. McCook has devoted 
to the study of these interesting atoms ; and thoge who read his 
work may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row. 





238 pp., Cloth, ustrated, as 
ELEMENTARY TEXT-BOOK of PHYSIO- 
GRAPHY. By W. MAWER, FG.S. 


London: JOHN MARSHALL & CO, 4a Paternoster Row 
Hull, ELSOM & CO., Market Place. 





e 
WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 ESSEX STREET, STRAND. ' 
Their last published Catalogues are 


Astronomy, goo Titles, 24. ; Conchology, 900 Title% 2d. ; 
Botany, 2000 Titles (6d.); Entomology, 800 Titles (2d.) ; 
Geology, 1200 Titles (4d.). POSTAGE FREE. 





Just Published, Cloth, 3s. 


MANAGEMENT of ACCUMULATORS 


and PRIVATE ELECTRIC LIGHT INSTALLATIONS. A Prac- 
beal Hand-book by Sir DAVID SALOMONS, Bart, M A, Third 
Edition, Revised and Enlarged. With 29 Lilustrations 


SEWAGE TREATMENT, PURIFICA- 


TION, and UTILIZATION. A Practical Manual by J. W. SLATER, 
F.E.S., late Editor of Journal of Science. Cloth, 6s, 


(The Specialists Series. 
London: WHITTAKER & CO, Paternoster Square. 
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SUBSCRIPTIONS TO “NATURE.” |BACTERIOLOGICAL AND HISTOLOGICAL 
z APPARATUS, 
aoa bee Sel Ea ere 6 
ER 7 6 STAINS, REAGENTS, AND MATERIALS, 
To the United States, the Continent, &c. :— Cheese eee ceases 
F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorhtz, 


34 MAIDEN LANE, COVENT GARDEN, 








Half-yearly..... 


Yearly 2. ww ee me rr^ ra oe o 2b 
Quarterly vas. | 


Half-yearly . e.. 6 1 we ee ee IS 


d 
Yearly oce 6a a a 0 se) 4, aaea Se 30 G 
y 3 oe 
Quarterly... arena tt te e A 8 o 


To India, China, and Japan :— 















s d 
Nearly. a ai a ne ee te woa a Se AY 6. LONDON, W.C. 
Half-yearly .... 4.400. so ee 6 1G 6 Complete Illustrated Catalogue of Chemical Apparatus, post 
Quarterly. . 2... eee Ra Ba EG free, ts. 6d, 
TS. 
CHARGES FOR ADVERTISEMENTS. | RICHARD ANDERSON & CO., 
Three Linesin Column as. 6d. “gd, per Line after. Successors to SANDERSON & CO. (Established 1852). 
Bs. d. Patroniced by H M. the QUEEN, Contractors te HM., Government. 
One-Eighth Page, or Quarter Column. . . .0 18 6 Manufacturers and Erectors of every description of 
Quarter Page, or Halfa Column. .....1 I5 0 
Half a Page, ora Colnmn.........3 50 
Whole Page. 2 6 wee ee ts ..6 60 
Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C., tie 
ELECTRIC BELLS, 


Diary of Societies, 


LONDON. 


THURSDAY, DECEMAER 22. 

RovaL oy at pe on the Heating Effects of Electric Currents, 
No. 11: W. H Preece, E R S.—A Contribution to the Study of the 
Coes Anatomy of Flowers: Rev. G Henslow —The Early Stages 
in the Development of Antedon rosacea: J. Bury.—Heat Dilatation of 
Metals from Low Temperatures: T Andrews. 

TUESDAY, DECEMBER a7. 
Rovat INSTITUTION, at 3 ~The Sum. Sir Robert Stawell Ball, F R.S. 


THURSDAY, DRCEMBER a. 
ROYAL Instirution, at 3-~The Moon: Sir Robert Stawell Ball, F RS 


SATURDAY, DECEMBER 31. 


Borar esto at 3-—The Small Planets: Sır Robert Stawell Ball, 


SPEAKING-TUBES, do, do, 
CHURCH-SPIRES S AND CHIMNEY-SHAFTS 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Luts Posi Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.G. 


Telegrams" TONNERRE LONDON.” 








= 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON’S| acto Prosprare. 
CORN FLOUR picts of the phosphates, recommen y 


Dyspepsia, Mental and Physical Exhaustion, 
Is a Household Requisite of Constant Utility | Nervousness, Weakened Energy, Indigestion, 


For the Nursery, the Family Table, and the As a Drink in Fevers, Ete. 


Sick Room. It makes a Delicious Drink. Invigorating end Strengthening. 
For sale by all chemists. 


DISARTICULATED MOUNTED | Pamphlet sent post paid on application to 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, ; ; 
PYTHON, TURTLE, HATTERIA, FOWL, &e, &e. Rumford Chemical Works, Providence, R. I„ U.S.A. 


Dussections in spirit showing the anatomy of Rabbit, muscles, circulatory | DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
and urinogenital organs, brain, &c , clearly dissected and displayed in PRESERVES IS 


16 jars. All muscles, nerves, and urinary organs, glands, &c., being 











numbered, accompanied by keys, MORELLA MARMALADE, 
=> Y. Th 
MOORE BROTHERS, pee extracted, double: weight of fai Teas soe ws te Bole by 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. EE 


Makers—THOMAS GRANT & SONS, Maidstone, and 46 Gresham 
Awarded Seven Medals and Three Diplomas, Sreet, EC 
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PERKEN, SoN, 


(LEJEUNE AND PERKEN), 
MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SL 
ror HATTON GARDEN, LONDON, E.C, 


ES, AND ACCESSORIES. 











°” HARVEY & PEAK ° 











HARVEY & PEAE.,, 


(By Appointment to the Royal Institution of Great Britain,) 
SUCCESSORS TO E 


W. LADD & CO, 
BEAK STREET, REGENT STREET, W. 
Catalogue per post 8d. 


LEWIS WRIGHT'S 


PROJECTION POLARISCOPE, 








MAKERS ® , 


= Showing axes of Crystals, &c., on a well illuminated 


and flat field. 








MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL-—-CORFORTING. 


COCOA 


MADE WITH BOILING MILK. 








Is a Certain Cure for "all Disorders of the LIVER, STOMACL 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNEBS 
AND DEBILITY, and is unequalled in Female Complaints. 








DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster. 





NORTH BRITISH AGRICULTURIST, 


the chief Agneultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, "and others interested in the 
management of land throughout the United Kingdom 

The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mauls, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattention of Land Agents is directed to the AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale, 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. | 

Price 3¢. By post 344. Annual Subscription, payable in advance, 14s 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street 
London, E ia Money Orders payable to C. and ANDERSON. 








MESSRS. MACMILLAN AND 090?5 NEW BOOKS. 





NEW BOOK, VOL. III. PART IV. PRICE 21s. 


A TREATISE ON CHEMISTRY. 


By Sir Henry E. Roscog, 


NOW READY. 


F.R.S., 


sad 


C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester, 


With Illustrations. Svo. 


Volumes I. and II.—INORGANIC CHEMISTRY. Vol, I.—The Non-Metallic Elements. 


C. H. Jeens. 21s. Vol. II. Part I Metals. 185. 
ORGANIC CHEMISTRY. 21s, each. Part ITI. 18s. 


Vol, II. Pat TI.—-Metals. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book Ior Beginners. 
REMSEN, Professor of Chemistry in the Johns Hopkins Univeisity, Fcap. 8vo. 
A COURSE OF QUANTITATIVE ANALYSIS. 


With a Portrait of DALTON, Engraved by 
Vol. III. Parts L, II., and IV:— 


By Ira 
FOR STUDENTS. By W. 


NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Apphed Chemistry, Sci@ice and Art Department, Royal 
College of Science, Dubha ; Ex-Vice-Piesident and Examiner in Analytical Chemistry to the Institute of Chemistry of 
yi 


Great Britain and Ireland, Examiner in Chemistry to the College of Preceptois. 


Globe 5s. 


A TREATISE ON ALGEBRA. By CHARLES Smits, M. A. Fellow and Tutor of 


Sidney Sussex College, Cambridge, Aton of tree Algebra,” ‘‘ Conic Sections,” “An Elementary Treatise on 


Solid Geometry,” &c, Crown 8yo. 7s. 6d. 


[/mmedsately. 


MACMILLAN & CO., LONDON. 


Profusely Illustrated, Price 6d , by Post 8a. 
THE ENGLISH ILLUSTRATED 
MAGAZINE 


ARY contains- 
(Frontupiece.) From a Drawing by 


a eniT GIRL IN BLACK.” Part II By Mrs MOLESWORTIL 
2 ee Py KATHERINE S, Macquom. With Illustrations by 


4—SAN MARTING DI CAS TROPI: By Linpa Vilar. With 


 MEDIATIÓN OF RALPH] 
5.—The ie MEDIATION O. OF PH HARDELOT. Chaps. XI.—XIII 
ro INTO 
6—CORCHING: DAYS and COACHING WAYS." The Exeter Road ” 
Part Il. By W. Ourram Tristram. With Illustrations by Herbert 
Railton and Hugh Thomson 
7—ET CHTERA. By H D, Trami 7 


MACMILLAN & CO, LONDON 


For TONN 
nA Ra aor VISITOR. 
homson 





SIR STAFFORD NORTHCOTE. By LORD COLERIDGE, Ses 


MACMILLAN’S MAGAZINE, 
No. 339, for JANUARY. Price xs 
Tue NUMBER CONTAINS 


r1—SIR STAFFORD NORTHCOTE By Lord Conrrincr 

2—PICTURES AT SEA By W Crarr Russe 

3 —FORESTRY. By Grorce CADELL 

4—SOMETHING LIKE A BAG ByS M. Burrows 

5 —DR JOHNSON’S STYLE. By Dr, Birmascx Hitt 

6—MY UNCLE’S CLOCK 

7 —SOME DISTANT PROSPECTS OF ETON COLLEGE. 

8 —SACHARISSA’S LETTERS By Miss CARTWRIGHT 

9 —CHRIS. By W E. Norris Chaps. 1V.—VI, 
MACMILLAN & CO., LONDON. 


~~ 
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MESSRS. MACMILLAN & 00.8 SCIENTIFIC WORKS. 


Bioubay. 


A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL 
FOSTER, MD, Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo azz 

ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M.D, Sec, RS., 
&e ies N. LANGLEY, M A, F RS, ee of Trinity College, 

Cambridge. Fifth Edition. Crown Byo. 78. bd. 

PRIMER” OF BAVSOLOGY ” By Micuazn 

FOSTER, M D., See. R.S., &c. With numerous enim 18mo. 
(Science Primers. 

PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F R.S. New Editon, With 
numerous Illustrations. Fcap 8vo. 4s. 6a. (Questions on, 1s 6d) 

New Work for the Summer Session, on 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY With Illustrations, Crown 8vo. 7s. 67 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES, pted from the German of ROBERT 
WIEDERSHEIM, eer of omy, and Director of the Institute 
of Human and Co: rative Anatomy in the University of Frieburg-in- 
Baden. By W. NE VION PARKER, Professor of Biology in the 
mvenity College of South Wales and Monmouthshire With Addi- 
tions by the Anthor and Translator, With Two Hundred and Seventy 

Woodcuts. Medium 8vo. ras. 6d. n 

TREATISE ON COMPARATIVE EMBRYO- 

LOGY. By F. M. BALFOUR, M A., F R S., Fellow and Lecturer of 

Trinity College, Cambridge. With Illustrations. Second Edition, 

reprinted without iteration from the First Edinon. In a vols. 8yo. 

Vol. L 18s, Vol IT 

ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL 
FOSTER, M.A, F.R.S., and the late F. M. BALFOUR, F.R.S 
Second Edition, revised and enlarged. Edited by ADAM Sepewick, 
M.A, and WALTER Hears. With Illustrations, Crown 8vo. ros Gd 


ELEMENTS OF COMPARATIVE ANATOMY. 
Profes or CARL GEGENBAUR. A Translation by F JEFFREY 
BELL BA _ Revised with Preface by Professor E RAY LAN- 
KESTER. F RS With numerous Illustrations Bvo. ers. 
ANATOMY, LESSONS IN ELEMENTARY. By 
Sr GEORGE N MIVART, F.R.S. With numerous Illustrations. 
cap 8yo 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY: ee an Account 
of the Chemical Changes occurdng 1 . GAMGEE, 
M.D., FRS., Professor of Physio. ae the Vitara IREAS the 
Owens College, Manchester 2 vols. 8yo T ipaam oe 

A COURSE OF PRACTICAL INSTRUCTION 


an ELN MENTARY BIOLOGY By T. H. HUXLEY, FRS., 
MARTIN, B.A., M B, DSc, Fellow of Christ's 
Coleg, weve New Edition, revised and extended by G B 
S, Assistant Professor of Zoology, Normal School «fScaence and 
Royal ae of Mines; and D. H. SCOTT, ALD, Ph D, Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines, With a Preface by T. H. HUXLEY, F.RS Crown 8vo. 
[Jwemnedtately. 


AN INTRODUCTION TO THE OSTEOLOGY . 


DE THE MAMMALIA By WILLIAM HENRY FLOWER, 

LD, F R.S., Director of the Nagural History Departments of the 
Baik Museum, late Hunterian Professor of Cum nve Annt: m 
and Physiology m the Ro College of Surgeons of England. Wit 
numerous Illustrations. Tiar Edition, Revised with tho assistance 
of Hans Gapow, Ph D , M.A, Lecturer on the Advanced Morpholo; 
of Vertebrates and Strickland Curator in Univ, of Camb Cr 8Y» ros 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G B, HOWES, Assistant Professor of Zool 
Normal School of Science and Royal pence! £ Hines: With a Preface 
by TRowas Henry HUXLEY, 

A COURSE OF INSTRUCTION 1 IN “ZOOTOMY 
(VERTEBRATA) By T. JEFFREY PARKER, B Se. London, 
Professor of Biology Í in the Pana of Otago, New Zealand. With 


Illustrations 
THE FERTILISATION C OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D'ARCY 
W. THOMPSON, B.A, Professor of Biology in University College, 
Dundee With a Preface by CHARLES DARWIN, F RS With 
numerous Illustrations, Aedium 8vo 219 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To wh'ch are 
added the Pnnciples of Taxonomy and Ph torta phy, and a Gloasa 
of Botanical Terms, By Professor ASA G . 8vo. 10r 





BIOLOGY-—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, D.Sc, F.LS Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A., D.Sc., F.R S, Follow and Lecturer, Christ’s College, Cam- 
bridge. With a Preface b yW. T. TuisgLros Dyrg, M.A!, C.M.G., 
F.R.S., F.L.S., Director ofthe Royal Gardens, Kew Crown BYO. 

Patt -PHANEROGARLE. PLE IDOPHYTA. 6s, 
Part IL—BRYOPHYTA—THALLOPHYTA. 4s 6g. 


LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R S. New Editon. With numerous Illustre- 
tions, Feap.8vo. 4s. 6d. 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
K.CSI,CB, MD, FRS,D.CL With numerous Illustrations. 
New Editon. 18mo. 1s, [Sezence Primers 


THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.CS.I, CB, M.D., F.R.S., 
DCL. Third Edition, revised. Globe 8v0. ros 6d. 


FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R S., &c, Professor of Botany in University 
College, Landon, &c, With Ilustrations, Extra fcap. Bvo. 6s, 6d, 


A DICTIONARY OF ECONOMIC PLANTS. 
Head History, Products, and Uses. By JOHN SMITH, A.L.S., &c 
VO. 4s. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Claasificatien of Plants, and thar Uses for Food, 
Clothing, Medicine, and Manufacturing Furposes. By JOHN SMITH, 
ALS, &. With Illustrations New Issue. Crown bvo. ras. 6d. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F, DE VISMES KANE, MAL, M.R.T A, Member of 
the Entomological Society o! of London, &e. With Copper Plate Illustra 
tions. Crown 8yo tor. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies, Crown Bo 1s, 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C Ls, F.R.S. With 
numerous lllustrations. Crown 8yo., 7s. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA, ByT. LAUDER BRUN. 
TON, M.D D Se, F.R.C.P, F R.S., Assistant Physician and 
Lecturer on Materia X Medica at St Bartholomew’s Hospital; Examiner 
in Matera Medica in the University of London, in the Victoria Um- 
verity, andın the Royal College of hysicians, London ; late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 

ria, by FRANCIS H WILLIAMS, M.D., Boston, Mass. Third 
fe ition. Adapted to the New British Pharmacopona, 188s. Medinm 


8vo ars 


TABLES OF MATERIA MEDICA: a Companion 
tothe Matena Medica Museum. By the same Author. With Illustra- 
tions New Edition Enlarged. 8vo, ros. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
pela PATHOGENESIS. By Prof. ERNST ZIEGLER of Tabin- 
eu, Translated and Ed.ted for Enghsh i Students b DONALD MAC- 
AVISTER, MA, MD, B.Sc, w and Medical 
Lecturer of St John's Col'ego. CRIEI "hymn to Addenbrooke's 
Hospital, and Teacher of oes in the University, With numerous 
Illustrations Medium 
ea PE ERAL PATH, LOGICAL ANATOMY Second Edition, 


Part. he SPECIAL PATHOLOGICAL ANATOMY, Sections 1.— 
VIII. Second Editon. ras. 67 Sections IX—XII. 123, 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisma. By E. KLEIN, 
M.D, F RS. Lecturer on General Anatomy and Physlology ın the 
Medical -chool of St. Bartholomew's Hospital London. With 12x 
Tiustrations Third Edition Revised. Crown 8yo. os. 


MACMILLAN & CO., LONDON, 


wot 
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MR. MURRAY’ s LIST. 


Life of CHARLES DARWIN and New 
Editions of his Works. 


FIFTH THOUSAND, with Portinits, 3 Vols., 8yo. 36s. 
THE LIFE AND LETTERS OF CHARLES DARWIN, F.R.S. With an 
Autobiographical Chapter. Edited by his Son, FRANICIS DARWIN, F.R.S. 
` NEW LIBRARY EDITIONS. 
THE ORIGIN OF SPECIES BY MEANS OF NATURAL SELECTION; 


or the Preservation of Favoured Races in the Stiuggle for Life. Large Type Edition. 760 pp. 2 Vols. 12s, 








THE DESCENT OF MAN, AND SELECTION IN RELATION TO SEX. 


Large Type Edition. goo pp. 2 Vols. 15s. 


we CHEAPER AND UNIFORM EDITIONS. 
A NATURALIST’S VOYAGE round| MOVEMENTS AND HABITS OF 
the WORLD. 7s. 6¢. CLIMBING PLANTS. 64. 
CIE EFFECTS OF CROSS- AND SELF- 
THE E T A e a eles K FERTILIZATION in the VEGETABLE KINGDOM. 


THE VARIOUS CONTRIVANCES INSECTIVOROUS PLANTS. 


by which ORCHIDS are FERTILIZED by INSECTS. [Zn the press. 


75: 0, DIFFERENT FORMS of FLOWERS 
VARIATION OF ANIMALS AND on PLANTS of the same SPECIES. 7s. 6d. 


PLANTS under DOMESTICATION. 2 vols. 15s. POW EE of MOVEMENT in PLANTS. 


Qs. 


THE DESCENT OF MAN AND [fn the press. 
SELECTION in RELATION to SEX. 9s. 6d. FORMATION OF VEGETABLE 
At X i MOULD through the ACTION of WORMS. 6s. 
en a MONS LIPE OP, ERASMUS DARWIN: 
[Za the press. New Edition, Portrait. 7s. 6d. 


The New Year’s Number of MURRAY’S MAGAZINE commences a New Volume, and will 
contain a New Novel dy the Author of Colonel Enderby’s Wife; an Article by Corney 
Grain; the First of a Series of Popular Articles descriptive of the Great Railway Companies 
of the United Kingdom; an Account of Oysters dy Prof. Lloyd Morgan ; A Voyage in the 
Northern Light, dy Staff-Commander Haslewood, R.N., &e, &c. 


NOW IS THE TIME TO SUBSCRIBE. 


Eleventh Edition, Revised, Post 8vo. Price 145. Just out, at all Libraries. 
KIRKES' HAND-BOOK OF PHYSIO- ` MAJOR LAWRENCE, F.L.S A 
LOGY. Thoroughly Revised and Edited by W. PTR 
MORRANT BAKER, F.R.C.S., Surgeon to St. Bartholo | Novel. Dy he aon. crear ts LAWLESS, Aithor ot 
mew’s Hospital; and VINCENT DORMER HARRIS, « mEriahy o g Wels CRown AYO. 31s 
M. D, Lond., Demonstrator of Physiology at St. Bartholo- 
mew’s Hospital. With 500 Illustrations, With 600 Illustrations, Post 8vo. 9s. 


THE FIRST BOOK OF NATURAL | | THE STUDENT'S ELEMENTS OF 


PILILOSOPHY : an Introduction to the Study of Statics, | GEOLOGY. By SIR CHARLES LYELL, F.R.S., 

Dynamics, Hydrostatics, Light, Heat, and Sound, with | Author of ‘Principles of Geology,” &c. A new and 
numerous Examples. By SAMUEL NEWTH, MA., . entirely Revised Edition, By P. MARTIN DUNCAN, 
D.D. Small 8vo. 3s. 6d. F.R.S., Professor of Geology, King's College, London. 


JOHN MURRAY, ALBEMARLE STREET. 


Prnted by RicHarp Cray AND Sons, at 7 and 8 Bread Street Hdl, Queen Victoria Street, in the City of London, and Published by 
MACKILLAN AND CO., at the Office, 29 and 30 Bedford Street, Covent Garden —THURSDAY, December 22, 187. 





























A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDswoRTH. 
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N BW MIC ROSCOE F, OU R | EYES. 


PP “THE STAR.” | BROWNING'S IMPROVED METHOD OF SUITING THE 
PRICES, a aie SIGHT WITH SPECTACLES 











Stand, with 1-in. Object- Either Personally or by Correspondence, 
glass and I Eyepiece ... 2 3 0 en eee 
Stand, with r-in. and }-in, BROWNING’S AXIS-CUT PEBBLES are the most perfect 
Object-glasses ... ... 2. 3 3 0] lenses made, being cut from pure crystals of Brazilian pebble at 
Stand, with 1 Eye-piece, }-in, right angles to the axis, and every lens tested separately by the 
and $in. Object-glasses, polariscope. Spectacles of superior quality from 4s. 6d. per 
Fine Adjustment, Iris Dia- pair; with pebble lenses in best steel frames, from ros. 6d. per 


Begen Double Mirror, in 4 4 | pairs andin gold frames from £1 3s, 6d. ` Full particulars of 


vn is Browning’s Method of Suiting the Sight by Correspondence, 


PE ull Descriptive Pamphlet sent on d Testimonials, post free. 
= Sirk Application to i E EN ae E 






É 








R. &J. BECK, 88 Cornhill London, E.C. JOHN BROWNING, — 
International Inventions Exhibition, 1885, 63 STRAND, LONDON, W.C. 













co - 

ie Oxruvonoct on duvet trees | NEGRETTI & ZAMBRA'S NEW YEAR'S GIFTS. 
Wight and Newton's Patent ) we ott “as E ~ caso 

SILVER MEDAL, 


INVENTIONS EXHIBITION, 1885. 


NO 








SAAVAN 


USEFUL AND 
ORNAMENTAL. 
GNV VANIOD A 


' — 


OPERA, RACE, & FIELD GLASSES, 





e = TOS ae OF EVERY DESCRIPTION 
—— A EA E ee, 0 gl LE ` « 
With Lime-lght this Instrument showsa Flea 15 feet long as sharply asa |- Barometers, Microscopes, Telescopes, 
MagicLantern Shde, Proboscis of Blow-fly x4 feet long ; Cornea of Fly’s | - ‘+7 Magic Lanterns, &c., &. 


Eye magnified 2,500 diams. ‘Is also the most perfect projecting Micro-, ice Lists parts 
Polariscope made. Particulars and Report of Royal- Microscopical Society Plustrated Price posted tee toal SES ontd: 


eee NEWTON & co, | oman NEGRETTI & ZAMBRA,  - 


OPTICIANS To THE QUERN AND THE GOVERNMENT” OPTICIANS AND SCIENTIFIC InsrruMENT MAKERS TO THE QUEEN, 


M AKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICAL APPARATUS, 2 HOLBORN VIADUCT, E.C 
FOR COLLEGES, INSTITUTIONS, &c. SPECIAL OPTICAL APPARATUS FOR] | - Branches as E Ja REGENT SIREET: 
POLARISCOPY, Srecrroscory, &C , FOR SCREEN PROJECTION, ` i N. and Z’ kg iar mn e Fara Pri ba 
Pull Unstrated Catalogues 6 Stamps - s Large Illustrated Catalogue, 1200 Engravings _ Price ss. 


3 FLEET BTREET, LONDON. - -Telephone No. 6583. - Telegraphic Address: ' Negretti, London.” 
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UNIVERSITY OF LONDON. 
SPECIAL CLASSES. 
LONDON HOSPITAL MEDICAL COLLEGE, 


Special Classes are held in the subjects required for the Preliminary 
Scientific and the Intermediate M. B. rondon inations. 

Fee for the whole Course, to Students of the Hospital, 8 Guineas, to 
others, 10 Guineas 

A Special Class is also held for the Primary F R C.S Examination 

These Classes recommence on MONDAY, January g, and are not confined 


to Students of the Hospital 
MUNRO SCOTT, Warden. 


EVENING LECTURES TO WORKING MEN, 
NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


The Second Course, consating of Six Lectures on “THE USE OF A 
COLLECTION OF MINERALS,” by F, RUTLEY, Esq. F G.S., will 
be delivered at_ the Mureum of Practical Geology in Jermyn Street, S W, 
commenang at Fight o’cl ck on MONDAY EVENING, Tanus 9, 1888. 

Tickets may be obtained by Working Men only, on application at the 
Museum on Monday Even ng. January 2, 1888, from Six to Ten o'clock 

Fee for the Course, Hach applicant is requested to brmg his Name, 
Address, and Occupation wri'ten on a piece of paper, for which the Ticket 
will be exchanged. 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


TECHNICAL CHEMISTRY. 


A Course of Lectures on the CHEMISTRY OF OILS (Mineral and 
Vegetatlo) AND FATS, by Dr. A. K. MILLER, Assistant ın Research 
ne eee ill commence on MONDAY, January a3,at4p.m. Fee for 
the rae, Gt. 

For further particulars apply at the Central Institution, Exhibition Road, 


sw. 
PHILIP MAGNUS, Organizing Director 








CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS, 


A Course of PREPARATORY Instruction for Students, who may wish to 
pass the Entrance or Matriculatien Examination of the Institution in 
September next, will be held at the Institution during the Spring and 
Summer Terms, to commence JANUARY 17, 1882, under the direction of 
the Professors, 

Engineering 
emstry on ae one 
Mechanics and Mathematics... 
Physics... oe e è 
For further particulars apply at the 


Road, London, S.W. 
PHILIP MAGNUS, Organizing Director. 


UNIVERSITY COLLEGE, LONDON. 
GEOLOGY. 
PROF, BONNEY’S LECTURES. 
(x) Geology, Petrological, Physical, and Stratigraphical 


hbout Sixty ures, beginning January x7. 
(2) Economic Geology. Course of about Twenty Lectures, beginning 


Prof. Unwin, F.R.S , M I.C E. 
Prof ArvsTRONG, F RS, Ph D. 
Prof. Henrici, F RS, PRD. 
Prof. Avzton, F R S. 


CENTRAL INSTITUTION, Exhibition 





Course of 


to 


anuary T3: . : 
For times and fur arrangements for Special Instruction. apply 
J M. ite Secretary 


ORSBURGH, M. 


ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 
ALBERT EMBANKMENT, LONDON, SE, 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of tas Guineas and 


460 respectivel open to all First-Year Stadents, will be offered for Compe- 
tition in SEPTH ER 1888 
ial Classes are held throughout the Year for the PRELIMINARY 


Special 
SCIENTIFIC and INTERMEDIATE M B Examinations of the Uni- 
versity of London, and may be joined at any time. 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering ın their Second or subsequent 
Years; also for Dental Students, and for Qualified Practitioners 

ectuses and all particulars may be obtained from the Medical Secre- 


. GEORGE RENDLE. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean, 


tary, 
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THOMAS BOLTON, 83 Cay 
(Wow carried on by his Son and Brother, 


Who last week sent to his Subscribers Stichctrocha remex, with sketch 
and description. Healso sent out Mehcerta ringens, M janus, Limpias cerato- 
phylli, Stephanoceros, Volvox globator; aho Amæba, Hydra, Vorticella, 
Says and other Specimens for (Huxley and Martin’s) Biological Labora- 
tory wor 

_ Weekly announcements will be made in this place of Organisms T. B, 
ig supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of x 13 
or Twelve Tubes fer 108. 6d. 


Portfolo of Drawings, Eleven Parts, xs each. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
EN STREET, BIRMINGHAM 





GEOLOGY AND CHEMISTRY.—Wanted, 
for Australa, a young, energetic, scientific man, thoroughly well up m 
Geology and Chemistry, hone prmary duty would be to search for 
and discover materials for the manufacture of Portland Cement, and 
whose chemical knowledge would enable him to test such materials as 
well as the cement made therefrom One having in addition general 
chemical knowledge mm other departments would have the preference. 
To a satisfactory applicant the appointment would doubtless prove a 
first-class one, and lead most probably to a good anent position 
Apply, with copies of testimonials, and particulars of age, acquirements, 
and present occupation, also salary expected, to X , care of J TERRY AND 
Co , 7 Great Winchester Street, London, E C. 





PRACTICAL BIOLOGY, CHEMISTRY, 
PHYSICS, MATHEMATICS, &c —Evening Classes at King’s Cross 
by the Tutors of the University Correspondence Classes, T. W SHORE, 
M D., BSc, H F. MORLEY, DSc, MA, J. M. LIGHTWOOD, 
NA, &c. Preparation for all E<ammations, evpecially those of the 
London University Also Preparauen by Correspondence. Very 
successful. More Catcdidates passed the BA. x387 than from any 
other Institution, Secretary, Mr. E. S. Wevystoctra, M.A., 38 Christ- 
church Read, Brondesbury, London, N.W. 





EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


Tho object of the School is to afford a Sound Education, which will fit 
boys for either Professional or Commercial life. Most careful attention 1s 
paid to the requirements of boys intended for commercial pursuits. Boys 
are received from seven to fourteen years ofage. ere is a Janior Class, 
specially adapted to prepare the younger boya for the work of the higher 
ses Each pupil will receive careful attention, especially in those sub- 
jects wherein he is weak. No injuriouscramming encouraged The course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many years’ experience in good 
schools, and has proved himself a most successiu] Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL 








URAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years of rge. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positrons of Land- 
owners, Land Agents, Farmers, intending Colonists, &c. It provides full 
Instruction in the practice and science of Agriculture and Estate Manage- 


AGRICULT 


ment, Management of Live Stock, Dairy Farming, Agricultural Chemistry, 

&c. Pupils are ed for all the Examinations, ‘ , 
The College offers the following advantages :—A most superior education, 

A Staff of Masters selected for thelr d their 





ualifications as Scholars 
tried ability as Teachers. A Boardin; De tment carefully supervised and 
oxcallentiy appointed ; its diet hberal, and all arrangements calculated to 
develop tath nanly habits, and to produce feelings ot self- ect. 
The strictest attention to the moral and religious training of ls, Fees 
most moderate. References of high character to Parents of Pupi 
Prospectus and all particulars on applicationto the PRIKCIPAL. 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
ee Sketches, &c , &c. i 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 
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THE EXAMINATION SYNDICATE, 


Consisting of Graduates in First-class Honours in Classics and Mathematics, 
and of experienced Teachers of dern Languages, supplies tutors and 
schools of all grades (including of ladies), on shortest notice, with 
Original Examination Papers (U. n or in Prescribed Subjects) of various 
.d es of difficulty, suited to all ages and classes of pupila. 
ll inquines and instructions should be addressed to the SECRETARY, 


EXAMINATION SYNDICATE, 
| r GRENVILLE STREET, MOUNTJOY SQUARE, DUBLIN. 


UNIVERSITY CORRESPONDENCE 
CLASSES. 

A large Association of Tutors with high Univrsity Qualifications re 
Students, ether by Correspondence or by Evening Cl at King’s TOSS 
(now beginning), in Arts and Scienco subjects, especially for the Hxamma- 
tions of the London University and the bridge Higher Local. Secre- 

burch Road, Brondesbury, 


try, Mr. E. S. Wevaourn, M.A, 38 Christe 
N.W. 

MINERALOGY AND GEOLOGY, 

CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoOL- 
LECTORS: BERYLS, TopazEs, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c. 5 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS, 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES oF Rocks, Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus, 

PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ow APPLICATION. 
SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


JAMES R. GREGORY, 


AMfrneralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

ed for the Selection of Single Sporimens; &c., with Prices, Also 
ists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Ro 

And may be lead post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
° Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 


and Geological Position, in Mahogany Cabinets xoo Specimens, ase ; 
200 ditto, sor, The best value obtamable. pia: 


Micro-Sections of Rocks in great vanety. Cabinets, Glass-topped B 
and other Geological Requisites. Ri $ ER a 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 











New 




















F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received :—A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallargical Specimens, also 
numerous examples of Rare Minerals from the West of England. 

Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late Ronzrt Hunt, F R.S. 

Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from as 6g 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

Dissections in spirit showing the anatomy of Rabbit, mugcles, circulatory 
and urmogenital organs, brain, &c , clearly dissected and displayed in 
x6 jars All muscles, nerves, and urinary organs, glands, &c., bein 
numbered, accompanied by keys, 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas, 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC),. 


DIFFERING FROM ANYTHING ELSE EVER PRO 
Writing becomes a pleasure when this Inkis used. Ithas been adopte 
the puincipal Banks, Public vee pea Railway Companies throughout 

re . 
It writes almost instantly full Black. 
Does not corrode Steel Pons. Blotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot } moment of writing. 
Can be obtained in London, through Messrs Barciay & Sons, Farrirg- 
don Street; W. EpwarDs, Old Chango; F. Newssry & Sons, Newgate 
~ + en Streety and to be had of all Stanhoners 


BEWLEY & DRAPER (Limited), Dublin. 





Flows easily fromthe Pen. 








DELICIOUS PRESERVE THE MOST ATTRACTIVE OF ALL 
PRESERVES IS 


MORELLA MARMALADE, 


made from the celebrated KENT MORELLA CHERRY. The stones 
being extracted, double weight, of Sits given Sold in rlb. Pots by 
rocers, &¢ 


Makers—-THOMAS GRANT & SONS, Maidstone, and 46 Greaham 
Street, E.C 












pa t 
Sae J O à 
2 2 >= a 
O E : 2. °C 
& 0 Pure Concentrated S E 
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DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 








NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
downers, Farmers, Resident ents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Insh Markets of the week, 


The special attention of Land Agents is directed to the AGRICULTURIST 
re sae of the best existing papers for Advertising Farms to be Let and Estates 
for Sale, 
Advortisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 3łd. Annual Subscription, payable in advance, 145 


Offices—377 High Street, Edinburgh, and 45 Queen Victoria Street, 
London, E. Money Orders payable to C, and R ANDERSON 
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PERKEN, SON, 


AND RAYMENT 


(LEJEUNE AND PERKEN), 


MANUFACTURE FOR THE TRADE ONLY 


LENSES, CAMERAS, PHOTOGRAPHIC APPARATUS, MAGIC LANTERNS, SLIbES, AND ACCESSORIES. 
Ior HATTON GARDEN, LONDON, E.C. 





NOW READY FOR PUBLICATION. 





A CHAPTER IN THE HI 


STORY OF METEORITES, 


By THE LATE WALTER FLIGHT, D.Sc. Lond., F.R.S. 


(With Seven Plates 


and Six Woodcuts.) 


London: DULAU & CO., 37 Soho Square, W. 














Mathematical Instrument Manufacturer to H.M Government, Council of 
India, Science and Art Dapartment, Admiralty, &e. 


Mathematical, Drawing, and Surveying Instruments 


of Every Description, 
p.. Highest Quality and Finish, at the most Mo lerate Prices. 
IUnsirated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Extibition of r862 fo 
Excellence of Construction of Mathemrtical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :--GREAT TURNSTILE, HOLB IRN, LONDON, W.C 





With Preface by Sir John Lubbock. 
A With r40 Illustrations from Nature. Prices6s. 


TENANTS OF AN OLD FARM. 


Leaves from theyNote-Book of a Naturalist, 
By ;-HENRY C. McCOOK, D.D. 

Sw JOEN LUBBOCK says:—“ Dr. McCook deals with friends 
of mine—with insects, and particularly ants, to which I have 
paid special attention. I have much pleasure in bearing testi- 
mony to the fidelity and skill which Dr. McCook has devoted 
to the study of these interesting atoms ; and those who read his 
work may safely depend on the accuracy of what he says.” 


London: HODDER & STOUGHTON, 27 Paternoster Row. 





Price One ShilHog, Post Free. 
A LETTER TO THE REGISTRAR-GENERAL 
ON THE 


SPREAD OF CANCER 
IN ENGLAND, AND ITS CAUSE. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 


On the rst of every Month, Price Sixpsnce 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Joun T, CARRINGTON, 


With the Assistance of 
Freavericx Bonn, E Z.S. RICHARD SOUTH, 
Epwaro A Firca, F.L S. J. Jexxer Wurm, F. LS. 
F. Becnanan Warre, M.D. 


Contains Articles by well-known Entomologists on all branches of the | 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
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Claveli Fragarium, Botryllus, Balanoglowus (° Sarnrensis," 
Kosh,), Amphioxus, Lepadogaster, &c, at very moderate charges, 
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LL D., F R.S., Director-General of the Geological Survey of Great Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
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Further Particulars on Application. 
SM Ay BE HAD OF ALL OPTICIANS, 
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Registered as a Newspaper at the General Post Office.] 
Vol. XXII. Peis Serles, Vol I] -Part II, JANUARY 1888 
Ready, Price 6s. With Seven Plates, 
THE JOURNAL OF ANATOMY AND 


PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL. 


CONDUCTED BY 
Profs. HUMPHRY, TURNER, and McCKENDRICK. 
Contents 
t FOR vy M D. Tongue and Gustatory Organs of Fiber sikethicns. 
to 

z ee South, M.R C.V.S. Histology of Skin of Horse. (Plate VIII.) 

vd Nelson, M.D. Observation of Pupil as Guide in Administration 
Chloroform, (Plate UX.) 
Hayeraft, Ebeamene which show that Fibrin-Ferment is 
es from Circolaring B lood. 

s R W. Shufeldt, M.D mparative Data from 2000 Indian Cran a. 
£ W. A. Lane, M S. Can Evastence of Tendency to Change in Form of 
Skeleton er Parent Result im the Actuality of that Change in 


Off 
G AE M.D. Pharmacology of Nitrites and Nitro-Glyceri ne. 
$. Prof. Struthers, M.D. Anatomy of Megaptera longimana. Part IL 
(Plates X, XI, and XII) 


a R Howden, M.B Variations m Hippocampus Major and Eminentia 
Collaterals, AR XIIL) ? 
Circle of Willis, 


0, Prof. Windle M.D. On Arteries form 
< T. Wilso: M.B. Innervation of Axil Muscular Arches ın Man. 
i Tof, Si W. Turner. Pineal Body in Brains of Walrus and Seals. 
M. D A boormal Distribution of-Arteries and Veins in Neck. 
e 0 
xg Proceedings of the Anatomical Society of Great Britain and Ireland, 
WILLIAMS & NORGATE, 14 Hennetta Street, Covent Garden, London; 
and 20 South Frederick Street, Edinburgh, 


Now Ready, Vol. VIII , Part II. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, viih the Co-operation in Englamd of Prof. W RUTHERFORD, 


S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R S., 
of Oxford , and in America o Prof H. P BOWDITCH, of Boston, 
Prof. H, NEWELL MARTIN, F.R.S., of Baltimore; Prof H.C 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGR APH S 


From the Designs of Prof. J. A. EWING. 
A fullyiilustrated Description will be sent on application, 


THE RADIO-MICROMETER, 


For ieee radiant heat, designed by Mr. C. V. Boys, ana 
described by him in a paper read before the Royal Society on 
March 24, 1887. 

This Instrument is more sensitive than an arrangement of Thermopile 
and Galvanometer, and is very rapid and dead beat 1n {ts action, 
Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBR’S ROW, CAMBRIDGE, ENGLAND. 


yare cae Agents for the Microscopes of Zeiss, a supply 
ept in sto 
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OUR EYE 


BROWNING'S IMPROYED METHOD OF SUMING THE 
SIGHT WITH SPECTACLES 


Either Personally or by Correspondence 


BROWNING’S AXIS-CUT PEBBLES are the most perfect 
lenses made, being cut from pure crystals of Brazilian pebble at ` 
right angles to the axis, and every lens tested separately by the 
polariscope. Spectacles of superior quality from 4s. 6d. per 
pair; with pebble lenses in best steel frames, from ros, 6d. per 
pair; and in gold frames from £1 3s. 6d. Full particulars. of 
Browning’s Method of Suiting the Sight by PEERS 

and Testimonials, post free. ; 





JOHN BROWNING, -> 
63 STRAND, LONDON, W.C. 


NECRETTI & ZAMBRAS NEW YEAR'S GIFT. 
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OPERA, RACE, & FIELD GLASSES , 


OF EVERY DESCRIPTION. 
Barometers, Microscopes, Telescopes, 


Magic Lanterns, &c., &e. 
Hlustrated Price Lasts posted free to all parts of the world. 


NEGRETTI & ZAMBRA, ` 


OPTICIANS AND Scientieic [NSTRUMENT MAKERS TO THE Quezx, 
HOLRORN VIADUCT, E.C, 
Branches 45 CORNHILL: 122 REGENT STREET. 
- Photographers at the CRYSTAL PALACE: 
N. and Z's Large Illustrated Catalogue, r2co Engravings Price ss. 6d. 
Telephone No cs83. Telegraphic Address. ‘‘ Negrett, London.” 
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KEBLE COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIP. 


F An Examination wil be held at the above College, begmning TUESDAY, 
March 20, 1888. The Scholarship will be worth £60 n year, tenable for four 
years, and the Scholar's laboratory fees will be paid. The Examination 
will include Biology, Chemistry, and Physies, but all of these subjects need 
not be offered 

Particulars may be obtained from Epwarp B., Pourton, Wykeham 
House, Oaford. 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


TECHNICAL CHEMISTRY. 


A Course of Lectures cn the CHEMISTRY OF OILS (Mineral and 
Vegetable) AND FATS, by Dr. A. K. MILLER, Assistant in Research 
Laboratory, will commence on MONDAY, January a3,at 4 p.m. Fee for 
the Course, £1. 

For further particulars apply at the Central Institution, Exhibition Road, 


i PHILIP MAGNUS, Orgamzing Director 
CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECH. AL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
RICAL, AND CHEMICAL ENGINEERS. 


“A Course of PREPARATORY INSTRUCTION fcr Students who may wish to 
pase the Entrance cr Matriculatucn Eaammaton of the Instituton in 

ptember next, will be held at the Insututon during the Sprog and 
Summer Terms, to commence JANUARY 17, 1888, under the aireorien of 
the Professors. 








Engineering. s sas Prof. Unwin, F.R.S, MICE 
Chemistry iat sas ore Prof ArsstRonG, F.R.S., Ph D. 
Mechanics and Mathematics... Prof Haxrici, F R S, Ph D., 
Physics us ons ah üi Prof. AYRTON, F.R S. 


For further particulars apply at the CENTRAL INSTITUTION, Exhibition 
Road, London, S.W. 
PHILIP MAGNUS, Organizing Director. 


UNIVERSITY COLLEGE, LONDON. 


GEOLOGY. 
PROF, BONNEY’S LECTURES. 





(x) Geology, Petrological, Physical, and Strangraphical. Ccurse of 
about Sisty Lectures, beginning January xı 
j (2) Economic Geology. Course of nbout Twenty Lectures, beginning 
an 13 


For times and for mrangements for Special Instruction apply to 
J M. HORSBURGH, NA. Secretary. 





OWENS COLLEGE, MANCHESTER. 


LENT TERM BEGINS on TUESDAY, January 10 NEW STU- 
DENTS will be admitted on MONDAY, January 9, and following days, 
between ragon m and 2.30 p m 


H. W HOLDER, M.A, Registrar. 


HOUSE with 5 Bedrooms and 3 Sitting- 
rooms, specially adapted for anybody requiring Heated Chambers for 
Germ-hatching, and light, as there are two inclosed Heated Chambers and 
a Glass Conservatory, all heated from the kitchen boier, and a large 
hot-water cistern, whch also serves for the bath The house was 
finished by T. Curisry, F LS, for his own use. It has lately been 
let to a West-End Solicitor at £100 a year, Every arrangement is 
made for growing Creepers and also Flowers The drainage has been 
specially attended to, Situated at 64 Claverton Street, S.W , which is 
within a shilling fare of all the Museums —Apply to T, CHRISTY, 25 
Lime Strect. ‘The keys are at No. 62, neat dcor. Rent £80 per 
year, 


paan aa 


DISARTICULATED MOUNTED 


SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 


Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c., clearly dissected and displayed in 
16 jars. All muscles, nerves, and unnary organs, glands, &c, being 
numbered, accompanied by keys 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 











LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMPEN STREET, BIRMINGHAM 


(Now carried on by his Gon and Brother), 


Who last week sont to his Subseriters Trout Ovn, with sketch and 
description. He also sent out Melicerta ringens, M janus, Limnias cerato- 
phylli, Stephanoceros, Volvox globator; also Amæba, Hydra, Vorucella, 
payee and other Specimens for (Hualey and Martin’s) Biological Labora~ 
tory work, 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Sra Months for Subscription of £1 13. 
or Twelve Tubes for tos. 6a. 


Portfolio of Drawings, Eleven Parts, 1s each. 








EAST GRINSTEAD COLLEGIATE 
SCHOOL, 


MAYPOLE ROAD, SUSSEX. 


Tha object of the School is to afford a Sound Education, which will fis 
boys for either Professional or Commercial life. Most careful attentions 
paid to the requirements of boys intended for commercial pursuits, Boys 
are received from seven to fourteen years ofage. There is a Junior Class, 
‘pecially adapted to prepare the younger boys for the work of the higher 
classes. Each pupil will recetve careful attention, especially in those sub- 
jects wherein he is weak, No injurious cramming encouraged. The course 
of Instruction includes all the subjects required at the various public 
examinations The Principal has had many years’ experience in good 
schools, and has proved himself a most successful Master. The Fees are 
moderate —For Prospectus and particulars, apply to the PRINCIPAL. 





AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 


For Sons of Gentlemen, from seven years ofage. The Course of Studies 
or Instruction ls designed to prepare boys to occupy the positions of Land- 
owners, Land Agents, Farmers, intending Colomsts, &c. It provides fal? 
instruction in the practice and science of Agriculture and Estate Manage- 
ment, Management of Live Stock, Day Farming, Agncultural Chemistry, 
&c. Pupils are prepared for all the Examinations 

The Collega offers the following advantages .—A most superloreducation. 
A Staff of Masters selected for their qualifications as Scholars and their 
tried ability as Teachers, A Boarding epartment carefully supervised ang 
excellently appointed , its diet hberal, and all arrangements calculated to 
develop gentlemanly habits, and to produce feelings of self-respect. 

The strictest attention to the moral and religious training of Pupils. Fees 
most moderate. References of high character to Parents of Pup: 

Prospectus and all particulars on application to the Princ®ar. 





PRACTICAL BIOLOGY, CHEMISTRY, 


PHYSICS, MATHEMATICS, &c.—Evening Classes at King’s Cross 
by the Tutors of the Umversit Correspendence Classes, T W SHORE, 
M.D,BSc, H F, MORLEY, DSc, M.A, J. M. LIGHTWOOD, 


M.A, &c. Preparation for all Examinations, especially those of the 
London Unwernmty. Also Preparation by Correspondence. Very 
successful. More Cardidates passed the B.A. 1887 then fiom any 


other Inst.tution, Secretary, Mr. E. S. WEYMOUTH, ALA., 38 Christ- 
church Road, Brondesbury, London, N.W. 
LJ 


TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmice or sulpho-picric, &c , or /rwrvg, by arrangement. 
Grantia, Sycon, Leucosolena, Sarsia, Rhizostoma, Alcyonium, Acuma, 

eachia, Antedon, Ophiura, Asterina, Spatangus, Fchinus, Sypagta, 
Planana, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Chætopterus, Lepas, Apus, Nebalia, Mysis, Palæmon, Cancer, 
Nymphon, Lutrana, Hakous, Aplysia, Fiona, Sepia, Sepiola, @scidia, 
Clavelina, Fragarium, Botryllus, Balanogloscus (*' Sarnzenszs,’ 
Kæœh.), Amphioxus, Lepadogaster, &c, at very mcdeiate charges, 
Also, Micro-mounts, and Cabinet Specimens ın every branch —J. 
SINEL. Cleveland Road, Jersey —Lists on application 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, & , &e. 


"Lhe List which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 
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F. H. BUTLER, A.R.S.M., &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received +A fresh series off Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens, also 
numerous eamples of Rare ameng: from the West of England 

Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection af the late RonerT Hurt, F RS 

Smali Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents o1 for Tuition, from as. 6d 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIAENS FoR MUSEUMS AND PRIVATE CoL. 
LECTORS: BERYLS, Topazes, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &e, 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPRCTORS. 

Very Fing PoLISHED SECTIONS OF AMMONITES AND 
NAUTILI, 

New Serres or Rocks. Microscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE: LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL BHERrson, 
277 STRAND, LONDON, 
Opposite Norfolk Street 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUMS, & EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 


New Catalogue af Mineral Specimens, 


ed for the Selection of Single Sgecdmens; &e., with Prices. Also 
ists of Rare Mimerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets 100 Specimens, 25s. , 
aco ditto, 5as.@ The best value obtainable, 


Micro Sections of Rocks in great vanety. Cabinets, Glass-topped Bo: 
and other Geological Reante.) G : es 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, .E.C. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852), 
Patronised by H M. the QUEEN. Contractors to H, M. Government. 
Manufacturers and Erectors of every description of 








New 












ELECTRIC BELLS, 
SPEAKING-TUBES, do, do, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 10! LEADENHALL STREET, 
LONDON, E.C. 


Telegrams—“ TONNERRE LONDON.” 











“Hamburg, Alexander 


STANDARD 


Pays HALF A MILLION ANNUALLY 
LIFE BDEUNGSe 


C 
Its INVESTED FUNDS exceed 63 MIL- 
LIONS, increasing ly, and the New 
Business for the last onus period exceeded 
O F FI] C E the amant transacted by any of the Scottish 
MADE WITH BOILING WATER, 
GRATEFUL—COMFORTING. 


Life Offices 
83 KING WILLIAM BTREET, E.C 
MADE WITH BOILING MILK. 














Pnce sr 67, post free. 
DISEASES OF THE VEINS, 
More especially of Venosity, Var cocele, Hamorrhoids, and Vancose Vems, 
and their Medical Treatment K 
By J. COMPTON BURNETT, M.D, Pa 
J. EPPS & CO . 170 Piccadilly, and 48 Threadneedle Street. 
NORTH BRITISH AGRICULTURIÆg 
the chief Agricultural Journal in Scotland, circulates extensively am 
Landowners, Farmers, Resident ents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mauls, and contains Reports of all the principal British and 
Insh Markets of the week. 
‘The special attention of Land Agents is directed to the AGRICULTURIST 
a qne ofthe best existing papers for Advertising Farms to be Let and Estates 
or Sale 
“Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class 
Price 3¢. By post 3ġd. Annual Subscription, payable in advance, 14s. 
Officas— 
London, E. 


7 High Street, Ed.nburgh, and 745 Queen Victoria Street, 
Money Orders payalle to C. and ANDERSON. 





On the ist of every Month, Price Spence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F Z.S RICHARD SOUTH. 
Evwagp A. Fitcn, F. LS. J Jenser Wem, FLS. 
F. BUCHANAN Wuits, M D 


Contains Articles by well-known Entomologists on all branches of the 4 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories; occurrence of Ranties, &c., there are Monthly 
Lasts of Dupheates and Desiderata. 

WOODCUT ILLUSTRATIONS and occasional LITHOGRAPEED and CHROMO- 
LITHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 








On the stof every Month. 


JOURNAL OF: BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jangs Barrren, F L.S , British Museum. 
Contents :—Original Articles by leading Botanists Extracts, and 
Notices of Booksand Memoirs —Articles in Journals -Botanical News.— 
Proceedings of Societies. 


Price xs 3d. Subscription for One Year, payable in advance, ras. 
London: WEST, NEWMAN, & CO , 54 Hatton Garden, E.C. 





THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Mantime Objects ssays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 

time Affairs in ev respect Every Second Sunday one Number in 
4to at least ; frequent supplements and drawings, Subscription at any time; 
preceding numbers of the year furnished subsequently. Price ras, for twelve 
months, Advertisements 4d. a linewidely d by this paper; considerable 
abitement for 3, 6, 12 months’ insertion, Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28, Edited by W., von Frempan. M. Re 
treet, 8. 
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WESLEY COLLEGE, SHEFFIELD 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 


nee 


Governor and Chaplain 
Head Master 


Assisted by eight University and twel 


Rev. W. H. DALLINGER, LID., F.R.S. &c 
H. M. SHERA, Eso., M.A., LL.D. 


ve Assistant Masters and Professqgs. 


Thorough Training in Classics, Mathematics, Chemistry, Modern Languages, &c., &e Biology, including Animal Types 


Anatomy, P 


Governor or Head Master. 


iology, and Botany, by Dr. DALLINGER. A Junior School ın admirable proficiency. For Prospectuses, apply to the 
The Spring Term will commence on TUESDAY, January 17. 








EstasrisHep 1854. 


CAMERAS, LENSES, 






AND 











riod Magic Lanterns. 
SS 99 HATTON 


Apparatus for Enlarging, | , 


NY 


nF 


G 





PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY, 


CaraLtocuz BREE. 


Thermometers, 
Barometers, 
Microscopes, & g£ 
5 Scientific Apparatus. 


ARDEN, LONDON, E.C. 











ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured Pwenty-sigat), wrought in Crystal Glass of great 
lustre In handsome Morocco Case, with Descriptive Catalogue, price 
412 128.-~-R DAMON, F G.S., Weymouth. 

Sent by post, Abridged Catalogue of Objects and Collections in Zoology, 

Geolngy, &ce , &e. 


LEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Regolution Aad aac by the Honourable the Leyislative 
Council of Jamaica on the 19th day of April, 1887 .— 

“That a premium of £100 ba offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 1, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, m 
technical terms . 

“ Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premum 
should said Examiners report that no one work is of sufficient excellence. 

“The Book receiving the premium to become, so far as Jamaica 18 con- 
cerned, the property of this Government. who will issue it for compulsory use 
in all Schools under Government Inspecnon, with such additions, omusstons, 
or alterations as may be deemed necessary, but the rights and pro) of 
the Author to be reserved to him in respect of all other Countries than ‘this 

In conformity with this Resolution the Government of Jamaica offers a 
premium of One Hundred Pounds for the best Elementary Text-book of 

tropical culture for use in Schools and applicable to Jamaica. 

As the object of the Manual is to create in the mind of the young an early 
and intelligent interest in the soil and its products, it must in plan and style 
be practical and popular rather than theoretical and technical It will be 
expected to treat of— 

. THe ELEMENTS OF AGRICULTURE, including notices of the following 
matters. SorLs--Their composition or elements, their variety, the different 
purposes they serve, &c. PLANT Lirg—Its nature, how nourished and pro- 

ated, how it varies according to soil and other conditions, how improved 

y selection of seeds, &c Cxiimara—Its influence on plant life, its depend- 
ence on elevation, exposure, & | Manvres— Natural and artificial, as plant 
food, the purposes served by various manures and other plant food Rora 
TION oF Crors, DRAINAGE AND [RRIGATION—The reasons for them and 
the various ways in which they are effected TILLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 
pruning, grafting, &c A i 

II. ÅGRICULTURAL PRODUCTS, prominence being given to the p gation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arrangedin some convenient order for teaching 

rposes, such as ‘GROUND Provisions” and VEGETABI gs—Fruirs— 

as, Oran, Pine Apples, &c.~Sriczs, Pimento, Nutmegs, Ginger, 
&c —COFFER, CHOCOLATE, Tea, Seear —Drves, Cinchona, Castor Oil, 
Sarsaparilla, &c —Tonacco—Dvxs, Annatto, Turmeric, Logwood, &e == 
FiBrEs—ForaGE 

Whue the Manual will be eapected to treat of such matters as are named 
above, this outline is neitherıntended to be complete nor obligatory, but on 
to afford a general indication of the hind of Text-book required Part I. 
should not exceed one-third of the whole The Book 1s to be written in 
English , the language is to be as free from technicahties as is compatible 
with accuracy, and adaptation to the purposes of tuition will be regarded asa 
primary excellence. It ıs not expected that the book when printed will 
exceed 140 pages of 400 words on each page The Governor of Jamaica will 
apponi tree bantlama to adjudge the premium, and will hold the copy- 
right for Jamaica of the successful manuscript. 

Manuscripts are to be forwarded to the Colomal Secretary, Head-Quarter 
House, Kingston, Jamaica, on or before August 1, 1888 ch mannscript 
to have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author. 
Unsuccessful manuscripts will be returned. g 


| 


| 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Pubtishers, 
28 ESSEX STREET, STRAND. 

Their last published Catalogues are 


Astronomy, 900 Titles, 2g. ;, Conchology, 900 Titles, 2d. ; 
Botany, 2000 Titles (6¢,.); Entomology, 800 Titles (2d.); 
Geology, 1200 Titles (4¢.) POSTAGE FREE. 





Now Ready, in Two Sizes, 64d and 2d, Post Free. 


LONDON WEATHER CHART, 1888. 
By B. G. JENKINS, F.R.A S. 
One of our most distinguished astronomers writes —“ I wish you all 


| success in your magnificent attempt to predict the weather of neat year.” 


London: R. MORGAN, 33 Westow Street, Norwood, S.E. 


GEOLOGY AND CHEMISTRY.—Wanted, 
for Australia, a young, energetic, scientific man, thoroughly well up in 
Geology and Chemistry, whose pnmary duty would be to search for 
and discover materials for the manufacture of Portland Cement, and 
whose chemical knowledge would enable him to test such materials as 
well as the cement made therefrom. One ee in addition general 
chemical knowledge in other departments would ¥ the preference. 
To a satisfactory applicant the appointment would doubtless prove a 
first-class one, and lead most pro ood permanent position. 
Apply, with copies of testimonials, and particulars of age, acquirements, 
and present occupation, also salary eapected, to X , careof J. Texsy AND 
Co., 7 Great Winchester Street, London, E C. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD:ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
noe D- 





bly to a 








FOREIGN BOOKS AT FOREIGN PRICES. 


WILLIAMS & NORGATE'’S SCIENTIFIC 
BOOK CIRCULAR. No. 53. Post free (Natural History, Physics, 
Astronomy, Chemistry, Medicine and Surgery ) 


14 HENRIETTA STREET, COVENT GARDEN, LONDON; and 
ao SOUTH FREDERICK STREET, EDINBURGHs 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

of Every Description, 7 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Llinstrated Price List Post Free 


W. F S. obtained the only Medal in the Great Exhibition of 186a for 
Excellence of Construction of Mathemrtical Instruments, and the only 
Go.p Mepat inthe International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886 


Address —-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


- ay 

Yearly . oe ee ge eee ee ee 2 28 
Half-yearly s.. ee ee ee ew ee EK OG 
Quarterly. s se s ee eee ee 7 6 
To the United States, the’Continent, &c. — y 
a + 
Yearly... 1 we ew th we et 2 ZO G 
Half-yearly s 1 0. 6 ee ee ee ew IS OG 
Quarterly... ee eee ee ‘ť oe. 8 OO 

To India, China, and Japan :— 3 
$. . 

EAF eati a gd Bie a ee ws 26 8. os GS! 8 
Half-yearly 2... 6 ee ee ». +16 6 
Quarterly. 2... a se ee es & 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d, ` 9d. per Eine after. 
ae 


d. 
One-Eighth Page, or Quarter Column. . . .018 6 
Quarter Page, or Halfa Column. .....115 0 
Half a Page, ora Column.......46. 35 0 
Whole Page. 2... et ee ».6 60 


Money Orders payatleto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies. 


LONDON. 


THURSDAY, JANUARY 5 
es at 3—The Comets: Sir Robert Stawell Ball, 


FRIDAY, Janvary 6. 
GEOLOGISTS’ ASSOCIATION, at 8—On the Occurrence of Gold in North 
Wales: T. A Readwin, 


SATURDAY, Janvary 7. 
ROYAL INSTITUTION, at 3 —Tho Stars: Sir Robert Stawell Ball, F R S. 


SUNDAY, January 8 
SUNDAY LECTURE Society, at 4—Time and Tide—the Romance of 
Modern Science: Sir Robert S. Ball, F.R.S. (With Oxy-hydrogen 
Lantern Illustrations.) 
MONDAY, Jantary 
ARISTOTELIAN Society, at @.—Darwinsm m Relation to Design: G J. 
Oman. 
ODONTOLOGICAL SOCIETY, at 8,—Preadent’s Address,—Erosion in con- 
nection with some points in the Minute Anatomy of Enamel: A. S 
Underwood.—A Note on Erosion: S J. Hutchinson. 


TUESDAY, JANUARY 10. 

ANTHROPOLOGICAL INSTITUTE, at 8.30 —On the Evolution of a Charac- 
teristic Pattern on the Shafts of Arrows from the Solomon Islands: Henry 
Balfour.-Tgytooing Miss A W Buckland.—On the Occurrence of 
Stone Mortars in the Ancient (Phocene f) River Gravels of Butte County. 
California. Sydney B. J Skertchly. 

INSTITUTION oF Crvu. ENGINEERS, at 8.—The Use and Testing of Open- 
Hearth Steel for Bouer-making ; the late Hamilton Goodall. 


WEDNESDAY, JANUARY 11 
GEOLOGICAL SOCIETY, at 8.—On the Law that governs the Action of Flow- 
ing Streams; R. D. Oldham —Supplementary Notes on the Stratugraph’ 
ofthe Bagshot Beds of the London Basin; Rev A. Irving.—The Ked- 
Rock Series of the Devon Coast Section’ Rev, A. Irving, 


THURSDAY, JANUARY m2 
MATHEMATICAL SocreTY, at 8—(n the Analogues in Space of Three 
Dimensions of the Nine-Points Circle’ S. Roberts, F.R $,—On Reciprocal 
Theorems in Dynamics; Prof H. Lamb, F.R.S. 


FRIDAY, JANUARY 13. 
ROYAL ASTRONOMICAL SOCTETY, at 8. 
INSTITUTION OF Civil ENGINEERS, at 7.3% —Railway-Engineenng in 
British North America : Robert J. Money. 


HAVE YOU COT THE ZA-ZAH, ® VOICE FLUTE? 


Any man, Woman, or child who can or sing can play tunes upon it 
instantly. Inmutates the violin, violoncello, clarionet, animals, &c we 
me No Keys 
y No Fingering 

No learning wanted. 
Played in Bands, in Concerts, 
in Drawing rooms. 

‘Dear Sir,—I played the Violoncello to Gounod’s ‘Ave Maria’ last 
night upon one ot pees Za-Zaha, with Piano accompaniment. It went ex- 
ceedingly well. My brother ako mtroduced the mstrument in lus * Nigger’ 
entertaimment, and caused much amusement. Kindly send me six more a 

“ALR, 












1s. ; post free, 1e. 24.. abroad, 1g, extra; Tenor Za-Zah, 1s. Bd. ; post 
free, 18. 8d. ; abroad, 18, 8d extra Bass Za-Zah, 2s. 6d., post free, 2a Od. 
inland. Small Orchestra of Seven, with Bass, 85. 8d., free inland. P.O 
to Manufacturer, 


M. BARR, 384 BOW LANE, CITY, LONDON, E.C. 








BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete INustrated Catalogue of Chemical Apparatus, post 
free, 18. 6d. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF GHEMIGAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy Bvo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 








BROWN & POLSON'S 


CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 








ACID 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc, 


It makes a Delicious Drink. Invigorating end Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R, I., U.8,A. 
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Now Ready, Third Edition. 
z ADAPTED TO THE NEW BRITISH PHARMACOPŒIA, 1885. 
Medium 8vo, Price 21s. e 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA, 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S , Fellow of the Royal College of Mhysicians; Assistarit Physician 


and Lectwer on Materia Medica at St. Bartholomew's Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria Univeisity, and in the Royal College of Physicians, London; Late Examiner in the Univeisity of 


Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F, H. WILLIAMS, M.D.. 
BOSTON, MASS. 


“It is simply a mine of wealth both for students and practitioners. 


It is thoroughly practical and thoroughly reliable. . . is 


undoubtedly the best treatise on the subject in the English language,” —British Medical Journal. 


‘CA work which marks a distinct epoch, a ne pont in the history of medicine. s 
ell-worn tracks into a new and almost unknown region.” Afedical Times qrt 


is essentially a new departure breaking away from w 
Gastite, 


It is not a mere compilation . . . but it 


BY THE SAME AUTHOR, 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian Lectures, a esa of other Papers by the Author on similar subjects. 
8vo, Ios, 


‘Distinguished by accurate observation and original thinkiag, these papers have been largely insthumental in moulding current 
medical opmion in regard to many of the subjects with which they are concerned.”—Zdinburgh Medical Journal. 
‘We can cordially recommend the volume, as one which combines much practical and technical information’ and sound 


common sense,” —London Medical Record. 


MACMILLAN & CO,, LONDON. i 








Profusely Illustrated, Price 6d , by Post 8d. 
THE ENGLISH ILLUSTRATED 
MAGAZINE 


For JANUARY contains— 


r—A CHRISTMAS VISITOR (Frontisp.ece) From a Drawing by 
Hugh Tnaomsoa 5 
art IE 


a —"THAT GIRL IN BLACK.” By Mrs. MOLESWORTH. 

g—ANTWERP By Karsering S Macguotp With Illustrations by 
T R Macquoid 

4—SAN MARTINO DI CASTROZZA By Linpa Viar. Wah 
Iiastrators by J Talmage Waite, 

3.—The MEDIATION OF RALPH HARDELOT. Chaps. X{.—XIII 
By Prof W. Minto 

6.—COACHING DAYS and COACHING WAYS.—" The Exeter Road,” 
Part IL. By W Ourrau Taisraaw With Illustrations by Herbert 
Railton and Hugh Taom on. 

7 ET CHTERA. By H D. Trait 

MACMILLAN & C9., LONDON. 





THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
censing, Legal, and Parliamentary Matters. 


Review oF THE MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
CORD. 


The Organ of the Country Brewers, 


t The Brewers’ Guardian ”’ is p ublished on the evening of every alternate 
Tuesday, and ıs the onlyjournal officially connected with brewing interests 

„Subscription, 16s 6d per ann m post free, dating from any quarter-day. 
Single copies zseach Registered for transmission abroad. 


THE ENTOMOLOGIST’S MONTHL 
MAGAZINE. i 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations, 
Conducted by C. G BARRETT, Pi ae Dovcias, W. W. Fowrer, M A, 


LS, R. McLacuian, F. » E SAUNDERS, F.L.S., and 
HT STAINTON, E.R.S. 





This Magazins, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Butish Isles, , 

SubscriptionSrz Shillings per Volume, post free, The volumes com- 
mence with the June number in each year 

Vols, I to IX, ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row 


a B.—Communications, &c , should be sent to the Editors at the above 
address, 





SIR STAFFORD NORTHCOTE. By LORD COLERIDGE. See 


MACMILLAN’S MAGAZINE, 
No 339, for JANUARY. Price 1s 
THe NUMBER CONTAINS— 


1—SIR STAFFORD NORTHCOTE. By Lord COLERIDGR 

2.—PICTURES AT SEA. By W Crarw RUSSELL. 

3-—FORESTRY By Georcr CADELL 

4-—-SOMETHING LIKE A BAG. By 8. M. BORROWS 

5.—-DR. JOHNSON’S STYLE. By Dr, Birepace Hitt 

6—MY UNCLE’S CLOCK 

7~SOME DISTANT PROSPECTS OF ETON COLLEGE. 

8,—SACHARISSA’S LETTERS, By Miss CARTWRIGHT. 

9.-CHRIS. By W.E Norris Chaps. 1V.—VI. 
MACMILLAN & CO., LONDON, 





THE ZOOLOGIST:* 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E Hartinc, F L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains- 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of anmmals, arnval and departure of migratory Birds, occurrence o 
rare birds, distribution and migration of British fresh-water fish; new or 
rare marine fish, local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoologic&, and Entomological Societies Reviews 
of natural history books, Occasional translations from foreign zoological 
Journals of important and interesting articles in various branches of zoology. 

here are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 
THIS 


HOLLOWAYS PILLS E 

ee LAU LLM) MEDICINE 
Is a Certain Oure for all Disorders of the LIVER, 8TOMAOE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


fl 











HEALTH RESORT.—BEXHILL-on-SEA, 


4; miles from Hastings, noted for salubrity of atmosphere and pic 
t ue surroundings Furnished Apartments close to Station andl 
Sea, from 7s 6d weekly. Saturday to Monday, from 4s Home com 
forts for delicate children and mvalids.\—Mrs W., 2 Devonslure Road, 
Beahill-on-Sea 
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MESSRS. MACMILLAN & 


BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D, Sec. R.S , Professor of Physiology in the University 
of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. arr 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, MD, Sec, R.S., 
&c, and J. N LANGLEY, M A., F R.S , Fellow of Trinity College, 
Cambridge Fifth Edition. Crown 8yo. 7s 6d. 

PRIMER OF PHYSIOLOGY. By MICHAEL 

18mo, 


FOSTER, M.D., Sec.R.S., &e With numerous Illustrations. 
cience Printers. 


3. [S 
PHYSIOLOGY, ELEMENTARY LESSONS IN. 

By THOMAS HENRY HUXLEY, FR S. New Edition With 

numerous Illustrations. Fcap 8vo. 4s 6d. (Questions on, xs, 6d.) 


New Work for the Summer Session, on 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY With Illustrations, Crown Bvo. 7s, 6d. 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Com tave Anatomy in the University of Frieburg-in- 
Baden By W NEWTON PARKER, Professor of Biology in the 
Panicle College of South Wales and Monmouthshire. With Addi- 
tions by the Authorand Translator, With Two Hundred and Seventy 
Woodcuts Medium 8vo. ras. 6d. 

A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, BIA, E.R.S., Fellow and Lecturer of 
Trinity College, Cambridge With Illustrations. Second Edition, 
reprinted without alteration from the First Edition, In a vols. 8vo, 
Vol. I 18%. Vol II arr. 


ELEMENTS OF EMBRYOLOGY. By Prof. MICHAEL 
FOSTER, M.A, F.R S., and the late F. M BALFOUR, F.R.S 
Second Edition, revised and enlarged. Edited by Apam SepGWiIicK 
M.A , and WaLTER HrarE. With Illustrations. Crown 8vo, zos öd. 


ELEMENTS OF COMPARATIVE ANATOMY. 
By Profesor CARL GEGENBAUR. A Translation by F JEFFREY 
BELL, BA _ Revised with Proface by Professor E. RAY LAN- 
KESTER, F RS With numerous IHustrations. 8yo. ars 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST. GEORGE MIVART, E.R.S. With numerous Illustrations. 
Fcap 8vo. 6s 6d 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occu in Disease, By A. GAMGEE, 
M.D, E RS., Professor of Phymology in the Victoria University, the 
Owens College, Manchester. a vols. 8vo. With Illustrations. Vol 

Fol II in the press. 


Bs, [ 

A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, FRS, 
assisted by H N. MARTIN, B.A, M.B, D.Sc, Fellow of Christ's 
College, Cambridge New Edition, revised and eatended by G B 
HOWES, Assistant Professor of Zoology, Normal School of Saence and 
Royal School of Mines ,and D, H. SCOTT, M.D , PhD, Assistant 
Professor of Botany, Normal School of Scienco and Royal School of 
Mines. With a Preface by T. H. HUXLEY, F.R S. Crown 8vo 

[Zmimediately. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA By WILLIAM HENRY FLOWER, 
LL.D , F.R.S., Director of the Nasural History Departments of the 
Britush Museum, late Hunterian Professor of Com: tive Anatom 
and Physiology inthe Royal College of Surgeons of England, Wit 
numerous Illustrations, Third tion. Revised with the assistance 
of Hans Gavow, PhD , MA, Lecturer on the Advanced Morpholo, 
of Vertebrates and Strickland Curator in Univ. of Camb Cr, 8vo xos 6d, 

AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Norrfal School of Science and Royal School of Mines, With a Preface 
by THowas Henry Huxuay, F RS. Royal 4to, 148, 

A COURSE OF INSTRUCTION IN ZOOTOMY 

RTEBRATA). By T. JEFFREY PARKER, BSc. London, 
rofessor of Biology in the Universty of Otago, New Zealand. With 
Illustrations, Crown 8v 8s 


6d. 
THE FERTILISATION OF FLOWERS, By Pro- 


fessor HERMANN MULLER, ‘Translated and Edited by D'ARCY 
W. THOMPSON, BA. Professor of Biol in Univermty College, 
Dundee With a Preface by CHARLES DARWIN, FR.S. With 
numerous Illustrations Medium 8vo ars. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytogre hy» and a Gloss 
of Botanical Terms. By Professor ASA GRAY Lb 3, 8vo. ros 
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CO.5 SCIENTIFIC WORKS. 


BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, D Sc, F.LS, Professor of 
Botany in the University of Glasgow, and SYDNEY H. VINES, 
M.A, D.Sc, F.R.S, Fellow and Lecturer, Christ’s College, Cam- 
bridge. With a Preface by W. T. TuiseLrtox Dyer, M.A., C.M.G, 

RS., E. L.S., Director of the Royal Gardens, Kew Crown 8vo. 
Part I ~PHANEROGAME—PTERIDOP A. 65. 
Part 1L.--BRYOPHYTA—THALLOPHYTA. 4s 6d. 


LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R S. New Edition. With numerous Illustra- 
tions, Feap. 8vo. 43, 6a. 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
KCS1,CB, MD, F.RS., D.CL With numerous Illustrations. 
Now Edition, 18mo. is. (Sezence Primers 


THE STUDENTS FLORA OF THE BRITISH 


ISLANDS. By Sir J. D. HOOKER, K.C.S.1,C.B, M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros 6d. 
By 


FIRST BOOK OF INDIAN BOTANY. 


DANIEL OLIVER, F.R S, &c, Professor of Botany in University 
College, London, &c. With Illustrations, Eatra fcap, 8vo. 65. Ga, 


A DICTIONARY OF ECONOMIC PLANTS. 
Their SRA Products, and Uses. By JOBN SMITH, A.L.S, &c. 


DOMESTIC BOTANY: An Exposition of the 
Structure and Classification of Plants, and their Uses for Food, 
Clothing, Medians, and Manufacturing Purposes. By JOHN SMITH, 
A.LS ,&c. With Illustrations. New Issue. Crown Bvo. 123. Gd. 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W, F. DE VISMES KANE, M.A, M.R.I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. ros. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 
Reprinted from the Handbook of European Butterflies. Crown 8vo 14, 


ANTHROPOLOGY. 


“ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation, By E. B. TYLOR, D.C.L., F.R.S. With 
numerous llustrations Crown Bvo. ys. 6d. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PHUTICS, AND MATERIA MEDICA, By T. LAUDER BRUN- 
TON, M D., D.Sc, FRCP, FRS., Asmstant Physician and 
Lecturer on Materia Medica at St Bartholomew's Hospital; Examiner 
in Matena Medica in the University of London, ın the Victoria Uni- 
versity, and in the Royal College of Physicians, London, late Examiner 
in the University of Edinburgh. Adapted to the United States Pharma- 
copæia, by FRANCIS H WILLI S, 3L D., Boston, Mass. Third 
Edition., Adapted to the New Britush Pharmacopæia, 1885. Medium 
8vo, art. 


TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. - By the same Author. With Illustra- 
tions, New Edition Enlarged. 8yo., ros. 6d. 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof ERNST ZIEGLER of Tibin- 
on, Translated and Edited for English Students by DONALD MAC- 
LISTER, MA, MD, BSc, FRCP, Follow and Medical 
Lecturer of St John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University, With numerous 
Tllustranons Medium 8vo ie 
Part I.--GENERAL PATHOLOGICAL ANATOMY. Second Edition, 


6d. 
Part Il.--SPECIAL PATHOLOGICAL ANATOMY, Sections IL— 
VIII Second Edition. ras. 6a. Sections IX.—XII. 123, 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E, KLEIN, 
M.D., F.R Sọ Lecturer on era] Anatomy and Physiology, in tbe 
Medical ~chool of St. Bartholomew’s Hospital, London. ith raz 
Tlustrations. Third Edition, Revised. Crown 8yo, 6s. 





MACMILLAN & CO., LONDON. 
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CHEAP WATER SUPPLY FOR MANSIONS, &c. 
BAILEY’S PATENT 


HOT-AIR PUMPING ENGINES. 


si No Danger! No Gas! No Steam! No Boiler! No Explosions No Nuisance of any kind! Require httle atten- i 
; ton! No skilled labour} Willburn any kind of fuel! Costs less to work than Ae other kind of engine, 
UR, Bailey's Hot-air Pump, Complete, ready for work, to supply any quantity of Water up to 4000 Gallons |f 

daly, £89. Pamphlets and Particulars free, a 
W. H. BAILEY & C0., Hyprauric ENGINEERS, &c. ALBION Works, SALFORD, MANCHESTER. 










P ing Salt Water at 















Colwyn Bay Hotel. Sipping a 
LARGE @ NEW NICOL PRISM POLARISCOPE FOR PROJECTION. Os betee results than any other form 
A Senin T aade] Eee For Particulars of POLARISCOPES 
EO aan HEGN, ft e and MICRO-POLARISCOPES for 
Te es EA A eat WF Screen Projection, LANTERN MI- 


CROSCOPES, OPTICAL and ELEC- 
| TRIC LANTERNS, SLIDES, & seo 
Catalogue, 4 Stampa. 





Sctentific Apparatus of every Descris- 
tron for Colleges, Institutions, &*¢ 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 


oA  —w P akh . Manufacturing Opt to th 
ea FF al SROUAMURUIMEC T acd the Govtrament, Agent by Ap. 
tl AT EMT AD RTRA 
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NOW READY FOR PUBLICATION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By THE LATE WALTER FLIGHT, D.Sc. Lond., F.R.S. 
(With Seven Plates and Six Woodcuts.) 
London: DULAU & CO., 37 Soho Square, W. 
Price to Subseribers, vos. 6d. ; to Non-Subscribers, 123. 6d, (250 Copies printed). 


Printed by RICHARD Cray AND Serer and 8 Bread Street Hull, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 29 and go Bedford Street, Covent Garden.—Tuurspay, January 5, 1888, 
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“To the solid ground 
Of Nature trusts the mind which builds for aye.” — WORDSWORTH. 








No. 950, VOL, 37.] 


THURSDAY, JANUARY 12, 1888. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office ] 


[All Rights are Reserved. 





MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 








ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 





R. AND J. BECK, 
68 CORNHILL, LONDON, E.C. 
NEW LANTERN MICROSCOPE 


Oxviyprocen ox Execrric LIGHT 

aM right and Newton's Patent ) 
SILVER MEDAL, 

INVENTIONS EXHIBITION, 1885 











With Lime-light this Instrument shows a Flea. 15 feet long as sharply as a 


NEWTON & GO., 
Opticians TO THE QUEEN AND THE GOVERNMENT 
M AKERS or EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
tox COLLEGES, INSTITUTIONS, &c SPECIAL OPTICAL APPARATUS FOR 
POLARISCOPY, Specrroscory, &c , FOR SCREEN PROJECTION. 
Full (ilustrated Catalogues 6 Stamps. 
3 FLEET STREET, LONDON. 








NEW CHARTS OF SPECTRA 


OF THE STARS, COMETS, NORTHERN LIGHTS, 
SOLAR PROTUBERANCES, ETC. 


From the Observations and Drawings of 


DR. VON H. C. VOGEL. 
TABLE I. 


TwoS of Stars of Class r, three of Class 2, mclnding the outbreak 
of the New Star in Cygnus Two of Class 3, and the Spectrum of 


Hydrocarbon for comparison. 
TABLE II. 


Spectrum of a Nebula, the Planet Uranus, a Comet, the Nurthern Lights, 
Solar Protuberances, &c. 

The Charts are Printed im Colours m the highest style of Chromo- 
lithography. The dimensions of the Charts are. Table 1., 46% x 27”; Table 
II, 36” x 26”. i 

Price of the two Charts, ras, or separate, ys each. Mounted on Linen, 
with Rollers, and Varnished, Li the Pur, or ros. 6d. each. 


JOHN BROWNING, 
68 STRAND, LONDON, W.C. 
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SELF-REGISTERING THERMOMETERS, 
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NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the tem) ture in greenhouse falls below or exceeds the point at which 
injury would be caused to planta, &e 

It also indicates the present temperature as an ordinary thermometer 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 


connecting wire, 41 lor 


NEGRETT! & ZAMBRA, 


Opticians AND SCIENTIFIC INSTRUMENT MAXERS TO THE QUEEN, 
HOLBORN VIADUCT, EC. 5 
Branches :—45 CORNHILL, 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE 
N. and Z's Large Illustrated Catalogue, 1#co Engravings. Prce ss. Gd 
Telephone No 6583. 


Ixxxii 


NATURE 


[ Yan. 12, 1888 





CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVII, MECHANICAL, ELEC- 
TRICAL, AND CHEMICAL ENGINEERS. 


A Course of PREPARATORY INSTRUCTION fer Students, who may wish to 
ss the Entrance or Matriculaticn Examination of the Institution in 
eptember neat, will be held at the Institution during the Spring and 
Summer Terms, to commence JANUARY 17, 1888, under the directicn of 
the Professors, 





Engineering .. — se m Prof. Unwin, ERS, MICE, 
Chemistry nee vee ra Prof Armstrong, F.R.S , Ph D. 
Mechanics and Mathematics... Prof. Hunzici, F RS, Ph D. 
Physics... see eee ave Prof. AYRTON, F R S. 


For further particulars apply at the Centra. Instirution, Exhibition 
Road, London, S.W. 
PHILIP MAGNUS, Organizing Director, 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY, January 17, at 3 o'clock —GEORGE JOHN ROMANES, 
Esq, MA, LED, F RS : First of Ten Lectures, beng the First Part 
ofa Course on * Before and After Darwin '’ One Gumea the Course 

THURSDAY, January 19, at 3 o'clock —HUBERT HERKOMER, 
Esq M.A , A R.A. : First of Three Lectures: (1) “ The Walker School” , 
(2) “! My Visits to America ,” (3) “ Art Education” Half a-Guinea. 

SAT URDAY, Jan 21, at 2 o'clock —The Right Hon, LORD 
RAYLEIGH, MA. CL, LED, FRS, Professor of Natural 
Philosophy at the Royal Institution’ First of Seven Lectures on “ Experi- 
ufental Optics” (Illustrated by Electric Light), One Guinea. 


Subscription to all the Courses in the Season, Two Guineas, 








UNIVERSITY COLLEGE, BRISTOL. 


ENGINEERING DEPARTMENT. 
PROFESSOR: J. RYAN, M.A., DSc 


The SECOND TERM will begin on JANUARY 16 Pro: 
Courses arranged for Students intending to become Ci Engineers 
Surveyors, or Architects and of the Courses of Mechamcal and E ical 
Engineering, can be obtained on application to the REGISTRAR 


CALENDAR, Prco rs. (by post, ra. 3d } 





ELSWICK MECHANICS’ INSTITUTE, 
NEWCASTLE-ON-TYNE. 


SCIENCE AND ART CLASSES, 


The Committee of the above Institute are prepared to receve Applications 
from Teachers quahfied to earn payment under the Science and Art Depart- 
ment, to teach one or more of the following Subjects for the Session 1888.89 $ 
vir Second Grade Drawing and Subjects] to XV, inclusive, also XIX and 
XXII., and the following Subjects under the City and Guilds Manufacture 
of Iron and Steel, Mechanical Engineering, and Tools for Iron and Wood. 
Applicants to state terms 

Al appliçanons to be addressed to tha Sucrerary on or before Jaonary 
31, 1888. 





LONDON UNIVERSITY 
EXAMINATIONS. 


An exceptional opportunity 1s afforded to Students entering for the B Se, 
in 1888 for obtaining EVENING Instruction in Branches 1., IT., and III. 

ASS AND HONOURS‘ at the Birkbeck Institution, Bream’'s Buildings, 

Cc, pamerang on JANUARY 18, 

The Lectures on Pure and Mixed Mathematics will be given by Mr R, 
E. DAY, M A. (Canab } 17th Wrangler. 

For Prospectus apply to the Secretary of the B.Sc Classes 





EXPERIMENTAL PHYSICS. 


EVENING Courses of Lectures and Laboratory work are carried on 
throughout the year at the Birkbeck Institution, Bream'’s Buildings, E.C, 
to prepare Students for the Prenm, Scr, Intermedinte Science, and B Se 
g AND HONOURS) kaaminations of the London University A 
New Term will commence <n JANUARY 28, 

For Prospectus apply to the Secretary of the Physics Classes. 

Notre.—During the jast two years, out of 36 didates from these 
classes, 35 have passed the above examinations, 





DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LIT?! O;RAPHY AND WOOD-ENGRAVING, 


PARKER & COWARD, Broadway Chambers, Westminster. 


ectus of the | 








LIVING SPEGIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the RISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Wow carried on by Iason and Brother), 

Who last week sent to his Subscribers Trout Ova, with sketch and 
description. He also sent out Melicerta ringens, M janus, Limnias cerato- 
hylli, Stephanoceros, Volvox globator; also Amoeba, Hydra, Vorticella, 
Crayfish and other Specimens for (Huxley and Martin's) Biological Labora- 

tory work, 
Weekly announcements will be made in this place of Organisms T, B. 
is supplying 2 
Specimen Tube, One Shilling, post free. 


Twenty-stx Tubes in Course of Six Months for Subscription of £1 14. 
or Cwelvs Tubes for 108. 6d 


Portfolio of Drawings, Eleven Parts, rs. cach. 





ST. THOMAS’S HOSPITAL 
MEDICAL SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


TWO ENTRANCE SCIENCE SCHOLARSHIPS of 195 Guineas and 
460 respectively, ae to all First-Year Students, will be offered for Compe- 
tition in SEPT BER 1888 

Special Classes are held throughout the Year for the PRELIMINARY 
SCIENTIFIC and INTERMEDIATE MB Examimations of the Uni- 
versity of London, and may be joined at any time. z 

Entries may be made to Lectures or to Hospital Practice, and special 
arrangements are made for Students entering in their Second or subsequent 
Years; also for Dental Students, and for Qualified Practitioners. , 

mak a nar and all particulars may be obtained from the Medical Secre- 
tary, Mr. 


Groncr RANDLE. 
W M ORD, Dean. 
R. W REID, Vice-Dean. 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c , clearly dissected and displayed in 
16 jars. All muscles, nerves, and urmary organs, glands, &c., being 
numbered, accompanied by keys. 


MOORE BROTHERS, 
t5 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 


PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Shdes, Book Illustrations, Diagrams, Pen and Ink 
Sketch, &c , &c 


‘Lhe Last, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


PRACTICAL BIOLOGY, CHEMISTRY, 
PHYSICS, MATHEMATICS, &c.—Evening Classes at King’s Cross 
by the Tutors of the Universit Correspondence Classes, T W. SMORE, 
M.D , BSc, H. F. MORLEY, DSc, MA, J. M. LIGHTWOOD, 
M.A, &c. Preparation for all Examinations, especially those of the 
London Univermty. Also Preparation by Correspondence, Very 
successful, Alore Candidates the B.A. 1887 than from any 
other Instutution, Secretary, Mr. E. S. Waysourn, M.A., 38 Christ- 
church Road, Brondesbury, London, N.W. 











TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-picric, &c , or Hong, by arrangement. 
Grantia, Sycon, Leucosolema, Sarsia, Rhizostoma, Alcyonium, Actinia, 
Peachia, Antedon, Ophiura, Astenna, Spatangus, Echinus, 5} papta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagitta, 
Cheætopterus, Lepas, Apus, Nebale, Mysis, Palemon, Cancer, 
Nymphon, Lutraria, Hahotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarlum, Botryllus, Balanoglossus (* Sas sz6xszs,"" 
Keh ), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch.— J. 
SINEL, Cleveland Road, Jersey.—Lists on application 
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Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
° Medium 8vo, Price 21s. 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRENTON, M.D., D.Sc., F.R.S , Fellow of the Royal College of Physicians; Assistant Physician 


and Lecturer on Mateiia Medica at St. Bartholomew's Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 


Edinburgh. 
ADAFTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
j BOSTON, MASS. B 
“Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the sub,ect in the English language.” —British Medical Journal 


“A work which marks a distinct epoch, a turning-point in the history of medicine. 


It 1s not a mere compilation . . . but it 


ts essentially a new departure breaking away fron well-worn tracks into a new and almost unknown 1egion.”-— Medical Times and 


Gaselie. 


BY THE SAME AUTHOR. 


.DISORDERS OF DIGESTION: THEIR 


CONSEQUENCES AND TREATMENT. 


This Work contains, ın addition to the Lettsomian Lectures, a number of other Papers by the Author on similar subjects. 
Bvo, 10s, 6d. 


‘Distinguished by accurate observation and original thinkiag, these papers have been largely instrumental in ‘moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” — Edinburgh Medical Journal 
“We can cordially recommend the volume, as one which combines much practical and technical information and sound 


common sense.” —London Medical Record, 


MACMILLAN & CO., LONDON. 





MESSRS. MACMILLAN AND C0.’S NEW BOOKS. 





NEW BOOK, VOL. III. PART IV. PRICE 21s. 
By Sir Henry E. Roscog, 


A TREATISE ON CHEMISTRY. 


NOW READY. 
F.R.S., and 


C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 


With Illustrations. 8vo, 


Volumes I, and II.—Ixnorcanic CHEMISTRY. Vol, I —The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 


C. H. Jeens. 21s. Vol IL, Part I —Metals. 185. 
ORGANIC CHEMISTRY. 21s each. Part III. 18s. 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. 


REMSEN, Professor of Chemistiy in the Johns Hopkins University. Fcap. 8vo. 


QUANTITATIVE ANALYSIS FOR 


A COURSE OF 


Vol, II, Part JI.— Metals. 


18s. VoL III. Paits I, IL, and I¥V.— 


By Ira 
2S. 


6d. 
STUDENTS. By W. 


NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 


College of Science, Dublin ; Ex-Vice-President and Examimer in Analytical Chemist: 
Great Britain and Ireland, Examiner ın Chemistry to the College of Preceptors. 


A TREATISE ON ALGEBRA. By Cuarues Smita, M.A, 


to the Institute of Chemustry of 


Globe 8vo, 5s 
Fellow and Tutor of 


Sidney Sussex College, Cambridge, Author of ‘Elementary Algebra,” ‘‘Conic Sections,” ‘An Elementary Treatise on 


Solid Geometry,” &c. Crown 8vo. 75. 6d. 


MACMILLAN & CO., LONDON. 











On the zst of every Month, Price Stupence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 


FrepERiIck Bonn, F ZS RICHARD SOUTH. 
Epwarp A. Firch, F L S. J. Jenner Wsi, F.L S. 
F. Bucaanan Warre, M.D 
Contains Articles by well-known Hytomologists on all branches of the 
Science, on Insects injunous or beneficial tò Farm or Garden; Notes on 
Habits, Life Histories; occurrence of Ranties, &c, there are Monthly 
Lists of Duplicates and Desiderata. 
WOODCUT ILLUSTRATIONS and occasional LITHOGRAPHED and CHROMO- 
LITHOGRAPHED PLATES, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
THE BREWERS’ GUARDIAN: 


A Reema Paper devoted to the Protection of Brewers’ Interests, 
ucensing, Legal, and Parliamentary Matters. 


Ravrew or THE MALT axp Hor Trapes; ann Wine AND SPIRIT TRADE 





The Organ of the Country Brewers. 


“The Brewers’ Guardian ’’ is published on the evening of every alternate 
Tuesday, and is the only journaloffictally connected with brewing interests 

Subscription, 16s 6d per annum post free, dating from any quarter-day. 
Single copies rs each egistered for transmission abroad, 








THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J E. Harrina, F L S., F.Z S., member of the 
Bntish Ornithologists’ Union , contains—~ 


Onginal Articles by well-known naturalists in every branch of zoology ; 
habits of animals, arrival and departure of migratory birds; occurrence o 
rare birds, distribution and migration of British fresh-water fish, new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general terest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 

ere are occasional woodcuts, 


SIMPKIN, MARSHALL, & CO , Stationers’ Hall Court 





THE “ HANSA,” 


Published since 1864 in Hamburg, is the onl independeni professional paper 
ın Germany dedicated exclusively to Maritime Objects Esays, Critiques, 
Reviews, Reports, Advertisements, Strict eye kept upon the devel ent 
of Maritime Affairs in ¢ respect Every second Sunday one Number in 
gto at least ; frequent supplements and drawings, Subscription at any time; 
preceding numbers of the year furnished subsequently Pric- ras. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6,12 months’ insertion. Business Office Aug. Meyer and 
Dieckmann, Ham , Alterwall, 28. Edited by W, vor FREEDEN, M,R, 
Hamburg, Alexander Street, 8 
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@ PERKEN, SON, & RAYMENT 


E 
EsTaBLISHED 1852. AA for the Sa ONLY. CataLoctE FRE 


CAMERAS, LENSES, NN Taone, 


Apparatus for Enlarging, aN 7 


Magic Lanterns: j Scientific Apparatus. ar 
99° HATTON GARDEN, LONDON, E. ©. 


NOW READY FOR PUBLICA TION. 


A CHAPTER IN THE HISTORY OF METEORITES. 


By tae rate WALTER FLIGHT, D.Sc. Lonp., E.R.S. 
(With Seven Plates and Six Woodents.) 
London: DULAU & CO., 37 Soho Square, W. 














Price fo Subscribers, 103. Gad. ; to | Non- Subscribers, 123. 6, „0250 Copies p ‘inted). 








UNFINISHED WORLDS. By S. H. | “Prce One Shilling, Post Free 


PARKES, FRAS With numeron Diagrams Just Poblehed © A LETTER TO THE REGISTRAR-GENERAL 


The Times says :—" This ix a very useful epitome of modern astronomical i ON THE 
science, giwang in clear and succinct language the latest discoveries, ‘Lhe , 


——— hook is one of entrancing interest.’ . 

“London: HODDER & STOUGHTON, a7 Paternoster Row. S P R E A D O F C A N C E R 
pe IN ENGLAND, AND ITS CAUSE. 

OBSERVATORY FOR SALE. —Complete 


with sh-mch Refractor, equatonally mounted, Driving Clock, &e, &e ! By JOHN FRANCIS CHURCHILL, M.D. 
—Rev. E. amin Barham, POR ee oot one 5 


a 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &e 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Ilustrated Price List Post Free 
W F. S. obtained the only Medal in the Great Exhibition of 1862 for EAST GRINSTEAD COLLEGIATE 
Excellence of Construction of Mathematical Instruments, and the only 


Gorp MEDAL in the International Inventions Txhubition 1885 for Mathe- SCHOOL, 
matical Work. Silver Medal, Architects’ Exhibition, 1886. MAYPOLE ROAD, SUSSEX. 


Address '—GREAT TURNSTILE, HOLBORN, LONDON, W.C. | 


7% 








zor DAVID STOTT, 370 Oaford Street, W. 








WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogues are 


1 

| Astronomy, 900 Titles, 2d. ; Conchology, 900 Titles, 24. ; 
| Botany, 2000 Titles (6:7); Entomology, 800 Titles (2¢.); 
| Geology, 1200 Titles (4@.). POSTAGE PREE, 

| 





ihe object of the School is to afford a Soma Educatian, aa willfit 
ys lor a er Profeswonal or ommercia c ost carefu attention is 
NORTH BRITISH AGRICULTURIST, paid to the requirements of boys intended for commercial pursuits. Boys 
the chief Agricultural Journal in Scotland, circulates extensively among , Are received from seven to ee years ofaga There a Sen 
Landowners, Farmers, Resident Agents, and others interested in the | specially adapted to pr et o eefa] a oys for t Stall o. he agher 
management of land throughout the United Kingdom Classes Each pupil w: eneive ul attention, especially in those sub- 
jects wherein he is weak, No injurious cramming oncouraged The course 

The AGRICULTURIST is published every Wednesday afternoon in time of Instruction includes all the subjects required. at the various pubhc 





for the Evening Mails, and contains Reports of all the principal British and examinations The Principal has had many experience in good 
Irish Markets of the week. schools, and fo Bro himself a most su l Master The Fees are 
‘Tho special attention of Land Agents is directed to the AGRICULTURIST | moderate.—-For laa ase particulars, apply to the PRINCIPAL. 


* for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Clasa, 
Price 3d. By post 34¢ Annual Subscription, payable in advance, rs. 


AGRICULTURAL COLLEGIATE 
SCHOOL, 


EAST GRINSTEAD, SUSSEX. 








as one of the best existing papers for Advertising Farms tobe Let and Estates ie 


Offi 7 High Street, Edinburgh, and 14 a4 Queen Victoria Street, 

London, E. Money Orders payable to C. and ANDERSON. For Sons of Gentlemen, from seven years of age. The Course of Studies 
or Instruction is designed to prepare boys to occupy the positions of Land- 
On the stof every Month. penet] Land Agen pom bara ee a provides full 
truction in t e practice an science of Agriculture and Estate Manage- 

JOU RNAL OF BOTAN Y, ment Management of a Stock Dairy Farming, Agricultural Chemistry, 

upils aro prepared for all the Examinations. 
BRITISH AND FOREIGN. The College offers the following hdvantages: —A most superior education, 
Edited by James Barrren, F.L.S , British Museum. anan o, N saters ier, A Boarding Be alifications as arpa gad their 
tri as Teachers, n ment care supe. an 
Re cae ae cee A Peg Sh came Ser and excellenrly appointed its diet liberal, all arrangements calculated to 
Pro eedings of Societios. oire os urnals nical News. | develop gentlemanly habits, and to Produc feelings of self-respect. 


The strictest attention to the moral and religious training of Pupils. Fees 
Price rs. 3d. Subscription for One Year, payable In advance, xs. moat moderate. References of high character to Parents of Pupils, 
London: WEST, NEWMAN, & CO., 34 Hatton Garden, E.C. Prospectus and all particulars on application to the PRINCIPAL. 
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SUBSCRIPTIONS TO`“ NATURE.” 


Yearly . Pan Wiel ae aay" .28 o 
Half-yearly e snes 2 0 I4 6 
Quarterly . Sada, NSSE dr, pir a> as 7 6 

To the United States, the Continent, &c. =- P 
S. . 

Yearly .. Bs fe OR ayaa «ea e390 6 
Half-yearly . s.. erae’ EEEE E 
Quarterly . . s s essee . a 8 o 

To India, China, and Japan :— t 
S. . 

Vearly 2... eet te e i a BR OS 
Half-yearly 2... 0 eee . .. 16 6 
Quarterly. 2 a o a a ee ” 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column 2s, 6d. ` 9d. per tang after. 


d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . 3 .-tT 1h 0 
Half a Page, ora Column, sessar 35 0 
Whole Page. 2. 2 2. pe ee es ..6 6 0 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies. 


LONDON. 


THURSDAY, JANUARY 1a 

Rovar Society, at 4 30.-~Preliminary Note on the Nephridia of Peri- 
cheta, Frank © dard —~Invanants, Covanants, and Quotient Deri- 
vee associated with Linear Differential Equations: A. R. Forsyth, 
MATHEMATICAL SOCIETY, at 8—On the Analogues in Space of Three 
Dimensions of the Nine-Points Circle; S Roberts, F.R 5 —On Reciprocal 
Theorems in D ics: Prof H Lamb, F.R.$.—On a Theorem analo- 
ous to Gauss’s in Continued Fracnons, with Applications to Ell ptic 
Funchons: L. J. Rogers—A Theorem connecting the Divisors of a 
in Senes of Numbers: Dr, Glaisher, F 

Capt. P. A. Macmahon, RUA. 


PRIDAY, JANUARY 13. 
ROYAL ASTRONOMICAL SOCIETY, at & 
INSTITUTION or Cryin ENGINEERS, at 7.30,—Railway-Engineering in 
British North America: Robert J. Money 


SUNDAY, JANUARY 15. 


Sunpay Lecqwre Society, at 4.—Did Lord Bacon wnte Shakespeare’s 
Plays? The Controversy, s0 far: Dr Benjamin W. Richardson, F.R.S 


TUESDAY, JANUARY 17. 

ZooLoGIcaL Sociery, at 8 30.—On a Collection of Marmmals obtained by 
Emin Pasha in Central Africa, and presented by him to the Natural 
History Museum. Oldfield Thomas —On the Lepidoptera received from 
Dr, Emin Pasha. Arthur G, Butler -On the Shells of the Albert Nyanza, 
Central Africa, obtained by Dr Emin Pasha: Edgar A, Smith.—-Descrip- 
tons of some New Lepidoptera from Kilima-njaro: G A. Butler 

INSTITUTION OF CIVIL ENGINEERS, at 8 —The Use and Testing of Open- 

earth Steel for Boiler-making : late Hamilton Goodall. (nasiesoa ) 
—The Erection of the “ Jubilee” Bridge over the River Hooghly, on the 
Line of the East Indian Railway * Sar Bradford Leshe, K C.I E, 

ROYAL STATISTICAL SOCIETY, at 7 45.~-Pr , Organivation, and Aims 
of Working-Class Co-operators: Benjamin Jones. 

Unrversrry Cotiece Bio.ocican Socirry, at 5.—Some Early Enghsh 
Phytotomists: F. W. Oliver 

ROYAL INSTITUTION, at 3.—Before and after Darwin: George John 


Romanes, F.R. 
WEDNESDAY, JANUARY 18. 
Rovag METEOROLOGICAL SOCIETY, at 7.—Annual General Meeting: 
ExnTOouOLOGICAL SOCIETY, at 7.—Annual Meeting, Election of cers 
and Council for 1888; Report of the Council for 1887, and President’« 


Address 
THURSDAY, JANUARY 19. 





certain R.S —The Partitions of 
Things: * 


Linnean Society, at 8.—Influence of Light on Protoplasmic Movement, | 
chrochires 


Part II. . Spencer Moore -Studies of the Ma (Humming Birds 
and Allies): Dr. R. W Shufeldt New British Planta: W. H Beeby. 
Crmsncat Socumry, at §—On Monndon. T E. Thorpe, F.R S., ‘and 
W. T. Smith.-On Manganese Tnoxide. T, E. Thorpe, F.R S., and 
F. J. Hambly.—Contribution to the Theory of the Vitriol Chamber Pro. 
cess: Prof Lunge —Studies in Coal Distillation : Lewis T. Wright 
ROYAL INSTITUTION, at 3-~The Walker School: Hubert Herkomer 


FRIDAY, JANUARY 20. 
ROYAL INSTITUTION, at 9 Diffraction of Sound: Right Hon. Lord Ray- 
leigh, F.R.S. 
SATURDAY, JANUARY 21. 


ROYAL INSTITUTION, at +3 —Experimental Optics: Right Hon Lord 
Rayleigh, F.R §. E S 








BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, Is. Gd. 





SECOND EDITION. 
GRIFFIN’S . 


CHEMICAL HANDICRAFT. 


PRICE 4s zd. POST FREE. 
A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp , Illustrated with 1600 Woodcuts. ~ < 
Most Complete and Cheapest List of Apparatus. ie 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


forsiris 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Htc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I, U.S.A. ` 
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MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoL. 
LECTORS: BERYLS, Topazes, RUTILES ON MATRIX, CELES. 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. . 

New SERIES or Rocks, Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus, 
PRIVATE LESSONS AND EVENING CLASSES. 
CATALOGUES ON APPLICATION, 


SAMUEL HENSON, 


277 STRAND, LONDON, 
Opporite Norfolk Street. 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUMS, &c EVERY RE 

PRACTICAL WORK. ROCK SPECIMENS AN 

TIONS FOR MICROSCOPIC EXAMINATION. THE 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
. NOW READY. 


New Catalogue of Mineral Specimens, 


for the Selection of Single Specimens, &c., with Prices, Also 
ists of Rare Minerals, Rock Speamens, Geological Apparatus, 
Collections, Hammers, and Microscopic Section, of Rocka. 
And may be had post free on application at the Repository and Museum, 
ae 88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 
» GEOLOGICAL COLLECTIONS. 
BD onprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets zoo Specimens, ags } 
200 ditto, sos. The best value obtainable, 


Micro-Sections of Rocksin great vanity. Cabinets, Glags-to B 
and other Geological Requisites. Bs S pred Boxes 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
73 NEWGATE STREET, LONDON, E.C. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852), 
Patronised by H M. the QUEEN. Contractors to H, M. Government. 
Manufacturers and Erectors of every description of 





RO 












ELECTRIC BELLS, 
SPEAKING-TUBES, do, &o, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free 


aa Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, {01 LEADENHALL STREET, 
LONDON, E.C. 


Telegrams—“TONNERRE LONDON.” 











HOLLOWAYS OINTMENT eats 





For BAD LEGS, BAD BREASIs, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neok and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and OOLDS; and for 
“GOUT, RHEUMATISM, and all Skin Diseases it is unoqualled, 


CK SEC. 
LARGEST | 





« 
5 


UISITE FOR ' 





| 
| 





| Devonian Brachiopoda; a fine selecti 





. entertainment, and caused much amusement. 


F. H. BUTLER, ARS.M,, &c., 


148 BROMPTON ROAD, LONDON, S.W. 


Just received -—-A fresh series of Scottish Rocks; scarce English Middle 
of Metallurgical Specimens, also 
numerous ¢anmples of Rare Minerals frum the West of England | 
Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late RonerT Hunt, F RS E 
Small Collections of Minerals, Rocks, or Fossils, each in Case, suitable 
for Presents or for Tuition, from 2s 6d 









fee t- 
BEK 3 o à 
pea > 1s 
6 & Oe 
50 Pure Concentrated Ge 
a o Z 
Po (o 
5 COCOA :: 
qe om 








HAVE YOU COT THE ZA-ZAH, o VOICE FLUTE ? 


Any man, woman, or child who can or sing can play tines upon it 


, instantly  Imutates the violin, vi.loncello, clanonet, anumals, &e 
ge r No Keys 
a : LB: No Fingering 






f yj No learning wanted 
Played ın Bands, in Concerts, 
in Diawing rooms 


Dear Sir,—I played the Violoncello to Gounod’s ‘Ave Maria’ last 
night upon one of your Za-Zahs, with Pann accompaniment It went ex- 


My brother also introduced the instrument in his ‘ Nigger’ 
Kindly send me six more 
«A RI 


18.3 poast free, le. 24 , abroad, Is. extra; Tenor Za-Zah, is. 6d , post 
free, 18. 8d ; abroad, Is. bd exra Bass Za-Zah, 8 6d » post free, 2s. Od 
inland, Small Orchestra of Seven, with Bass, 88. 8d., free inland P.O 
to Manufacturer, 


M. BARR, 384 BOW LANE, CITY, LONDON, EC. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used Ithas been adopted in 
the principal Banks, Public Ones and Railway Companies throughout 
re š 


eeedingly well. 








It writes almost instantly full Black. |Flows easily fromtha Pen 


Does not corrode Steel Pens. Blotting-paper may be applied at the 
Ts cleanly to use, and not Lable to Blot.! moment of writin: 


Can be obtained in London, through Messrs. Barcis | Sons, Farrirg- 
don Street, W. Enwarps, Old Change, F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin 
MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL— COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 











INVENTIONS EXHIBITION—GOLD MEDAL AWARRED 


DENT’S 
WATCHES. 


NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 
REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C. 
or 4 ROYAL EXCHANGE. 








HEALTH RESORT.—BEXHILL-on-SEA, 


4} miles from Hastings, noted for selubrity of atmosphere and pic- 
taresque eager Furnahed Apartments close ta Station and 
y- 


mgs 6d w Saturday to Monday, fron 44 Home com- 
forts for delicate children and invalids.—Mrs. w 2 Devonshire Road, 
Bexhill-on-Sea. mei 
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MESSRS. MACMILLAN & CO.’S SCIENTIFIC WORKS. 


(J 
PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F R.S. With numer- 
ous Tlustranons, and Coloured Plates. New and Cheaper Edition, 
TEXT-BOOK OF GEOLOGY. By Arcu. GEIKIE, 
LLD, FRS., Director-General of the Geological Survey of Great 
Britain and Ireland, and 1 Diretor of the Museum of Practical Geology, 


London, former! at ine urchiso a Proreisor of Geology and Mineralogyin the 
University of With numerous Illustrations. Second 
Edition. Sixth Apbureh, Taevas and Enlarged. 8vo. 28s 


CLASS-BOOK OF GEOLOGY. By the same 


Author. With upwards of 200 New IMustrations. Crown 8vo. 10%. 6d, 
PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS IN, sd the same Author, With numerous Illustrations 


Fcap. 8vo. 4r. 6 (Questions, ry. 6d ) 

PRIMER OF PHYSICAL GEOGRAPHY. By 
the same Author With oumerong Illustrations, New Edition. With 
TI estions, 18mo. I4 [Science Printers. 

OUTLINES OF FIELD GEOLOGY. By the 
same Author, With numerous Illustrations, Crown 8vo. gs. 6d 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition, 1r8mo, rs, [Sclence Primers. 

THE SCENERY OF SCOTLAND, viewed in 


connection with its Physical Geology. By the same Author. With 
numerous Illustrations Crown 8vo ras. 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F B.S, V.P.G.S., F.C S, M Inst C E., Ancien Elève da 
lLEcole des Mines, Paris , Author of ** A Manual of Metallurgy, oa’ The 
Mining and Metallurgy. of Gold and Silver,” &c. With numerous 
Iliustrations 8vo. 254. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES. 
paved by ARCHIBALD Guinie, F R S., Director- Seueri of the 
Geological Survey of the United Kin; 

VOL. I. THE TEACHING OF EOGRAPHY, 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F RS, Director General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical cology, 

ermyn Street, London, former} Murchison Professor of Geology and 
ineralogy in the University of argh. 8yo. as. 

CLASS- BOOK. OF GEOGRAPHY. By C. B. 
CLARKE, MA, F.G.S., PRS New Edition, a Eighteen 
Coloured Maps. 'Feap Bvo. 34. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS® B B JOHN RICHARD REEN and ALICE STOP- 
FORD GREE With Maps. Fcap 8vo. 39. 

A PRIMER OF GEOGRAPHY, By SIR GEORGE 
GROVE, D.C.L, With Illustrations, 18mo. 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY, Trans- 
lated fromthe German of Dr. HEINRICH KIEPERT. Cr. 8v0. ss. 


HISTORY. 

SHORT HISTORY OF- THE ENGLISH 
PEOPLE. tA JOHN RICHARD GREEN, M A., LL.D., late 
Honorary Fellow of Jesus College, Oxford. With Coloured Ma 
Geral ical Tables, and Chronological Annals, ar Od. 

ANALYSIS OF ENGLISH HISTORY, based on 
Gree! 8 ‘Short History of the English P By È, W. Bre TAIT, 

M A., Assistant Master, Clifton Collage. a Bro 38. 

GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
revised oy enlarged, with Chronological Table, Maps, and Index 

HISTORY OF ENGLAND. By Epu Tuowpr- 

SON. New Edition, revised and enlarged, with Ma 18mo. 2s. 6d. 

A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA BUCKLEY, aoe of ‘A Short History of Natural 
Science '? With Maps. Globe @vo. 3s. 

OUR NATIONAL INSTITUTIONS. A Short 
Sketch ior Schools, By ANNA BUCKLAND. * With Glossary. 

THE VICTORIAN HALF - CENTURY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,”’ 
“ Cameos from English History,” ‘A History of France,” &c. With a 
new Portrait of the Queen, Crown 8vo, paper, 14.3 ; cloth, rs. 6d, 


Crown 8yo. 








POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Professor HENRY SIDGWICK, M A., LL D , Knightbridge Pro 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of “The Methods of Ethics.” Second Edition. 8vo. 16s. 

A MANUAL OF POLITICAL ECONOMY. By 
Rir ht Hon. HENRY FAWCETT, F.R.S. Sixth Edition, revised, 
yin ha cha teron on“ ones Sociala and the Nationalisation of the Land,” 

POLITICAL ECONOMY, By Francis A. WALKER, 
a A Eh; .D., rAuthor of | Money,” “Money in its Relation to Trade,’” 

C. VO. IOs, 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. "WALKER, a. A. Ph D, Author of 
‘Money,” "Money in its Relation to Trade,” &c ‘Grown 810. 6s Ed. 

POLITICAL ECONOMY FOR BEGINNERS. By 
Mrs. FAWCETT. New Edition, With Questions, &c. Feap. 8vo. 


THE ECONOMICS OF INDUSTRY. By Pro- 
fessor A, MARSHALL and MARY P. MARSHALL. Fcap @vo. 


as 6d. 
PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LLD., M.A, ERS New Edition, 18mo. 


1s. [Scrence Primers, 


MENTAL AND MORAL PHILOSO Bagge 

THE METHODS OF ETHICS, By Profess 
HENRY SIDGWICK, MA, LLD, &e Third Edition 
Bvo, x4. A Supplement to the Second Edition, containing all the 
imporgaút Additions and Alterations in the Third Edition. Demy 8vo. 


THÈ HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS. By HENRY SIDGWICK, M.A., 
LLD ,&c. Crown 8vo, ay 

THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION By the Rev ROBERT JARDINE, B D., D Se. 
E din.}, Ex-Principal of ee General Assemb} i cols e, Calcutta 

econd Edition, revised and improved. Crown 

STUDIES IN DEDUCTIVE LOGIC. “By the late 
wW. STANLEY JEVONS, LL.D., M.A., F.R.S. Second Edition. 
Crown 8vo. 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, Lay M: ee Pia S. 
New Edition, With numerous Illustrations, Fcap. 

A TEXT-BOOK OF DEDUCTIVE LOGIC “FOR 
THE USE OF STUDENTS. BTE P. E RAY, D Sc. (Lond. and 
Edin.), Professor of Logic and P gopiy, , Presidency College, Cal- 

cutta Third Edition, Globe8vo. 

PRIMER OF LOGIC. By “W. STANLEY JEVONS, 
LLD,ALA,F.RS. New Edition 18m xs, 

[Science Primers 

PSYCHOLOGY.—I. THE COGNITIVE POWERS. 
Il THE MOTIVE POWERS. By James McCosu, DD. LLD, 
Litt D., President of Princeton Co lege, Author of “Tntuitions of the 
Mind,” ‘Laws of Discursive Thought,” &c. Crown 8vo, 6s, 6a each 

CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication 
Translated into Enghsh by F. Max Murer. With an Historical 
Tarroduction by eee Nort. Two vols. Demy 8vo 16s each. 

Vol. HISTORICAL INTRODUCTION, by Lorrie Norrk; &c. 

Vol Il. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convemence of students these volumes are now sold seperately: 

Of Prof. Max Muller’s translation of the “Critique of Pure Reason,” 

Times says :—'' Through this translation Kant’s work has for the first me 

becomei terimini etke common property ofthe whole world,” 


AGRICULTURE. 

AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, PhD., 
B Sc., F.C S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry ın the Normal School of 
Science and Royal School of Mines, South Kensington Museum, 
Founded upon Leitfaden fur lap lily wi Chemische Analyse, ton 

KROCKE Crown 8yo 72 6d. 

ELEMENTARY LESSONS IN’ THE SCIENCE 

OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 


F Bvo. 38.64 

FIELD AND GARDEN CROP3, DISEASES OF. 
Chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMIJH, F.L S. Fcap 8vo. 45, Gd. 


MACMILLAN & CO., LONDON. 
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Al’ SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 






















A Fre ee N Hon 
AG TEA TURTLE Sour k JEM. À 
EAT LOZENCES Ye: 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


Quite New—Section through the entire Bud of a Lily, showing Orais. $ Very beautiful Groups of about Seventy Eggs of Butterflies, Moths,” 


An excellent relish for “ fish, flesh, 
and fowl.” 


















Anthers, Pollen Grains, &c , st svéw—very fine ase o &c , very artistic and Letecuve © 10 9 
Section through ontire Length "of Tougue of Cat, injected, snowing © Type Slide of Eighty-eight Specimens of "Diatoms from Oamaru ææ TO 6 
Papillee, &c. see x g | Type Slide of Diatoms from Pensacola Bay... Sa ase 8 6 
Very pretty Group of, ‘Parts of Star- fish, stained .. r 6 | Head of Butterfly, showing Tongue, Antennm, &. .. y pas ro 
Firetail Fly, Chrysis ignita, ve brilliant . m I 6 | Cornea of Eye o tle to show ee Images aa we ne r 6 
Brush Diamond Beetle, Phyllobius argenteus ave ase x 6 | Mouth and Jaws of Spider tee wae ioe oe 10 
Whole Cysticercus Tom Hare, mowing Head and Hooklets ... » 3 © | Antheridta and Globules of Chara fragt r o 
Bone of Fish, from Coal Shale i rs a I 6 | Set of Highteen Shdes illustrating thes H aiae of the | Human Eye, 
Ground Spider, showing the sod Nad Eyes, very brilliant ow rő in Case “a 22 0 
orizontal Section through Finger and eos on os “æ 3 0 Section of Spino. of Echinus, ‘Acrocladia | trigonaria ota ose aon r 6 
Teeth and Mouth of Medicinal a ae “de ans æ 3 o | Section of Barbadoes Rock, Pol ta site ve as ee 1 6 
Section through Medicinal Leech ... I 9  Syenite from Cleopatra’s Obelisk for Polariscope ae a a x 6 


NEW HISTOLOGICAL MICROSCOPE, with 4 and t-inch Objectives, m Mahogany Case. The Best Instrument 


for Student’s P 


ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. 


Ether of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“ To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH, 
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CENTRAL INSTITUTION 
Da NEW CHARTS OF SPECTRA 7 
CITY AND GUILDS OF LONDON OF THE STARS, COMETS, NORTHERN LIGHTS, . 
INSTITUTE: SOLAR PROTUBERANGES, ETC. 


TECHNICAL CHEMISTRY. 


x Drawi 

A Course of Lectores on the CHEMISTRY OF OILS (Mineral and From she Obssryal gnsane Draiingsol 
Yapetable) AND FATS, by Dr. A. K. MILLER, Assistant in Research DR VON H. ©.. VOGEL. 
Laboratory, wil! commence on MONDAY, January 23,at 4 p.m. Fee for i 





Sbor further particulars apply at the Central Institution, Exhibition Road, TABLE I. 
or PHILIP MAGNUS, O:gamzing Director eae 8 ew goan an 2 tee of Gan a eyed eo aa 
INSTITUTE OF CHEMISTRY. BE fOr ao as carat 
NOTICE AS TO THE ADMISSION OF FELLOWS AND Spectrum ofa Nebula, the Planet Uranus, a Comet, the Northern Lights, 
ASSOCIATES. Solar Protuberances, &c. i 
The COUNCIL aro pre to consider evidence of Tiaining and The Charts are Printed in Colours in the highest style of Chromo- 


pared 
Quahfication, other than that afforded by Eaanunation, in the case of k y phy. The dimensions of the Charts are: Table I., 46% x 27%; Table 
ersons desirous gf becoming Fellows or Associates of the Institute, who IL 367 x 26" 
ve bean for some time past engaged in the practice of Professional Price of the two Charts, tas., or separate, 7s each. Mounted on Linen, 
Chenustry, and who make application to be admitted before the next Anm- | with Rollers, and Varnished, 41 the Pair, or ros. 6d. each. 
versary Meeting of the Institute, March r, 1888, - - 5 
Forms of Application, with Copies of the By-laws (as allowed by the 


P Counci, February 24, x Copies of the Charter, Lists of Fello 
aad other waformation cat be fad, “om application, by Letter, to the JOHN BROWN I NG, 
ant EERE ‘CHARLES E. GROVES. 68 STRAND, LONDON, W.C. 
No g Adelphi Terrace, Landon, W.C. 
t. 


Now Ready, Vol. VIII. NEGRETTI & ZAMBRA’S 
THE JOURNAL. OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.RS.,, 
of Oxford; and in America of Prof. H. P BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R S, of Baltimore; Prof H. C. 
WOOD, of Philadelphia, 


s By MICHAEL FOSTER, M.D., F.R.S. 


SEISMO GGR A PAS 
From the Designs of Prof. J. A. EWING. 
A fullyillustrated Description will be sent on application. 


THE RADIO-MICROM ETER, NEGRETTI & ZA CATOR will ring a hell 


a ; 7 when the tem: ure in greenhouse falls below or exceeds the point at which 
For measuring radiant heat, designed by Mr, C. V. Boys, and injury would ite plants, &c 


described by him in a paper read before the Royal Society on It also indicates the present temperature as an ordmary thermometer. 
March 24, 1887. ‘The bell can be placed in the gardener’s cottage; or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 














Free by Post. 





Ilustrated Price-Lists gp 





‘his Instrument is more sensitive than any arrangement of Thermopile | coonectin ÉI 105. 
and Galvanometer, and is very rapid and dead beat ın its action, ie wire, 
Manufactured and Sold by 7 7 N EG R ETTI & ZA M B RA, 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, OFTIGIANS AND SEOTBORN VIADUCT LG. T0 T77 Quen, 
ST. TIBB’S ROW, CAMBRIDGE, ENGLAND. Branches :—45 CORNHILL, rar REGENT STREET. 


5 3 g " Photographers at the CRYSTAL PALACE. : 
The Company are appointed Agents for the Microscopes of Zeiss, asupply | N, and Z's Large Illustrated Catalogue, r200 Engravings Price sr 
of which ig kept in stock. Telephone No 6533. 
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ROYAL INSTITUTION.OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W, 


The Right Hon. LORD RAYLEIGH, DCL, F.RS, Professor of 
Natural Philosophy “at the Royal Institution, will, on SATURDAY NEXT 

anary az), at 3 o'clock. begin a Course of Seven Lectures on 

XPERIMENTAL OPTICS (Illustrated by Electric Light) 


Subscription to this Course, One Guinea; to all the Courses in the 
Season, Two Guineas, 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING, 


PARKER & COWARD, Broadway Chambers, Westminster. 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 

D.ssections in spirt showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c , clearly dissected and displayed in 
16 jars All muscles, nerves, and urinary organs, glands, &c., being 
numbered, accompamed by keys. 


MOORE BROTHERS, 
15 KREMLIN DRIVE,. TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas, 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, & EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION, THE LARGEST 

STOCK AND GREATEST VARIETY INLONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


for the Selection of Single Specimens, &c., with Prices, Al 
Ree of Rare Minerals, Rock Spedniene Geological Apparati, 
Collection. of 


a, Hammers, and Microscopic Sections of Rocka. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS, 
Comprising Fossils, Minerals, and Rocka, labelled with Name, Locali 
and Geological Postion, in Mah Cab a ae 
200 ditto, sos. The best value obtaiab e Ee Bee Spemmanh ast. 


Micro-Sections of Rocks in great ty. Cabin - 
and other Geological Hecueter aaa! nity Glare longed Boxes 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852), 
Patronised by H.M. the QUEEN. Contractors to #31. Government, 
Manufacturers and Erectors of every description of 
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ELECTRIC BELLS, 
SPEAKING-TUBES, do, do. 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Luts Post Free 


22 Kirkgate Buildings, Huddersfield. 


LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.G. 
Telegramiı—" TONNERRE LONDON.” 


LIVING SPECIMENS FOR THE MICROSCOPE. 


| GOLD MEDAL awarded at the FESHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Noru carried on by his Son and Brother), 
Who last week sent to his Sub«cribers Melicerta ringens, with sketch and 
description. He also sent out Limnias ceratophylli, Stephanoceros, Argulus, 
Cordylophora lacustris, Trout Fry, Volvox globator; also Amæba, Hydra, 
Vorticel a, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. g A 
| Weekly announcements will be made in this place of Organisms T. B. 
| Is supplying 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 14 
or Twelve Tubes for x05, 6d. 


Portfolio of Drawings, Eleven Parts, 1s. eech. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 
IREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Shdes, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c, &c. 


' 
| ‘The List, which includes some choice productions from the Owens College 
t (by permission), post free for One Stamp. 

‘ . 


| PRACTICAL BIOLOGY, CHEMISTRY, 


PHYSICS, MATHEMATICS, &c —Evenmg Classes at King's oe 





n 
a 





| 





by the Tutors of the ery. x ondence Classes, T W SHO 
MD., B.Sc, H F. MORLEY, D Se, MA, J AL LIGHTWOOD, 
M.A, &c. Preparation for all Exam.nations, especialiy those of the 

ndon Unrveiaty. Also Preparation by Correspondence. Very 
successful. More Candidates the BA. 1887 than from any 
other Institution. Secretary, Mr. E. S, WEYMOUTH, M.A, 38 Christ- 
church Road, Brondesbury, London, N.W. 





TO BIOLOGISTS.,—Well-preserved Speci- 
mens fixed by osmic or sulpho-picric, &c , or frving, by arrangement 
Grantia, Sycon, Leucosclema, Sarsia, Rhizostoma, Alcyonium, Actinia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus Synapta, 
Plinara, Nemertes, Aphrodite, Polynse, Marphysa, Nereis, Sagitta, 
Chetopterüs, Lepas, Apus, Nebalia, Mysıs, Palæmon, Cancer, 
Nymphon, Lutrana, Halotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelina, Fragarium, Botryllus, Balanoglossus (° Sarnzensrs,” 
Kerh,), Amphioxus, Lepadogaster, &c., at very moderate charges. 
Also Aliro mounte and Cabinet Specimens in ev branch.—, 
SINEL, Cleveland Road, Jersey.— Lasts on application 


‘BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. K@CH'S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete hustrated se of Chemical Apparatus, post 
ree, IS. 





+ 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 





| 
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MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FORƏMUSEUMS AND PRIVATE CoL- 
LECTORS : BERYLS, Topazes, RUTILES ON MATRIX, CRLES- 
TINE, OPALI, &e., &e. 

RARE MINERALS FOR S@IENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS oF AMMONITES AND 
NAUTILI, 

New Sgries or Rocks, MICROSCOPIC SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES, 


CATALOGUES ON ÅPPLICATION, 
SAMUEL HENSON, 


277 STRAND, LONDON, 
Opposite Norfolk Street. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy Bvo, 480 pp., Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 
LONDON, W.C. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Jcurnal mm Scotland, circulates extensively among 
Landowners, Farmers, Resident ents, and others interested in the 
management of land throughout the United Kingdom 
The AGRICULTURIST is published every Wednesday afterroon in time 
for the Evening Mails, and contains Rerorts of all the pnnapal British and 
Trish Marketa of the week 
Thespecialattention of Land Agents ıs directed to the AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 14s, 


Offices—377 High Street, Ed.nburgh, and 145 Queen Victoria Street, 
London, E.C. oney Orders payable to C. and R ANDERSON. 














On the rst of every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by James Brrrren, F.L.S , British Museum, 
CONTENTS Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs —Artiges in Journels.—Botanical New s, =e 
Proceedings of Societies. 
Price rs 3. Subscription for One Year, payable in advance, rzs. 
London: WEST, NEWMAN, & CO , 54 Hatton Garden, B.C 


THE BREWERS’ GUARDIAN: 


A Fortnightly, Paper devoted to the Protection of Brewers’ Interests, 
> icensing, Legal, and Parhamentary Matters 

Revisw or THE Maur ann Hop TRADES; AND WINS AND Spirtr TRADE 

` RECORD. 


The Organ of the Country Brewers. 


“The Brewers’ Guardian ”’ is published on the evening of every alternate 
Tuesday, and 1s the only journal officially connected with brewing interests 

Subscription, 16s, 6d, per annum post free, dating from any quarter-day. 
Single copies rreach Registered for trans ion abroad. 





Just Published. Demy 8vo, Cleth. Price 3s 6d. 


THE ELEMENTS OF GRAPHICAL 
ARITHMETIC AND GRAPHICAL 
STATICS. 


A TEXT-BOOK FOR ENGINEERS, ARCHITECTS: 
AND SCIENCE STUDENTS. 


BY 
JOHN Y. GRAY (Queen’s Medalist), 
AND 


GEORGE LOWSON, M.A., B.Sc. 
London and Glasgow: WILLIAM COLLINS, SONS, & CO, Lro 





Price One Shulling, Post Pree 
A LETTER TO THE REGISTRAR-GEN ERAL 
ON THE 


SPREAD OF CANCER 
IN ENGLAND, AND ITS CAUSE. 


By JOHN FRANCIS CHURCHILL, M. 


DAVID STOTT, 370 Oxford Street, W. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional [lInstrations 


Conducted by C, G Barrert, J W. Doveras, W. W. Fowrmr, MA, 
F.L.S, R. McLacuian, P.R S, E Sauvpers, F LS, and 
HE STAINTON, FRS 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomo'ogy, and especially on the Insect, of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols, I to IX. ros. each to purchasers of complete sets. the succeeding 
volumes may be had separately or together, at 7s each 

London: GURNEY & JACKSON (Mr, Van Voorst’s successors), 
t Paternoster Row. 

N.B.—Communications, &e , should be sent to the Editors at the above 

aldress 


VAN 
HOUTEN’S 
pure soluble COCO A | 


Is THE BEST 
and really THE CHEAPEST in the end. 





The volumes com- 











The BRITISH MEDICAL JOURNAL says?—"'' Van Hoursn’s Cocoa’ 














THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in © respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any timo; 
preceding numbers of the year furnished subsequently. Pricer2s for twelve 
months. Advertisements 4a a lmewidely spread by this paper; considerable 
abatement for 3, 6, ra months’ insertion, Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28, Edited by W. von Freepan, M.R. 
Hamborg, Alexander treet, 8 





isadmirable. In flavouritis perfect, and itis so pure, well prepared, and 
rich,” &c., &c. 
BAER AVC DHE THIS 
‘ie OLLOWAY'S PILLS aan 





Is a Certain Cure for all Disorders of the LIVER, STOMAGI! 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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SOLE MAKER: 
JAMES J. HICKS, 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &¢., 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 


8,9, & 10 Hatton Garden, London, B,C, 
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oLARGEQ NEW NICOL PRISM POLARISCOP 


oy * a 
E A eet ALT i 


E FOR PROJECTION, Gives better results than any other form 


For Particulars of POLARISCOPES 
fe and MICRO-POLARISCOPES for 
Sereen Projection, LANTERN MI- 
H CROSCOPES, OPTICAL and ELEC- 

'FRIC LANTERNS, SLIDES, &e ,see 
Catalogue, 4 Stamps. 
Scientific Apparatus of every Deserta- 
tron Jor Colleges, Insitiutiont, Gc 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 
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aug Manufacturing Opticians to the Queen 

'H} and the Government, Agents by Ap- 

fta] pomtment to the Science and Art Dept. 
3 FLEET STREET. LONDON. 








EsranLisnen 18549. 


CAMERAS, LENSES, 





AND 


Magic Lanterns. 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogues are 
Astronomy, goo Tules, 2d. ; Conchology, goo Titles, 2e. ; 


Botany, 2000 Titles (6d.); Entomology, 800 Titles (2d.); 
Geology, 12co Titles (4¢.). POSTAGE FREE. 








Mathematical Instrument Manufacturer to H.M Government, Council of 
Loi India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instraments 
of Every Description, 


Of the Highest Quality and Finish, at the most Modernte Prices. 
filustrated Price List Post Free. 


W. F S. obtained the only Medal in the Great Eatibition of 1862 for 
Excellence of Contruction of Mathematical Jnstruncots, and «the only 
Goap Mrpax in the [ternational Inventions Evhibitien 1885 for Mathe- 
matun Work, Siler Medal, Architects’ Exhibtion, 1P °F 


Address —-GRIAT TURNSTILF. HOI BORN, LONDON, W.C. 


Apparatus for Enlarging, Lf ste 








PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY. 


CaTaLocue FREE 


Fe Thermometers, 
j Barometers, 
Microscopes, & 
$ Scientific Apparatus. 





99 HATTON GARDEN, LONDON, E.C. 





Just Published, Royal 8vo, Price ass, Cloth 


FLOUR MANUFACTURE: a Treatise on 


Miling Scierce and Practice By FRIEDRICH KICK, Imperial 

Regierungsrath, Professor of Mechanical Technol in the Imperial 

German Polytechnic Institute, Prague. Translate? from the Second 

Enlarged and Revised Edition, with Supplement, by H. H. P. 

POW ES, A M.I C.E. IuMrated with 28 Folding Plates and 167 
cuts, 


“This work is, and will remain the standard authority on the science of 
milling.” —The Aller, January 2, 1888 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 





R. FRIEDLANDER und SOHN, BERLIN, N.W., Carlstragse x1. 
Just Published. Important New Work on Diatoms. 


Die DIATOMACEEN der POLYCIST- 


INENKREINE von EREMIE in HAYTI, WESTINDIEN. 
Beschrieben und abgebildet von ALFREDO TRUAN y LUARD und 
Dr. O1TY N WITT. 


Imperial 4to,Cwith 7 Micro-photographic Plates (made directly from the 
Preparations). Price 18 Marks (sh.) 


Only a Small Nuntber of Copies Printed. 


R. FRIEDLANDER und SOHN, Berlin, have the Largest Stock of 
Publicauons on Diatoms. Catalogues sent. 


“COPERNICUS.” — Wanted, a Copy of 
No 21, ata Reaconeble Price.-—Address, Rey A, Prerwan, Murston 
Rectory, near Sutingbourne. 
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SUBSCRIPTIONS TO “NATURE.” 
1 ae 

ie a E see eo 2 28 OO 
Half-yearly . . . M a wree T 
Quarterly . Sear” “ape tes a eel ae 6 
To the United States, thegContinent, &e. i z 
a D 

Yearly sea aa ea re aae a we BO G 
Half-yearly . s.. 6 ee te ee ew TG OG 
Quarterly. 2. 1 we we ee et 8 o 
To India, China, and Japan :— 5 
LE . 

Vearly s e ai a aa au e o eaae BR 
Bea A R 
Quarterly. ..... ... 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d, ` gd. per Ling after. 


One-Eighth Page, or Quarter Column, . . .0 18 6 
Quarter Page, or Halfa Column... .. «115 0 
Half a Page, ora Column. . . 1. + 6 4 «3 5 0 
Whole Page . -«.6 6 0 


Money Orders payable to MA ‘CMILLAN & co. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies., 


LONDON, 


THURSDAY, JANUARY 19 
Revat oar; at 4 30.—Notes on the Spectra oe the Aurora’ J. Nornan 
Lockyer, F R.S —On the Secondary Carpals, Noe ae and Digital 
Rays i in the Wings of Existing ent Birds : Prof. K. Parker, 


LINNEAN Sociury, at 6.—~Influence of Laght on Protoplasmic Movement, 
Part II. : Spencer Mfoore.—Studies of the Machrochires (Humming Birds 
and Albes): Dr. R. W. Shufeldt —New British Plants: W. H Beeby 

CHEMICAL Socrmty, at 8—On Morindon: T. E. Thorpe, F.R.S., and 
W. T Smth—On Manganese Triomde: T. E Thorpe, FR S, and 
F. J Hambly —Contnbuton to the Theory of the Vitnol ‘Chamber Pro- 
cess: Prof Lunge —Stndies in Coal Distillation: Lewis T. Wright. 

ROYAL INSTITUTION, at 3.--The Walker School: Hubert Herkomer 


FRIDAY, JANUARY 20. 
ROYAL INSTITUTION, at g —Diffraction of Sound ` Right Hon. Lord Ray- 


leigh, F R S. 
SATURDAY, January at 
ROYAL Le at 3—Experimental Optics: Right Hon. Lord 


Raylegh, F.R S. 
SUNDAY, JAKUARY 22. 


SUNDAY LECTURE Society, at 4.—The Progress of Socialism ; its effect 
on Social Welfare : Sidney Webb. 


ALONDAY, January ag 


ARISTOTELIAN SOCIETY, at 8--The Philosophical Importance of a True 
Theory of Identity’ Bernard Bosanquet. 


TUESDAY, JANUARY 44. 
ANTHROPOLOGICAL INSTITUTE, at 8.30 —Anniversary Meet 
INSTITUTION OF CIVIL ENGINEERS, at 8 —The Erection anne se 
Dna e over the River Hooghly, on the Lane of the East Indian 
radford Leslie, K,C.J.£ 
hone INSTITUTION, at 3— Before and after Darwin’ George John 


Romanes, F.R.S. 
WEDNESDAY, JANUARY 25 
GEOLOGICAL SOCIETY, at 8.—~On Aflurus licus, a New Carnivore from 
the Red wah Prof W. Boyd Dawkins FR S —A Contribution to the 
Geology peel Geography of the Cape Colony: Prof A. H. Green, 
F.R.S.—On New Lepidotoid Ganoids from the Early Mesozoic De- 
posits of Oas. Free State, South Afmca: A, Smith Woodward —On 
some Remains of Squatina Craner, sp. nov., and the Mandible of Belono- 
stomus cinctus, from the Chalk of Sussex, preserved in the Collection of 
Henry Willett, Brighton Museum: A. Smith Woodward, 
Se OF ARTS, at 8.—Thentres and Fireproof Construction: Walter 
} Emden. 
ATHEN”UM Society, at 8.—On Rude Stone Monuments: A. L Lewis. 
THURSDAY, JANUARY 26. 
Roya SOCIETY, 30 —The following Papers wil! 
The Emigration Or Pabo pd jena an. the in the Sta . with a Note on 
the Madreporite of Cnbella ocellata. Herbert E. Durham.--On Tidal 
Currents in the Ocean’ J. Y. Buchanan, F.R S. 


ROYAL INSTITUTION, at 3.—My Visits to Amenca : Hubert Herkomer. 
FRIDAY, JANUARY 27. 
SOCIETY or Arts, at 8 —The Public Health in India: Mr. Justice Cunning- 


ubilee ’" 
mlway ! 


obably: be read t 


INSTITUTION or Civm ENGINEERS, at 7.30.--Pumping-Machinery in the 
&» Fenland and by the Trentside. Lawrence Gibbs. 


Rovat INSTITUTION, at 9.—The Exploration of Masai-Land: Joseph 


Thomson 
SATURDAY, JANUARY 28. 


Rovau Ler enieN, at 3--Evpenmental Optics: Right Hon Lord Ray- 
legh, F R.S 
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STANDARD 
LI FE l i INVESTED FUNDSe exceed 64 MIL- 
O FFI C E Le oa WILLIAM STREET, EC. 

HAVE YOU GOT THE ZA-ZAH, oa VOICE FLUTE? 


LIONS, increasing gam and tho New 
Any man, woman, or child who can k or sing can play tunes upon it 





Business for the last Bonus period excteded 
the amount transacted by any of the Scottish 





instantly, Imitates the violin, violoncello, elarionet, animals, &c 
No Keys 
1p. No Fingering 


No learning wanted. 
Played in Bands, in Concerts, 
in Drawing rooms. 


“Dear Sir,T T played the Violoncello ello part to Gounod’s ‘Ave Maria’ last 
night upon one o ann accompaniment It went ex- 





Ses Za-Zahs, 
My brother also bao ea the instrument in his ‘ Nigger” 


ceedingly well, 
entertamment, and caused much amusement. Kindly send me siz z more: a 
18.3 post feel ie 2d. ; abroad, 1s extra; oe Za-Zah, 18. 84. ; post 


free, 18 8L; is. bd. ex'ra. Bass Za-Zah, 28. 6d. ; post free, da. Od. 
inland. Small oie of Seven, with Bass, 85 8d., free inland. PO. 
to Manufacturer, 


M. BARR, 384 BOW LANE, CITY, LONDON, EC. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
ORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, 











ACID PHOSPHATE, 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A. 


F. H. BUTLER, ARS.M, &c., 


148 BROMPTON ROAD, LONDON, S.W, 


Just received -~A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens; also 
numerous examples of Rare Minerals from the West o England 

Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection of the late Rongrt Hon, F.R S. 

Small Collections of Minerals, Rocks, or Fosmls, each in Case, suitable 
for Presents or for Tuition, from as 6d 
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MESSRS, MACMILLAN & GO.8 SCIENTIFIC WORKS. 





BIOLOGY. | BIOLOGY* continued. 

A TEXT-BOOK OF PHYSIOLOGY. By MicHarL PRACTICAL INSTRUCTION IN BOTANY, A 
FOSTER, M.D., Sec. R.S , Professor of Physiology in the University ' COURSE OF. By F. O. BOWER, D Sc., F.L.S., Professcr of 
of Cambridge. With Illustrauions. Fourth Edition, revised. 8vo. ars Botany wn the University, of Glasgow, and SYDNEY pepe 

ELEMENTARY PRACTICAL PHYSIOLOGY, A fey Disc, BR S., Ee CW and Lecturer, t's College, Cam- 
COURSE OF. By Prof. MICHAEL FOSTER, M.D., Se, RS, BMPR. meS Direo ofthe Royal Gardens Kew’ Grn ewe” 


Part I. -PHANEROGAMA—PTERIDOPHYTA. ós. 
Part I.—BRYOPHYTA—THALLOPHYTA. 44. 6d. 
LESSONS IN ELEMENTARY BOTANY. By 


Professor OLIVER, F.R S. New Edition. With numerous Illustra- 
tions, Fcap 8vo. 4s. Ôd. 


&c , and J. N. LANGLEY, M.A., F.R S., Fellow of Trinity College, 
Cambridge. Fifth Edition. Crown 8vo. 7s. 6d. 
PRIMER OF PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec. R.S., &c. With numerous Illustrations. 18mo. 
In [Scrence Primers. 
PHYSIOLOGY, ELEMENTARY LESSONS IN. x 
By THOMAS HENRY HUXLEY, FRS. New Editon, With PRIMER OF BOTANY. By Sir J. D. HOOKER, 
numerous Illustrations. Fcap 8vo. 4s. 6d. (Questions on, rs 6d.) K.CSI, CB, M.D., F.R S, DCL. With numerons Illustrations. 
ELEMENTARY PRACTICAL HISTOLOGY. By New Edition, 18mo. 1s, [Science Primers 
WILLIAM FEARNLEY. With Illustrations. Crown 8vo. 7s. 6c. THE STUDENT'S FLORA OF THE BRITISH 
ELEMENTS OF THE COMPARATIVE ANA- ISLANDS. By Sir J. D. HOOKER, K.C.S.1,C.B, M.D., F.R.S., 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT D.C.L. Third tion, revised. Globe 8vo. ros 6d, 
» F rofessor of Anatomy, ang Directorofthe Institute | FIRST BOOK OF INDIAN BOTANY. B 
Cea O BARRER Brey of Frieburg-in- DANIEL OLIVER, F.R S Sc, Professor of Botany in Uatversity 


Baden. By W. NEWTON PAR Professor of Biol in the 
Yniversity College of South Wales and Monmouthshire With Addi- Collage, London, &c. With Illustrations. Eatra feap. 8vo. 6s, Gd, 
t 


Bons by the Author and Translator, With Two Hundred and Seventy A DICTIONARY OF ECONOMIC PLANTS. 


A TREATISE ON COMPARATIVE EMBRYO- Their ae Products, and Uses. By JOHN SMITH, A.L.S, &e 
LOGY, By F. M. BALFOUR, M A, F.R S, Fellow and Lecturer of os 
Trmty College, Cambridge. © With Illustrations. Second Edition, | DOMESTIC BOTANY: An Exposition of the 
reprinted without alteration from the First Edition. In 2 vols. 8vo. Structure and Classification of Plants, and their Uses for Food, 
Vol I 18s. Vol. II. ars. Clothing, Medie.ne, and Manufacturing Purposes. By JOHN SMITH, 
ELEMENTS OF EMBRYOLOGY, By Prof. MICHAEL A.L.S., &c. With Illustrations New Issue. Crown 8vo. ras. 6d. 


FOSTER, M.A, F.R.S, and the late Ò M. BALFOUR, FRS. ry 
Second Edition, revised and enlarged. Edited by Apam SEDGWICK EUROPEAN BUTTERFLIES, A Ae enero 
M.A,and Warrer Hears. With Hlustrations Crown 8vo. ros OF, By W.F. DE VISMES KANE, M.A., MR, , Member o. 
the Entomological Society of London, &c. Wah Copper Plate Ilustra- 
ELEMENTS OF COMPARATIVE ANATOMY. tions, Crown 8vo. xos. 6d. 


By Profesor CARL GEGENBAUR, A Translation b F JEFFREY A LIST OF EUROPEAN RHOPALOCERA, 


A. Revised with Preface by Professor E. 
KESTER. ERS With numerous Illusbations, Ovo. are, WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS 


ANATOMY, LESSONS IN ELEMENTARY. By Reprinted from the Handbook of European Butterflies. Crown 8vo. 15. 
ST. GEORGE MIVART, F.R S. With numerous Illustrations. 
ANTHROPOLOGY. 


Fcap Bvo. 6r 6d. 
A TEXT-BOOK OF THE PHYSIOLOGICAL ne OPOLO od “he Stud 
CHEMISTRY OF THE ANIMAL BODY. Including an Account ; THROPOLOGY. An Introduction to the Stu 
of the ore Changes Sonne es Pisae Pi tea aerate of Man and Civilisation. By E. B. TYLOR, D.C. L.e F.R.S. Wich 
Owens College, Manchester, s vols Ove. With Illustrations. Vol, ngmepons Mlustrations. “Crown 8yo. -44 Be 
A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H. HUXLEY, F.RS, MEDICINE. ; 


T 8s. {Vol IT in the press, 
Gsiegs, Cambridge, New Edison, reviead and tatsnied ty G B | A TEXT-BOOK OF PHARMACOLOGY, THERA- 





College, 

HOWES Assistant Professor of Zoology, Normal School ı f Science and PEUTICS, AND MATERIA MEDICA, By T. LAUDER BRUN. 
Royal School of Mines; and D. H. OTT,MD, PhD, Assistant TON, M. D.Sc, FRCP, FRS, Assistant Physician and 
Professor of Botany, Normal School of Science and Royal School ot Lecturer on Materia Medica at St. Bartholomew's Hospital; Examiner 


Mines, With a Preface by T. H. HUXLEY, F.R S. Cr 8vo. ros. 6d. in Materia Medica in the University of London, in the Victoria Um 


AN R TION T versity, and in the Royal College pf Physicians, London ; late Examiner 
T INTI ODUCTIO By Ra eee ones in the University of Edinburgh. Adapted to the United States Pharma- 


| : p 
: ja by FRANCIS H. WILLIAMS, M. D., Boston, Mass. Third 
LLD., F.R S., Director of the Natural History Departments of the fh pr ew British Pharmacopcela ‘edinm 
British Museum, late Hunterian Professor of Comparative Anatom | Edition. Adapted to the New Bri P! 1885. M 


and Physiology im the Royal College of Surgeons of England. Wi Bvo, ars. 


namerous usvaan: Haition. Revised with the assistance | TABLES OF MATERIA MEDICA: a Companion 


f h D , M.A , Lec the Ad 
phere et ee Le Ciratorin Univ, of Camb Ce bee? a aT | tothe Materia Medica Museum. By the same Author, With Illustra- 
tions. New Edition Enlarged. 8vo. ros. 6a; i o 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. | TEXT-BOOK OF PATHOLOGICAL ANATOMY 
A OA PACS. Royale O A E butt A A AE 
i A COURSE OF INSTRUCTION IN ZOOTOMY QTisTER, MLAS MD, BSc, FRCP, Fellow and Medical 
QERTEBRATA) By T. JEFFREY PARKER, B Se. Londen, Lecturer of St John’s College, Cambridge, Physician to Addenbrooke’s 
rofessor of Biology in the University of Otago, New Zealand. With Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations Crown 8vo. 8r l Illustrations, Medium 8vo. 


6d. ; 
THE FERTILISATION OF FLOWERS. By Pro- : Part Pigeon PATHOLOGICAL ANATOMY, Second Edition. 
fessor HERMANN MULLER. Translated and Edited by D'ARCY Part IL-—SPECIAL, PATHOLOGICAL ANATOMY. Sections L— 








W. THOMPSON, B.A. Professor of Biology in University College, VIII, Second Edition. ras 6d, Sections IX.—XII. sas. 6d. 
Dundee. ih a Prece p CHARLES DARWIN, F.R.S. With ICRO-ORGANISMS AND DISEASE. An I 
numerous Illustrations. ium 8vo. ars, MIC - a h VA no an- 

STRUCTURAL BOTANY, OR ORGANO- | ‘troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are M.D., F.R S, Lecturer on General Anatomy and Physiology m tre 
added the Principles of Taxonomy and Phytography, and a Gloss Medical School of St. Bartholomew's Hospital, London. With rer 
of Botanical Terms. By Professor ASA GRAY, IED. Bvo. ros, a. Illustrations, Third Edition, Revised. Crown 8vo. 6s, 
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MESSRS, MACMILLAN & C0.'S NEW EDUCATIONAL BOOKS. 








NEW EDITION, THOROUGHLY REVISED, 


A SHORT HISTORY OF THE ENGLISH PEOPLE. By Jonn RICHARD 
GREEN, Honorary Fellow of Jesus College, Oxford. With Maps and Tables. Crown 8yo. 8s. 6/ (129th Thousand.) 


The necessity has long been recognized for a Revised Edition of this well-known book; but Mr. Green always felt that 
no revision would be satisfactory that was otherwise than complete, and he was‘unhappily not spared to carry this out himself. 
The book has therefore remained substantially unaltered until now. In this New Edition, which was undertaken at the Author’s 
express wish, Mis. Green has been careful not to interfere with the plan or structure of the book: but while guided in general by 
the later work of her husband ın his larger history she has not hesitated to avail herself also of books recently published, and of the 
ready help and advice of many of Mi, Green’s historical friends, including the Bishop of Chester, Canon Creighton, Mi. Bryce, 
Mr. Lecky, and Professor Gardiner. Marginal notes and dates are foi the fist time given throughout, which will add to the 
convenience of the book for school use; and the Chronological Tables have been carefully revised. 


A TREATISE ON ALGEBRA. By Cuarres Smitu, M.A., Fellow and Tutor 


of Sidney Sussex College, Cambridge, Author of ‘‘ Elementary Algebra,” ‘Conic Sections,” “ An Elementary Treatise on 
Solid Geometry,” &c. Crown 8vo. 75. 6d. 

This book is designed for the use of higher classes of schools and the junior students in the Universities. No pains have been 
spared to insure variety and interest inthe examples. With this end in view hundreds of examination papers have been consulted, 
including, with very few exceptions, every paper which has been set in Cambridge for many years past. Amongst the examples will 
also be found many interesting theorems which have been taken from different mathematical journals. 


NEW EDITION, THOROUGHLY REVISED AND ENLARGED, 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY ~ 


BIOLOGY. By T. H. HUXLEY, F.R S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ's College, 
Cambıidge. New Edition Rensed and Extended by G. B. HOWES, Assistant Professor of Zoology, Normal School of 
Science and Royal School of Mines, and D. H. SCOTT, M.A., Ph.D., Assistant Professor of Botany, Normal School of 
Science and Royal School of Mines, With a Preface by T. H, HUXLEY, F.R.S. Crown 8vo. tos. 6d. 


NEW PART, VOL. III. PART IV. PRICE 21s. NOW READY. 


A TREATISE ON CHEMISTRY. By Sir Hewry E. Roscoe, F.R.S., and 


C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 
With Illustrations. 8vo. 


Volumes I. and II..—INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. With a Portrait of DALTON, Engraved by 
C. H. Jens. 21s, Vol. IL Part I —Metals. 18s. Vol. IJ, Pat 1.—Metals, 18s. Vol. III. Parts I., II., and IV.— 
ORGANIC CHEMISTRY. 21s. each. Part III. 18s. . 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By Ira 
REMSEN, Professor of Chemistry in the Johns Hopkins University. Fcap. 8vo. 25, 6d. 


A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. By W. 
NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, Dublin; Ex-Vice-Piesident and Examiner in Analytical Chemistry to the Institute of Chemistry of 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors. Globe 8vo. 55. 


PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS 


OF COLLEGES. By BALFOUR STEWART, M.A. LL.D., F.R.S., and W, W. HALDANE GEE, B:Sc. (Lond.), 
Demonshiator aad Assistant Lecturer in Physics at the Owens College. Part IL—ELECTRICITY AND MAGNETISM. 
Glo vo. 25. 6d. 


POLITICAL ECONOMY. By Francis A. WaLkEr, Author of “ Money and its 


*Relation to Trade and Industry,” ‘‘ Land and its Rent,” &c., &c. Second Edition, Enlarged. 8yo. 125. 6d. 


THE CHARACTER AND LOGICAL METHOD OF POLITICAL 


ECONOMY. By J. E: CAIRNES, LL.D., Emeritus Professor of Political Economy in the University of London. 
New Edition, Crown 8vo. 6s. 


COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. By 
J. TALBOYS WHEELER. Crown 8vo. 3s. 6d. 


Macmillan and Co.s Descriptive Catalogue of New and Forthcoming Educational Books post free on app-iicaiion. 


MACMILLAN AND CO., BEDFORD STREET, LONDON, W.C. 
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Just Ready, Royal 8vo, paper covers, with Co oured Plates, 7s Gel. Ło, Cloth, Vol I » Vol, IL. 16s 
ANNALS OF BOTANY, Vol. I, No. II. Edited byl, | A TREATISE ON STATICS. By G. M. MINCHIN, 
BAYLEY BALFOUR, MA, MD, FERS, Professor of Botany, MA ‘Third Edition. 
Oxford , S. H. VINES, D Sc., F.R.S , Reader in Botany, Cambridge: - “ By far the best treatise on statics in the English language." Wew York 
and W. G. FARLOW, M D, Profesor of Cryptogamic Botany, Har- Nation $ 
vard, Mass, U.S A asusted by other Botanists No JI contains | “A most important work, 12 fact, one of the best treatises of the day ”— 
pers by Sir J. D. Hooker, F W, Onir F. O Bowar, D. Nature 


Reiews, S MAR ee ad st yxoLD» Vatzhy į Notes, With 241 Woodcuts and an Index, Royal 8vo, half-morocco, aas 6d, 


#,* Itas proposed to publish under tras title from time to tune orinal COMPARATIVE ANATOMY OF THE VEGETATIVE 


papers, adequately illustrated, on subjerte pertaining to all branches of ORGANS OF THE PHANEROGAMS AND FERNS By Dr A. 
Botanical Science, A record ef lotanizal works publashed im the English DEBARY Translated and Annotated by F O Bowen, M A,F LS, 
language will be a special ferture Full prospectus sent posi sree on and) H. Scott, SLA, PhD, PLS. 

application. No. I may su’) be had, price ds 6a “Deserves the erthusiastic praise of all competent botanists.” — 


Just Published, Demy Svo, w.th Lithography, stuf cover, y 67. sltheneum 


THE TUEORY AND USE ofa PHYSICAL BALANCE. Just Publshed, with 407 Woodeuts, Royal 8vo, half-myrocey, ars 


By JAMES WALKER, MA, De-sastrator of the Clarendon | OUTLINES OF CLASSIFICATION AND SPECIAL 
Laboratory. MORPHOLOGY OF PLANTS, A New Edition of Sachs’s “ Text- 





This acconnt of the Physical Balan e was inten ted originally as a chapter book of Botany,” Book II By Dr. K. GOEBEL, Professor in the 
of a book on Practical Physics for the use of students at the Clarendon ' University of Rostock Translated by H. E. F. Garnsey, BI A., and 
aboratory, Asit at probabi that the publication af the complete conrse Revised by I. B BaLrour, M.A, F.R.S., Professor of Botany, Oaford. 
may be delayed, it has been thought advisable to prllish the chapters as they "As a clear, succinct, and scholarly abstract of all that ıs kaown up to 
are ready, without wailing for the rest of the work. date a» tothe morphology of plints from the highest to the lowest it will 
PART 1. OF A NEW SCHOOL GEOGRAPHY. hold its own for several years ts come.”—sl cadenty. 
Just Ready, Crown Bwv, cloth, zs. 6d. Just Published, with 455 Woodcuts, Royal 8vo, half-moroccn, 314. 62. 
GEOGRAPHY for SCHOOLS. By ALFRED HvuGuHES, | LECTURES ON THE PHYSIOLOGY OF PLANTS. 
M.A, Assistant Master at Manchester Grammar School l By JULIUS VON SACHS. Translated by H. MarsnaL Warp, 
Part I PRACTICAL GEOGRAPHY, With Diagrams, DLA, F.L S., Fellow of Christ's College, Cambridge, and Professor of 
This Practical Geograpiy” is based on the results of several years’ Botany, RIE. vollege, Cooper’s Hill, 
experience tn the modern side ai the Manchester Grammar School, Tt has “ The book 1. certainly a remarkable one;. . . it will always be a valuable 
been found possible, within the limits of an ontinary term's geographnal work ”"—Natw e 
course, to inchide the consideration of many asses of prol lents which are *.* These three works are intended by Prof. J. von Sacks to supersede 
not usually treated at school, lis t Text-b008 of Botany,” the second edition of the axthorized English 
e:e epee =U Just Ready, Demy 8vo, Cloth, axe. Hanslation of witch teas pdbiished in 1832, and which tt ts not proposed to 


FERATI, 
TRANSLATIONS OF F Seren BIOLOGICAL. ME- “An undertaking which must eam the heartiest thanks of English students 
Prof. J. BURDON-SANDERSON, 31 DF R-S T Memoirs on the | Of botany.” =N ature. 


Physiolcgy of Nerves, of Muscle, and of the Eiectrical Organ. With 193 Woodcuts, Royal 8vo, halfmorocco, 228 6d 








Royal 8vo, Cloth, ass. amr | COMPARATIVE MORPHOLOGY AND BIOLOGY OF 

GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- | THE FUNGI, MY¥YCETOZOA, AND BACTERIA, By A DE 

GRAPHICAL By J PRESTWICH, M.A, F.R S, ‘Professor of | BARY. Authorized English Translation by H E F Garasev, M.A 

Geology, Oxford. Vol I., Chemical and Physical. Vol. IL shortly Resised by I, B. Barrotr, MLA, M.D., FR S., Professor of Botany, 
“Stands out from the long range of modern treatises,” —Academy, 1 Onaford 


London : HENRY FROWDE, Clarendon Press Warehouse, Amen Corner, E.C. 





RECENT VOLUMES IN THE | MESSRS. LONGMANS & C0.’S LIST. 
INTERNATIONAL SCIENTIFIC SERIES, ase 








Svo, 18s. h 

J MODERN THEORIES OF CHEMISTRY. 
à - : By Prof LOTHAR MEYER _ Translated, from the Fifth Edit f 
Crown 8vo, With Illustrations, 5s. the German, by B, PHILLIPS BEDSON, D Se (Lond }, B.Sc. (Vict), 
F.C S., Professor of Chemistry, Durham College of Science, Nen- 
A MANUAL OF THE BRITISH castle-on-Tyne, and W. CARLETON WILLIAMS, B.Sc. (Vict), 

DISCOMYCETES. With Descriptions of all the Species F.C.5., Professr of Chematry, Firth College, Sheffield 

of Fungi hitherto found in Britain included in the Family, Crown 8vo, 35. 


and Illustrations of the Genera in 12 Plates, y| A COURSE OF LECTURES ON ELEC- 
WILLIAM PHILLIPS, F.LS. TRICITY, delivered before the Society of Ars. By GEORGE 
FORBES, MA. FARS (L and E) FRAS, 3LATE, and 


Crown Sis 5s. E,Assoz.Iust C E E Nyat weeh. 
ANIMAL MAGNETISM. By ALFRED Crown Bvo, 74. 6d. 
BINET and CHARLES FERE. ASTRONOMY FOR AMATEURS: A 


Practica! Manual o fTelescople Research in all Latnudes adapted to tne 
c 8 ss aa Powers of Mcderate Instruments, Edited by JOHN A, WEST- 
rown 8vo, With go Figures, 5s. WOOD OLIVER, with the assisinnce of T. W BackHovse, 
x ape ERAS, S W. Burnnyau, MA, FRAS; J Rann Carron, 
WEATHER S: A Popular Exposition F RAS ; W. F. DENNING, ERAS; T Gwyn Kian, KEBAS i 
f the N cw W S Franks, FRAS; J E. Gort, MRILA, FRAO , 
of the Nature of Weather Changes from Day to Day, By Howak» Gains, F.R.S, RAS, E W. Mauspia, FRAS; 
the Ion, RALPII ABERCROMBY, Fellow of the Royal and others, Ilustrated. 


Meteorological Society, and Author of ‘Principles of 


A . Feap. 8v0,%4s. eer | 
Forecasting by means of Weather Charts.” p t 
re 7 3 4 . EXPERIMENTAL CHEMISTRY FOR 
It will be sufficient here, in calling attention to this excellent UNIOR STUDENTS. By] EMERSON REYNOLDS, MD, 
manual, to give the chief subjects with which Mr. Abercromby “RS. F.CS., Professor of Chemistry, University of Dublin, Part 
deals The following sentence in the preface tells us briefly the 1y. en Onia pouads, or Cigani Remy) “WUE 
object of the whole book :—‘ Many books have been written on aie : 


** Also uniform: Part I , Introductory, rs. 6¢.; Part 11L, Non-Metals 


storms and climates, but none on every-day weather’; and he j as 6d.; Part III, Metals, gs. Ó? 


claims in the present volume to have opened for those who have 





only known meteorology as a dull branch of statistics ‘a new NEW BOOK BY PROF. MAX MULLER. 

project in science and a new vision to the mind,’ ”"—Saturday BIOGRAPHIES OF WORDS, AND THE 
x x 

Ranci pees HOME OF ‘1HE ARYAS. Crown 8vo, 72. 6d. 
London: KEGAN PAUL, TRENCH, & CO. London: LONGMANS, GREEN, & CO. 





Prunted by Rictarp Cray AND Sows, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND CO., at the Office, 29 and 30 Bedford Street, Covent Garden. —Tuurspay, January 19, 1852. 
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GUY’S HOSPITAL MEDICAL SCHOOL, 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. 


Vaan in all the subjects of the above Examination at 
the Winter and Summer Sessions. The Fee 
wneas The Classis not confined to Students 


Tastruction is 
GUY'S HOSPI 
for the whole Gouret ic 10 
of the Hospi 
5 Ea Fiene particulars, apply to the Dean, Guy's Hospital, Southwark, 








LONDON UNIVERSITY 
EXAMINATIONS. 


An exceptional opportunity is afforded to Students entering for the B Sc. 
in 1888 for obtaining EVENING Instruction in Branches L, II, and LIL. 
(PASS AND HONOURS) at the Birkbeck Institution, Bream’s Buildings, 

C , commenced on JANUARY 18. 

‘The Lectures on Pure and Mixed Mathematics will be given by Mr. R. 
E DAY, M A. (Cantab } 17th Wrangler. 

For Prospectus apply to the SECRETARY of the B.Sc Classes, 


EXPERIMENTAL PHYSICS. 


EVENING Courses of Lectures and Laboratory work aro carried on 
fironghouty the year at the Birkbeck Institution, Bream’s Buildings, E.C, 

to prepare Students for the Prelim Sci, Intermediate Science, and B Se 

AND HONOURS) Examinations of the London University. A 

ew Term commenced on JANUARY x8 

For P ctus cta ap ly to the Srgererarry of the Physics Classes, 

Norn e jast two years out of 36 didates from these 
classes, 35 nave passed the above examinations. 








Now Ready, Vol. VIII. 


THE JOURNAL OF. PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F R.S., of Edinb h, Prof. BURDON: -SANDERSON, F.R.S., 
Oa, and in nee o BOWDITCH, of Boston; ; 
Prof. H. NEWELL MARTIN, F.R S., of Baltimore; Prof H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


SEISMOGRA PHS 
From the Designs of Prof. J. A. EWING. 
A fully-tllustrated Description willl be sent on application, 





THE RADIO-MICROMETER, - 


For measuring radiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
7 March 24, 1887. 


This Instrument is more sensitivo than an arrangement of Tharmopile 
and Galvanomoeter, and is very rapid and dead beati in its action, 


Manufactured and Sold by 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIRB’S ROW, CAMBRIDGE, ENGLAND, 


The Company are appointed Agente for the M f Ze 
of which te kept m stock. s one 0! Melek, W apply 


BROWNING'S PLA reverie LENS. 





Engraved Real Siss 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 
“Tf you carry a small P! ic Pocket Lens (which every observer of 
Nature ought to do) ”—GRANT ALLEN in Knowledge 
The Platyscopic is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Codin r erac: Pita allows opadua ahjectato be Pipa easy. ate 
c is e of four degrees of power, magni 
pearel) y ro, eee 20, and 30 diams. ; the lowest power, having the largest 
fields is the best adapted for general use 
The aro set in E e Cells, and mounted in Tortolseshell Frames. 
Price of ihe Platyscopic Lens, mounted in Tortoiseshell, magnm- 
Jying ather 10, ip 20, or 30 diameters, 185 6d, each power. 
ustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS, 





Illustrated Price-Lists ep 
Free by Post. 





NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
‘injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot.’ Price, including bell, battery; thermometer, and 50 feet of double 


connecting wire, 4r ros. 
NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE "Queen, 
HOLBORN VIADUCT, 
Branches #45 CORNHILL 122 REGENT STREET, 
hotographers at at the CRYSTAL PALACE. 
N. and Z’s cases Catalogne, xra0o Engavngs. Price ss. 
Telephone No “582 
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KEBLE COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIP. 


An Examination will be held at the above College, beginning TUESDAY, 
March 20, 1888 The Scholarship will be worth tio a year, tenable for four 
years, and the Scholar's laboratory fees will be pid The Exam nation 
will include Biology, Chemistry, and Phys.ca, but all of these subjects need 
not be offered 

Particulars may be obtained from Epwarp B. Potton, Wykeham 
House, Oxford. 


BARTHOLOMEW’S HOSPITAL 





ST. 
AND COLLEGE. 
UNIVERSITY OF LONDON PREIIMINARY SCIENTIFIC 


CLASS, 


Specially adapted Courses of Instruction in Bivlogy, Chemistry, and Phy- 
sics (Practical and ‘Lheoretical) are given 1m prey aration for the Preliminary 
Scientific Examination Stud nts mtendiwg to present themselyes in July 
should enter in this month 
Go Parts soar apply to the Warven of the College, St, Bartholomew's 
ital, E.C 
A Hand-book forwarded on application 





As LABORATORY ASSISTANT, CHE- 
MIST, or ANALYST.—a22; Soven Years’ Trumog Mason College, 
Royal Schol of Mines, Can Teach. Highest Certificates, Testi- 
monialis, References. —G He, Suence Laboratory, Ickmeld Stree:, 

umng 


JAMES R. GREGORY, 


Mineralogist and Geologtst 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

THE LARGEST 


TIONS FOR MICROSCOPIC EXAMINATION. 
ND GREATEST VARIETY IN LONDON. NEW LISTS 








NOW READY. 
New Catalogue of Mineral Specimens, 


Arra for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Kock Specurens, aos ean Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Racks, labelled with Name, Locality, 
and Geological Postion, in Mahogany Cabinets. 00 Specimens, 25s ; 
soo ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requ.sites, 


THOMAS D. RUSSELL, 


PRIZE MEDALLI8ST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


Cabinets, Glass-topped Boxes, 








| 
| 
| 
| 
: 


l 
| 
| 
l 
| 
| 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE Col- | 


LECTORS: BERYLS, Topazes, RUTILES oN MATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fine POLISHED SECTIONS OF AMMONITES AND 
NAUvTILI. 
New Serigs or Rocks. Microscopic SLIDES. 

Hammers, Chisels, and Blow-pipe Apparaius, 
PRIVATE LESSONS AND EVENING CLASSES. 


CaTALocuns ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Oppoelte Norfolk Street 


THE BREWERS’ GUARDIAN: 


A Fortalghtiy Paper devoted to the Protection of Brewers’ Interests, 
1censing, Legal, and Parlianentary Matters. 


Review or rug MALT AND Hor Trapes, AND WINE AND SPIRIT TRADE 
RECORD. 


The Organ of the Country Brewers. 


‘The Brewers’ Guardian ’’ 1s published onthe evening of every alternate 
Tuesday, and 1s the only journalofficially connected with brewing interests 

Subscription, 16s, 6d. per annum post free, dating from any quarter-day. 
Single copies rs cach egistered for transmission abroad. 


‘ 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carrie on bp his Son and Brother), 


Wh > last week sent to his subscribers 1 arious species of Desnuds, with sketch 
and description. He also sent out Melc@rta ringens, Limnias ceratophylh, 
Stephanoceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo 
bator: also Amoeba, Hydra, Vorticella, Crayfish, and other Speamens for 
(Huxley and Mart.n’s) Biological Laboratury work. i 

Weekly announcements will be made in this place of Organisms T., B 


is supplying 
Specimen Tube, One Shilling, post free, 


Twenty-six Tubes in Course of Six Months for Subscription of £1 x3 
or Twelve Tules Jor ros. 6d. 


Portfolo of Drawings, Eleven Parts, 1s. each. 


MUSEUM GODEFFROY, HAMBURG. 


Thisgreat and well-known Zoological Collection having been purchased 
by Mr DAMON (Weymouth), Directors of Museums and others are 
invited to sellct from its rich stores <pec'mens not otherwise obtamable, 








BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sule Agent for Great Britain and Ireland 
New Catalogue, price 62 








ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre In handsome Morocco Case, with Descriptive Catalogve, price 
S1ata.—R DAMON, FGS., Weywonth 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALEONTOLOGY, &e.; also of ZOOLOGY in all 

Depart nents 


F. H. BUTLER, ARS.M,, &c., 
148 BROMPTON ROAD, LONDON, S.W. 


Just received ‘—A fresh series of Scottish Rocks; scarce English Middle 
Devonian Brachiopoda; a fine selection of Metallurgical Specimens, also 
rumervus¢aamples of Kare Mineral. from the West of England. 

Mr BUTLER has recently acquired and can now offer specimens from 
the interesting Collection ofthe late Rorrrt Hunt, F RS 

Small Collections of Minerals, Rock«, or Fossils, cach in Case, suitable 
for Presents or for Tu.tion, from as Cd. 


TO BIOLOGISTS.—Well-preserved Speci- 
mens fixed by omic or aulpho-picric, &e , or Ziring, by arrangement 
Granta, Sycun, Leucosolenia, Sarsia, Rhirostoma, Alcyonium, Actinia, 








Peachia, Antedon, Ophiura, Asterina, Spatangus, Echigus, Syrarte, 
Planana, Nemertes, Aphrodita, Polynoe, Marphysa, Nereus, agtta, 
Apus, Nebaha, Myss, Palæmon, Cancer, 


Tbe topterus, Lepas, 
Nymphon, Lutrana, Vahotis, Aplysia, Fiona, Sepia, Sepiola, Ascidia, 
Clavelna, Fragarium, Botryllus, Balanogloswue (* Sarwrensze,” 
Kb), Amplioxus, Lepadogaster, &c., at very mederate charges 
Also, Micro-mounts, and Calinet Specimens im every branck.—J 
SINEL, Cleveland Road, Jersey.—Lasts on appheation 


DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTER@A, FOWL, &c., &c. 

D.ssections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinsgenital organs, brain, &c , clearly dissected and displayed in 
x5 jars All muscles, nerves, and ur.nary organs, glands, &c,, being 
numbered, accompanied by keys 


MOORE BROTHERS, . 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


TIATIA AGO PIHS THIS, 
MOLLOWAY S. PILLS Ee 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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SUBSCRIPTIONS TO “NATURE, ut SECOND EDITION. 
Ban eae ts sae 
uarterl Brie R E E i 
To eoo the Continent, &c, :— = | CHEMICAL HANDICRAFT. 
Yearly Lh re ee eee A | fara cre nia 
Hal ary Seer gé A CATALOGUE OF CHEMICAL APPARATUS; 
To India, China, and Japan 1 ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Dee cok. delat: r a de ake a z: | Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts, 
Half- atls ge Te oda bs aeui he ay ea) aut an ao GAT OL 20 Most Complete and Cheapest List of Apparatus, 
Quarterly ....4., Ni ae BS 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d, gd. per Anes! after, 


One-Eighth Page, or Quarter Column. . . .0 18 6 


Quarter Page, or Halfa Column... ...1 15 0 
Half a Page, ora Column. ....4.- 2.3 5 0 
Whole Page... ....-004.% 660 


Money Orders payable to MACMILLAN & CO, 
OFFICE: 29 BEDFORD STREET, STRAND, W.C., 








MADE WITH BOILING WATER, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established 1852), 
Patronised by H.M. the QUEEN. Contractors to ILM, Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, os &o, 


CHURCH: SPIRES 4 AND CHIMNEY-SHAFTS 
PAIRED. 


EIGHT be cL ate PRIZE MEDALS, 
PriceLiusts Post Free 


a2 Kirkgats Buildings, Huddersfield, 
LEADENHALL HOUSE, {01 LEADENHALL STREET, 


LONDON, E.G. 
Telegrami- TONNERRE LONDON.” 





o NOW READY, with Illustrations, Crown 8vo, rs, 62. 


OUTLINES OF PHYSIOGRAPHY. 


THE MOVEMENTS OF THE EARTH, 


BY 


J. NORMAN LOCKYER, F.R.S., 


ndant of the Institute of France, Fore'gn Member of the Academy 

st the yneei of Rome, &c., aes Professor of Astronomical Physics in the 

Normal School of Science, and Bxaminer in Physiography for the Science 
and Art Department 


London: MACMILLAN & CO., and New York. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET’ 
LONDON, W.C. 





| THE ZOOLOGIST: 
| A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Seres Edited by J E. H ARTING, F L.S., F.Z.S., member of the 
British Orithologists’ Union ; contains— 


Onginal Artic'es by well-known naturalists in every branch of zoolegy ; 
habits of animals, arrival and departure of migratory birds; occurrence o 
rare birds ; distribution ard rugration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts aud habits uf the species; and 
` other matters of general intere-t to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Review 
of natural history broks Occ asin translations from foreign roologi: 
journals of important and intercsting articles in various branches of zoo. 
There are occauonal woedcuts, 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 


| 
| On the rst of every Month, Price Siapence, 
i 
Waith the Assistance of 
RIcHARD SOUTH. 


Freperick Bonn, F Z.S 
J. Jenser Wap, F. LS. 


Epwarp A. Firen, F.1.5. 
F. Becuaman Wuirs, M D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Life Histories; cccurrence of Rarities, &c., there are Monthly 
Lists of Dupi ites and Desiderata. 

Wooncer ILLUSTRAT.ONS and occasional LITHOGRAPHED and CHRONO- 
LITHOGRAPHRD PLATES 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





| On the rstof every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jawrs BRITTEN, F.L S , British Museum. 


CONTENTS t~Onginal Articles by leading Botanists.—Extracts, and 
Notices of Books and Memolrs.—Articles in Journals.—Botanical New g.=- 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, rez. 


London; WEST, NEWMAN, & CO., 54 Hatton Garden, E.C, 








THE “HANSA,” 


Senate since thea Hamburg, is the only inde adent 
dedicated exclusi vely to Maritime Obj 

Ronen rts, Advertisements, Strict eye k E ahon the de ment 
of Maritime, airs ın every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and d dramngs Su tion at any time; 
preceding numbers of the year furnished haan rice te Price ras. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, ra months’ insertion. Business Office: Aug. Meyer and 
Dieckmann j Alterwall, 28, Edited by W. von Freepaw. M.R 
Hamburg, Alexander & trast, 8 


fessional 
ssays, Critiques 


HEALTH RESORT.—BEXHILL-on-SEA, 


4 miles from Hastings, noted for salubnty of atmosphere and pic- 
aan e surroundings. Furmshed Apartments close to Station and 

om 7s. 6d weekly. Saturday to Monday from 4s. Home com- 
forts for delictte children ard invalids.—Mrs, v, a Devonshire Road, 
| Peshill-on-Sea. 
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ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was parted by the Honourable the Legislative 
Council of Jamaica on the x19th day of Apnl, 1887 — 

“ That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially apphcable 
to Jamaica, and embodying the first princip'es of Agriculture, which shall be 
submitted to the Government on or before May 7, 1888; particular regard 
being had to simplicity, brevity, and freedom, so far as possible, from 
technical terms i 

u Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premram 
should said Examiners report that no one work 1s of sufficient excellence 

“The Book receiving the premium to e, so far as Jamaica 13 con- 
cerned, the property of this Government who will issue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary, but the rights and property of 
me Aunor to be reserved to him ın respect df all other Countnes than this 

sland, 

In conformity with this Resolution the Government of Jamaica offers a 

remium of One Hundred Pounds for the best Elementary Text-book of 
Frroptcal Agriculture for use in Schools and applicable to Jamaica 

As the object of the Manual is to create in the mind of the young an early 
andintelhgeat interest in the soil and its products, 1 must in plan and style 
be practical and Popular rather than theoretical and technical, It will be 
expected to treat of 

I. Tus ELEMENTS OF AGRICULTURE, including notices of the following 
matters: Soris--Their composition or elements, their variety, the different 
purposes they serve, &c. Ptant Lirg—Its nature, how nourished and pro- 
pagated, how it varies according to soil and other conditions, how improved 

y selection of seeds, &c. Cuimartg—fIts influence on plant life, its depend- 
ence on elevation, exposure, & | ManurEs—Natural and artificial, as plant 
food, the purposes served by various manures and other plant food Roa 
TION or Crops, DRAINAQE AND IrRIGATION—The reasons for them and 
the varions ways in which they are effected. TILLAGE OPERATIONS, includ- 
ing notices of implements of various kinds and their uses, with hints on 

-~ pruning., grafting, &c 
-TL AGRICULTURAL Propucrs. prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arranged in some convenient order for teaching 
purposes, such as ' GROUND PROVISIONS” and VEGETABLES—F RUIT 
ananas, Oranges, Pine Apples, &c.—Spices, Pimento, Nutmegs, Ginger, 
&c —Correr, Cuocorate, Tea, Sucar —Drves, Cinchona, Castor Od, 
Sarsaparilla, &e —Tosacco—Dyes, Annatto, Turmeric, Logwood, &c — 
Fipxes—Forace 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neither intended to be complete nor obligatory, but onl 
to afford a general indication of the kind of Text-book required Part I. 
should not exceed one-third of the whole The Book is to be written in 
English , the language is to be as free from technicalities as is compatible 
with accuracy : and adaptation to the purposes of tution will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. The Governor of Jamaica will 
appoint three gentlemen to adjudge the premium, and will hold the copy- 
right fur Jamarica of the successful manuscript. 

Manuscripts are to be forwarded to the Colonial Secretary, Head-Quarter 
Houss, Kingston, Jamaica, on or before August 1, 1888. ch manuscript 
to have a motto and to be accompanied by a sealed envelope bearing on the 
outside the same motto, and inside the name and address of the Author 
Unsuccessful manuscripts will be returned. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
toanagementof land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Insh Markets of the week, 


Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
gs one othe best existing papers for Advertising Farms tobe Let and Estates 
or Sale, 


Advertisers addressing themselves to Farmers will find the AGRICUL» 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 3}¢. Annual Subscription, payable in advance, 14s 


Offi 7 High Street, Edinburgh, and 145 Queen Victoria Street 
London, EC. Money Ordera payable to C. and pe ease 


MACMILLAN’S MAGAZINE, 
No. 340, for FEBRUARY. 


Tas NUMBER CONTAINS— 


1r~-EARLY DAYS OF DARWINISM. By Professor Newron 

2—MR KINGLAKE’S INVASION OF THE CRIMEA. By Colonel 
Maurice 

3—THE REVERBERATOR. By Henry Jawes. Chaps, L and II. 

4~VIRGIL IN ENGLISH VERSE. By J. W. MacraiL. 

s —BURFORD,. 

6 —A NIGHT IN THE JUNGLE. 

7-ROBESPIERRE'S LOYE By Epwonp Knox. 

8.—CHRIS. By W.E Norris Chaps. VII.—IX, 


MACMILLAN & CO., LONDON. 














Price xs. 





TWO NEIV WORKS ON CHINA. 
CHINA: its Social, Political, and Reli- 


GIOUS LIFE By M. SIMON. Crown 8vo, Cloth, 6s 


“The reader will find here one of thè most closely-reasoned, onginal, and 

owerful defences of the Chinese social and pohtien system that has ever 
Peeni published ih Europe. . .. M Simon has produced a book which 
deserves to be carefully studied ""—Vazure, Jan 19, 1888. 


e 
THROUGH the YANG-TSE GORGES; 
or, TRADE and TRAVEL in WESTERN CHINA By ARCHI- 
BALD J LITTLE, F.R.GS, of Ichang. With Map, 8v», Cloth, 

ror 6d 

Trade with China—Shanghai to Ichang—-Environs of Ichang— Through 
the Gorges—Chung-King and its Neighbourhood--Life in Szechuen— 
Missionaries— Physi phy of the Yang-tse Valley—Opening of the 

Upper Yang-tse to Foreign Trade, &c. 


London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON, 
Ltd, St. Dunstan’s House, Fetter Lane 





Just Published, 8vo, Price x8 


MODERN THEORIES ot CHEMISTRY. 


By PROFESSOR LOTHAR MEYER. 
Translated, from the Fifth Edition of the German, by 


P. PHILLIPS BEDSON, 


D.Sc (Lond }, B Se (Vict), F C.S., Professor of Chemistry, Durham 
Lege of Science, Newcast'e-on Tyne, and 
w. CARLETON WILLIAMS, 


B Se. (Vict ), F.C.S , Professor of Chemistry, Firth College, Sheffield. 
London: LONGMANS, GREEN, & CO. 
Just Published, Crown 8vo, Price ss, 


A Course of Lectures on Electricity, 


DELIVERED BEFORE THE SOCIETY OF ARTS, 


By GEORGE FORBES, 
M.A FRS. (Land E), F.RAS., MSTE, and E Assoc InstC.E 


London. LONGMANS, GREEN, & CO. 








FOWLS, by HARRISON WEIR, with Illustrations.—See 
THE ENGLISH ILLUSTRATED 
MAGAZINE 
For FEBRUARY. Profusely wlustrated Price 6d.; by post, 8a. 


1—0OLD LADY. From the Picture by Rembrandt. (Frohtisprece.) 
a-—-The MEDIATION OF RALPH HARDELOYL, Chaps XIV — 
XVII Prof. W. MINTO. 
3—THE WEASEL AND HIS FAMILY Benjamin Scorr. With 
Illustrations by Bryan Hook. 
4-—THAT GIRL IN BLACK. PartIV (concluded), Le MOLESWORTH. 
s FOWLS. Harrison Warr. With Illustrations by Harrison Weir. 
6.—COACHING DAYS and COACHING WAYS.‘ The Portsmouth 
Road.” W. Ovrram Tristram. With Illustrations by Herbert 
Railton and Hugh Thomson 
7—ET CETERA, By H D, Tra 
ORNAMENTAL FRIEZES, HEADINGS, 
and TAILPIECES. 
MACMILLAN & CO., LONDON. 


> BETA < 


Mathematical Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art Department, Admiralty, &c. 


INITIAL LETTERS, 





Mathematical, Drawing, and surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :-—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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Wiary of Socicttes, 


LONDON. 


THURSDAY, FEBRUARY 2 


Rovat SOCIETY, at 4.30.--On Tidal Currentsin the Ocean’ J.Y Bachanai, 
F R.S —On the Spectrum N me Oay-hydrogen Flame, Prof Liveing, 
F.R.S., and Prof. Dewar, S —On the Voltaic Circles pruduable by 
the Mutual Neutraliration Ra Agid and Alkahne Fluids, and on various 
Related Forms of lectromotad Dr.C R A Wright, FRS, andc, 
Thompson. 

LINNEAN SocIETY. at 8 —Ferns of Simli. H. F. Blanford —Fernihziuos 
of Cattleya labiata, oe coe H J Vetch —Deseriptiow of Species 
of Galerucine: J S 

CHEMICAL SOCIETY, at 8 Ballot for the Election of Fellows ~The Range 
of Molecular Forces ` Prof. A W., Rucker, F.R S. 

ROYAL INSTITUTION, at 3 -Art Education: Hubert Herkomer. 


FRIDAY, FEBRUARY 3. 
GEOLOGISTS’ ASSOCIATION, at 7 eel cone Neenn: Fon the History and 
Work of the International Geological Congress‘ Topley 
ROYAL INSTITUTION, at 9 Anant Microscopes : Frank Crisp. 


SATURDAY, FEBRUARY 4. 
Rovat INSTITUTION, at 3 ~ Experimental Opucs: Right Hon. Lord 


Raylegh, F.R.S. 
SUNDAY, FEBRUARY 5 
SuNDAY oan Society, at 4 ~The Belief in Immortality; its Physio- 
logical Origin . its Theolomial. Development, its Scientific Decline ; its 
Practical ffect on the Well-being of Human Life: A Elley Finch 


MONDAY, FEBRUARY 6 

SOCIETY or ARTS, at 8 ~Yeast, ıta Morphology and Culture * A, Gordon 
Salamon 

SOCIETY OF CHEMICAL INDUSTRY, at 8—The Alkaloids; a Review of 
the Synthetic Methods of preparing " Closed Chain” Aro-carbon 
Compounds: Dr, H. E Armstrong, F R S —Studies in Coal Distillation ; 
Lewis T Wright. 

ARISTOTELIAN aia at 8.—Wundt's Theory of Apperception’ J S 


ann. 
TUESDAY, FEBRUARY 7. 

ZOOLOGICAL SOCISTY, at 8 go- Third Contnbutlon to the Herpetology of of 
the Solomon Islands G. A Boulenger ~-Descriptions of some 
Lepidoptera from Kilimanjaro: Arthur G. Butler —On Certain Points in 
the Visceral Anatomy of the Lacertilia * Frank E Beddard.—On the 
Birds’-nest Caves of Northern Borneo * D. D D 

SOCIETY or Arts, at 8.—Britsh Columbia: Henn Coppinger Breeton. 

INSTITUTION oF Civil Enainums, at 8.—The liada Dock, Hull- 
A. C. Hurtng. 

Roya. Oe: at 3 —Before and after Darwin: Prof. George John 


Romanes, F. 
WEDNESDAY, FEBRUARY 8 
GEOLOGICAL SOCIETY, at 8--On_ some Remains of 
nov., and the Mandible of Belonostomus cinctus, m the Chalk cf 
Suss-x, in the Collection of Mr, Henry Willett, Brighton 
Museum: A Smith Woodward.—On the History and Characters of the 
Genus Septastra, d’ Orbigny (2849), and the Tdeutry of its Type Species 
with that of Glyphastrea, Duncan (1887}’ Dr. George Jennings Hinde. 
On the Examination of Insoluble Rosidues obtained from the Carbout- 
ferous Limestone at Clifton: E. Wethered. 
RovaL Microscorican Society, at 8.—~President’s Address: Rev. Dr 
Dalinger, F.R.S. 
Socimmry oF ARTS, at &.—The Continuation of Elementary Education * 
W. Lant Carpenter. 
THURSDAY, FEBRUARY 9. 
RoYaL Sogne, n atd: ~The fallo Papers will probably be read :— 
The Small tions and ormation of a Thin Elastic Shell : 
AEH. eae Teeth in the young Ornthorhynchus paradoxus * 
E. B. Poulton.—And other Papers 
MATHEMATICAL SOCIETY, at aon the Volume generated a Con- 
guency of Lines: R. A. Roberts.The Free and Forced Vibrations of an 
Elastic Spherical Shell containing a given Mass of Liquid A E. H. 
Love.—Isoscelians, R Tucker. 
Socixry OF ARTS, at 8, Etching and Mezzotint Engraving. Prof. Hubert 


Herkomer. 

Rovat INSTITUTION, at arly Secular Choral Music. from the 
Thirteenth Century till the begining of the Seventeenth : Prof. C. Hubert 

arry. 
FRIDAY, TEARULRT 10 

ROYAL ASTRONOMICAL SOCIETY, at 3.—Anniversary 

SOCIETY OF ARTS, at 8,-~The Work of the Afghan "Frontier Commission : 
Capt Manifold, R.A. 

INSTITUTION OF CIVIL ENGINEERS, at 7.30—Arched Ribs and Voussoiwr 
Arches: H. Medway Martin. 

ROYAL INSTITUTION, at 9.—-On Safety Lamps in Collieries: W. H. 
Preece, F.R S. 


uatina crane, <p 


SATURDAY, FEBRUARY 11. 
PuysicaL Society, at 3.--On the lamit of Refraction In Relation to 
‘Temperature and Chemical Composition: T. Pelham Dale, 
ROYAL INSTITUTION, at 3.~—Experimental Optics’ Right Hon. Lord 
Rayleigh, F.R.S. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book ng ogre Diagrams, Pen and Ink 
Sketches, &c., i 
The List, which includes some choice ceca ke from the Owens College 
(by permission), post free for One Stamp, 
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‘STANDARD 


Pays HALF A PLON ANNUALLY 
Tts INVESTED F PONDS A exceed 6} MIL- 
LIONS. increasing yearly, and tho New 
Business for the last Bonua penod exceeded 
the amint transacted by any of the Scottish 
afe 


83 KING WILLIAM STREET, E.C. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodoa 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Mlustrated Catalogue of Chemical Apparatus, post 
Sree, ts. 6d. 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, 


Horstints 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

















It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by ail chemists. 


Pamphlet sent post peid on application to 
Bumford Chemical Works, Providence, R. I., U.S.A 
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= MESSRS, MACMILLAN & C0.'S NEW EDUCATIONAL BOOKS. 


NEW EDITION, THOROUGHLY REVISED. 
A SHORT HISTORY OF THE ENGLISH PEOPLE. By Jonn RICHARD 


GREEN, Honorary Fellow of Jesus College, Oxford, With Maps and Tables. Crown 8vo. 8s. 6¢. (130th Thousand.) 


The necessity has long been recognized for a Revised Edition of this well-known book ; but Mr. Green always felt that 
no revision would be satisfactory that was otherwise than complete, and he was unhappily not spared to carry this out himself. 
The book has therefore remained substantially unaltered until now. In this New Edition, which was undertaken at the Author's 
express wish, Mis. Green has been careful not to mterfere with the plan or structure of the book: but while guided in general by 
the later work of her husband in his larger history she has not hesitated to aval herself also of books recently published, and of the 
ready help and advice of many of Mr. Green's historical friends, including the Bishop of Chester, Canon Creighton, Mr. Bryce, 
Mr. Lecky, and Professor Gardiner. Marginal notes and dates are for the first time given throughout, which will add to the 
convenience of the book for school use; and the Chronological Tables have been carefully revised. 


A TREATISE ON ALGEBRA. By Cmarres Situ, M.A., Fellow and Tutor 


of Sidney Sussex College, Cambiidge, Author of ‘Elementary Algebra,” “Come Sections,” ‘‘An Elementary Treatise on 
‘Solid Geometry,” &e. Crown 8vo. Js. 6d. 

This book is designed for the use of higher classes of schools and the junior students in the Universities, No pains have been 
spared to insure variety and interest inthe examples, Wath this end in view hundreds of examination papers have been consulted, 
including, with very few exceptions, every poper which has been set in Cambridge for many years past, Amongst the examples will 
alo be found many interesting theorems which have been taken from different mathematical journals. 


NEW EDITION, THOROUGHLY REVISED AND ENLARGED. 


A COURSE OF PRACTICAL INSTRUCTION IN ELEMENTARY 


ay ae BIOLOGY: By T. H. HUXLEY, F.R.S., assisted by H. N. MARTIN, B.A., M.B., D.Sc., Fellow of Christ’s College, 
“OTATU bridge. New Edition Revised and Extended by G., B. HOWES, Assistant Professor of Zoology, Normal School of 
-* Science and Royal School of Mines, and D. H. SCOTT, M.A., Ph.D., Assistant Professor of Botany, Normal School of 
Science and Royal School of Mines. ‘With a Preface by T. H. HUXLEY, F.R.S. Crown 8vo. Ios 6d. 











NEW PART, VOL. II, PART IV. PRICE ats. NOW READY. 
A TREATISE ON CHEMISTRY. By Sir Henry E. Roscoz, F.R.S., and 


C. SCHORLEMMER, F.R.S., Professor of Chemistry in the Victoria University, the Owens College, Manchester. 
With Illustrations. 8vo. 


Volumes I. and II.—INORGANIC CHEMISTRY, Vol. I.—The Non-Metallic Elements, With a Portrait of DALTON, Engraved by. 
C. H. Jeens. 21s. Vol. IL. Part I.—Metals. 18s. Vol, II. Part TI.—Metals, 18s Vol. III. Parts I., IL, and IV.— 
ORGANIC CHEMISTRY, 21s. each. Part III. 18s. i 


THE ELEMENTS OF CHEMISTRY. A Text-book for Beginners. By Ira 
REMSEN, Professor of Chemistry in the Johns Hopkins Univeisity. Fcap. 8vo. 2s, 6d. ° 


A COURSE OF QUANTITATIVE ANALYSIS FOR STUDENTS. By W. 


NOEL HARTLEY, F.R.S., Professor of Chemistry, and of Applied Chemistry, Science and Art Department, Royal 
College of Science, -Dublin ; Ex-Vice-President and Examiner in Analytical Chemistry to the Institute of Chemistry of 
Great Britain and Ireland, Examiner in Chemistry to the College of Preceptors, Globe 8vo. 5s. 


PRACTICAL PHYSICS FOR SCHOOLS AND THE JUNIOR STUDENTS 


OF COLLEGES. By BALFOUR STEWART, M.A., LLD., E.R.S., and W. W, HALDANE GEE, B.Sc. (Lond.), 
Demonstrator and Peale Lecturer in Physica at the Owens College. Vol. IL.—ELEC CITY AND MAGNETISM, 
Globe 8vo. 2s. 6d. 


POLITICAL ECONOMY. By Francis A. WALKER, Author of “ Money and its 
Relation to Trade and Industry,” ‘‘ Land and its Rent,” &c., &c, Second Edition, Enlarged, 8vo. 12+. 6d. 


THE CHARACTER AND LOGICAL METHOD OF POLITICAL 
ECONOMY, B ie E. CATRNES, LLD., Emeritus Professor of Political Economy in the University of London, 


COLLEGE HISTORY OF INDIA, ASIATIC AND EUROPEAN. By 
J. TALBOYS WHEELER. Crown 8vo. 3s. 6d. 


Macmillan and Co:s Descriptive Catalogue of New and Forthcoming Educational Books post free on afpitcaiton, 
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60.6 SCIENTIFIC WORKS, 





BIOLOGY. 


A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL 
FOSTER, M D., Sec. R.S , Professor of Physiology in the University 
of Cambridge With Illustrations. Fourth Edition, revised. 8yo 21s, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 


COURSE OF. By Prof. MICHAEL FOSTER, M.D, Sec, RS, 
&c and J. N. LANGLEY, M A., E R.S , Fellow of Trinity College, 
Cambridge. New Edinon. Crown 8vo. ys 6d. 

By 


PRIMER OF PHYSIOLOGY. MICHAEL 


FOSTER, M.D., Sec R.S., &c. With numerous Illustrations, 18mo. 
Is [Science Primers. 


PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, FRS. New Edition With 
numerous Illustrations. Fcap 8vo. 4s 6d. (Questions on, rs. 6d.) 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY With Illustrations Crown 8yo. gs. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMYOFVERTEBRATES Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Com tive Anatomy i the University of Frieburg-in- 


PRTA 
Baden By W. NEWTON PARK Professor of Biology in the 
University College of South Wales and Monmouthshire, With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 


Woodcuts Medium 8vo ras. 6d. 


TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F.M BALFOUR, M A., F.R S., Fellow and Lecturer of 
Trinity College, Cambridge, Waith Illustrations, Second Edition, 
reprinted without alteration from the First Edition. In a vols. 8vo, 
Vol. L 18s. Wol. II ars, 


ELEMENTSOFEMBRYOLOGY. By Prof. MICHAEL 
FOSTER, MA, F.RS, and the late F M BALFOUR, ERS 
Second Edition, revised and enlarged. Edited by Anam Sepewicx, 
M.A, and WALTER HEAPE, With Illustrations. Crown 8vo. tos 62. 


ANATOMY, LESSONS IN ELEMENTARY. By 
ST GEORGE MIVART; F.R.S, With numerous Illustrations. 
cap 8vo. 7 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring m Disease, By A GAMGEE, 
M.D., E R.S., Professor of Physiology in the Victoria University, the 
Owens College, Manchester. a vols. 8yo, ‘With Illustrations Yol. 
I 18s. (Vol II in the press. 


COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY. By T. H., HUXLEY, FRS., 
assisted by H N. MARTIN, B.A, MA, D.Sc, Fellow of Christ's 
College, bridge New Edition, revised and extended by G B 
HOWES, Assistant Professor of Zoology, Normal School of Saence and 
Royal School of Mines ; and D. H. WOTE M.A, PhD, Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines, With a Preface by T. H. HUXLEY, F.R.S. Cr. 8vo ros 6d, 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA By WILLIAM HENRY FLOWER, 
LL.D. F R.S., Director of the N&ural History Departments of the 
British Museum, late Hunterian Professor of Com: tive Anatom 
and Physiology m the Ro Collega of Surgeons of England. Wit 
numerous [}lustrahons. Edition. Revised with the assistance 
of Hans Gapow, Ph D , M.A , Lecturer on the Advanced Morpholo, 
of Vertebrates and Strickland Curator in Univ. of Camb Cr. 8vo ros 6d. 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology. 
Normal School of Sclence and Royal School of Mines, With a Preface 
by Tuostas Henry HUXLEY, PRS. Roynl gto. r4s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 
ERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
fessor of Biology in the University of Otago, New Zealand. With 

Illustrations. Crown 8vo 8s. 6g, 


THE FERTILISATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D'ARCY 
W. THOMPSON, B.A,., Professor of Biol in University College, 
Dundee. With a Preface by CHARLES DARWIN, F.R.S. With 
numerous Illustrations. Medium 8yo axs. 


MACMILLAN & 











BIOLOGY—continued. 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, D.Sc., F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H VINES, 
M.A., D.Sc., F.R S., Fellow and Lecturer, Chnst’s College, Cam- 
bridge With a Preface by W. T. THiseLTON Dyur, M.A., CM.G., 
E R S., F.L.S., Director of the R: Gardens, Kew. Crown 8yo. 

Part I —PHANERUGAMVE—PTERIDOPHYTA. 6s. 
Part 1I—BRYOPHYTA—THALLOPHYTA. 41 62 


LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S New Edition With numerous Illustra- 
tions. Fcap. 8vo. 45 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
K.CS.1,CB, MD, FRS,D.CL With numerous Illustrations. 
New Edition 18mo rs. [Science Primers 


THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By SirJ. D HOOKER, K.C.S.I, C.B, M.D., F.R.S., 
D.C.L. Third Edition, revised. Globe 8vo. ros 6a. 

By 


FIRST BOOK OF INDIAN BOTANY. 
DANIEL OLIVER, F.R S, &c., Professor of Botany in Univermty 
College, London, &c, With Illustrations, Extra feap. 8vo. 63, 6d. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Fhytogra hy and a Gl. 
of Botanical Terms. By Professor ASA GRAY, L Bvo. ros. ôd. 


A DICTIONARY OF ECONOMIC P = 
Their History, Products, and Uses. By JOHN SMITH, A.C: 
vo «145 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F.DE VISMES KANE, M.A., BI.R,I A, Member of 
the Entomological Society of London, &c. With Copper Plate Jllustro- 
tions. Crown 8vo. ros 6a, 


LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS, 
Reprinted from the Handbook of European Butterflies, Crown Svo 13. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C. L., F.R.S. With 
numerous Illustrations. Crown 8vo. 75. 6g 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D, D.Sc, ERCP, FRS, Assistant Physician and 
Lecturer on Materia Medica at St Bartholomew's Hospital; er 
in Materia Medica in the Laverty of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Examiner 
in the University of Edinburgh, Adapted to the United States Pharma- 
copœia, by FRANCIS H WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacoperia, 1885. Medium 
8yo arn 


TABLES OF MATERIA MEDICA: a Companion 
tothe Matena Medica Museum By the same Author. With Ilustra- 
tions. New Edition Enlarged. 8vo ros. 6d. 


LESSONS ON PRESCRIPTIONS anD tHE ART 
OF PRESCRIBING By W. HANDSEL GRIFFITHS, PhD, 
L.RCP.E, & New Edition, adapted to the PI copetia, 1885. 
Fcap 8vo 38 6d 

TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tubin- 
gon. Translated and Edited for English Students by DONALD MAC. 
ALISTER, MA, MD, B.Sc, F.RC.P, Fellow and Medi 
Lecturer of St John’s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerous 
Illustrations, Medium 8vo 

Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 


tas 6d. 
Patt II SPECIAL PATHOLOGICAL ANATOMY. Sections I, 
VIII. Second Edition ras Sections IX —XII_ ras, 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Spenfic Micro-Organisms. By E. KLEIN, 
M D., F.R S., Lecturer on era] Anatomy and Ph: ology an the 
Medical school of St. Bartholomew’s Hospital London. ith 121 
Illustrations. Third Edition. Revised. Crown 8vo. 6% 
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oLARGEQ NEW NICOL PRISM POLARISCOPE FOR PROJECTION. Cives better rosuits than any other form 
T Pu For Particulars of POLARISCOPES 
and "MICRO. FODARISCOEES for 
Screen Gone ERN MI- 
CROSCOPHS, OPTICAL and ELEC. 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 

Scientific Apparatus of every Descris- 

tion for Colleges, Institutions, fc 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 
Manufacturing Opticians to the Queen 
and the Government, Agents b 
pointment to the Science and Art ae 

3 Freer STREET, LONDON. 
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PERKEN, SON, & RAYMENT 


Esrasuisuep 1852. Manufacture for the Trade ONLY. 


CAMERAS, LENSES, £ 
Apparatus tor Enlarging, 





æ Thermometers, 
; Barometers, A 
ra] Microscopes, & e65 
Y Magio Lanteina. W Scientific Apparatus. ~ Æ 
<== 99 HATTON GARDEN, LONDON, EC. 


Pnnted by Ricarp CLAY anD Sons, at 7 and 8 Bread Streat Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Dice, 29 and 30 Bedford ‘Street, Covent Garden. —~THurspay, February 2, 1888. 
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MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH, 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 
68 CORNHILL, LONDON, E.C. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society’s Apartments, Burlington Hogse, on FRIDAY. Febru 17, at 
One o'clock; and the ANNUAL DINNER will take place the same 
Evening at the Criterion, Piccadilly, at Six o’clock precisely, 

Fellows and Visitors intending to dine are requested to leave their Names 
at the Society’s Apartments. 


GOVERNMENT GRANT of £4000 for the 
PROMOTION of SCIENTIFIC RESEARCH —Applications to be 

_ considered at next moeting of the GOVERN 
COMMITTEE must be forwarded to the Secratanirs, Royal Society, 
Burlington House, London, W , before March 3r, and must be written 
upon printed forms, which may be obtained from the Assistant Secretary, 


GUY’S HOSPITAL MEDICAL SCHOOL. 


. UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 


ven in all the subjects of the above Examination at 
GUY’S HOSPITAL during the Winter and Summer Sessions. The Fee 
for the whole Course is 10 Guineas, The Classis not confined to Students 
of the Hospital f 

3 For further particulars, apply to the Dean, Guy's Hospitel, Southwark, 
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DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING, 


PARKER & COWARD, Broadway Chambers, Westminster. 
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“ PERFECT ” 
‘AdGOSOUSIIN 


The body is made aia y or Brass and gun-metal, with rack-motion and 


fins screw adjustment. tic powers of excellent defining 
power, r-inch, Tinch, and pinch; adjusting slide-holder to sage revolving 
diaphragm, hand-force e-force live-cage, &c. The whole pack 

in upright Mabogany et, with drawer for slides, dissecting-kaives, &c, 


Paice £3 15s, Od. 
New Instrated Catalogue of Microscopes free. 


JOHN BROWNING, 68 Strand, London, W.C. 


_ NEGRETTI & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 





2 I 
d 


Illustrated Price-Lists ep 
Free by Post. 





S an i - eye? e 
NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 


when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c ? 
It also indicates the present temperature as an ordinary thermometer. _ 


The bell can be placed in the gardener's cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £1 rot. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIRNTIFIC [INSTRUMENT MAKERS TO THE QUEEN, 
HOLBORN VIADUCT, EC. 
Branches :—45 CORNHILL: raa REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. and Z’s Large Illustrated Catalogue reco Engiavings Prive ss. 
Telephone No‘ 6582. 
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Sold by HARRISON & SONS, St, Martin’s Lane. 


Now Ready. 
PHILOSOPHICAL TRANSACTIONS 


OF THE ROYAL SOCIETY. 
Price £r 3¢, with 26 Plates. 
Surms A.—Containing Papers of a Mathematical or Physical Character, 
Vor. CLX XVIII. (1887) 


CONTENTS. 


x On the Luni-Solar Variations of Magnetic Declination and Honzontal 
Force at Bombay, and of Declination at Trevandrum By Charles 
Chambers, FR 

a. On the Properties of Matter in the Gaseous and Liquid States under 
various ditions of Sarre and Pressure. By the late Thomas 
Andrews, MD, LLD, FRS, 

3 On Evaporation and Dissociation Part III. A Study of the Therma 
Properties of Ethyl Oxide, By William Ramsay, Ph D., and Sydney 

ong, 

4 On the Discrimination of Maxima and Mioima Solutions in the Calculus 
of Variations By Edward P, Culverwell, M,A. 

s On Elipoidal Current-Sheets By Horace Lamb, ALA, F R.S. 

6, On the Practical Measurement of Temperature Eaperiments made at 
the Cavendish Laboratory, Cambridge. By H, L. Callendar, B A. 

yand 8 On the Distribution of Strain m the Earth's Crust resulting from 
Secular Cooling * with special reference to the Growth of Continents 
and the Formation of Monntain-Chains By Charles Davison, M.A, 
With a Note by G. H. Darwin, LLD, F.R S 

9 Transmission of Sunlight through the Earth’s Atmosphere. By Captain 
W. de W Abney, RE, FRS 

10% On Hamilton’s Numbers. By J. J. Sylvester, D.CL, F.R.S , and 
James Hammond, M A 

tx. On Evaporation and Dissociation. Part V. A Study of the Thermal 

Properties of Methyl Alcohol. By Willam Ramsay, Ph.D., and 
Sydney Young, D.Se 

2, Some Anomalies in the Winds of Northern India and their Relation to 

> the Distnbution of Barometric Pressure. By S A Hill, B.Sc 

13. On_ Figures of Equilibntim. of Kotatng Masses of Fluid. By G. H. 

Darwin, M A., LL D., F R.S, 
Ide On. Fhermal Radiation in Absolute Measure. By J T. Bottomley, 


15. On the gupposed “ New Force” of M. J Thore By Wdham Crookes, 


i 


16. Some Applications of Dynamical Prioeiples to Physical Phenomena 
Part II By J.J Thomson, MA, FRS. 





Price £1 165., with 33 Plates. 
Sers B,—Containing Papers of a Biological Character. 
Vou. CLXXVITI. (1887). 


Contents. 


1, Additional Evidence of the Affinines of the Extuct Marsupial 
uacruped Thylacoleo carnifex (Owen) By Sir Richard Owen, 
Renatka Gee Cioca arid on the CGopalnioiy Ò the A 

a. Remarks on the Cloaca and on the Copulatory Organs of the Ammota, 
By Hans Gadow, PhD., MA ` 

3 On the Changes in the Proteids in the Seed which accompany Germina- 
tion, By s B.Sc, 

4. The Carbonic Acid, Organic Matter, and Micro-Organisms in Ar, more 
especially of Dwellings and Schools, By Prof. Thos. Carnelley, 
D.Sc, and J. S Haldane, M.A., M.B., and A AI Anderson, M.D 

5s A Now 4tethod for the Quanttative Estimation of the Micro-Organisms 
pregent i tbs Atmosphere, By Percy F. Frankland, Ph.D., B.Sc, 

7. Supplemental Note on Polacanthus foxu, describing the Dorsal Shield 
and some Parts of the Endoskeleton, imperfectly wnn 188r. By 
J. W. Hulke, F R.S. 

8 ‘On the Structure and Tite Flister of Entyloma Ranunculi (Bonorden) 
By H Marshall Ward, M A LS. 

9. Researches on the Structure, Organization, and Classificanon of the 
rosi Role 1. On Protorcsaurus spenen (von Meyer), By A, G 

eeley, E 

zo On the Action of the Excised Mammalian Heart By Augustus D. 

Waller, M D., and E. Waymouth Reid, BA, M B 
ar Studies on some New Micro-Organisms obtained from Air. By Grace 
Co ecient and Percy F, Frankland, PhD, B.Sc. (Lond.), F.C.S , 


12 On the Organization of the Fossil Plants of the Coal-Measures Part 
XIII. Heterangium Tihsvides (Williamson) and Kaloxylon Hookeri 

er, C. Williamson, LL De a 

13 Oe asterolichenes; a New Type of the Group Lichenes, By George 


assee 

x4 An Inquiry into the Cause and Extent of a Special Colour-Relation 
between Certain Exposed Lepidopterous Pupæ and the Surfaces which 
immediately surround them By Edward B. Poulton, MA, FLS 

1s, On the Homologies and Succesmon of tha Teeth in the Dasyunda, with 
an Attempt to Trace the History of the Evolution of Mammalian 

‘ veh ie : erat Mw, OldGeld Thomas aha (P 

1 e Embryo! of Mcnotremata and Marsupr artl). By W. H. 
Caldwell, MA s ) 7 

17 The Electromotive Properties of the Electrical Organ of Torpedo 
Marmorata. By Francis Gotch, MA, BA, BSc. 

18 On the Tubercular Swelinga on the Roots of Vicia Faba. By H. 
Marshall Ward, M.A, F L S, 


(The Papers in each Series can aleo Le purci ased serarately ) 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


(Now carried on by his gor and Brother’, 


Who last week sent to his subscribers Lynceus sphaericus, with sketch and de- 
scription, He also sent out Desmids, Melicerta ingens, Limnias ceratophylli, 
Stephanoceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo- 
bator, also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin's) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 14. 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1# each, 


Sale by Auction. 


VALUABLE SILVER MINERALS, JUST ARRIVED FROM 
BOLIVIA, 


C. STEVENS will include in his 

Sale by Auction at his Great Rooms, 38 King Street, Covent Garden, 

on MONDAY, February 13, at half x2 precisely, a Splendid Lot 

of valurble SILVER MINERALS, just arnved from Bolva, 

eae of Native and Ruby Silvers, including some extra fine 
stals. 


On view the Saturday prior from ro till 4 and Morning of Sale tll r2, and 
Catalogues had. 


F. H. BUTLER, M.A.0xon., A-RS.Mines, &o., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


, Just received from the United States, a fine Series of Specimens of Frank- 

linite, Troostite, Chaleopyrite, Rhodonite, Blende, Wulemte, Sphene, 
Zircon, Tourmaline, and other Minerals; , from Scotland, a oon- 
signment of Rocks, including many hitherto but little known. Among the 
Rock-sections recently added to stock are Spherulitic Tachylyte on Basalt, 
Ardtan Brae; two Coccolitic Limestones, Tiree; Pegmatite, Portsoy ; 
Enstatite Hornblende Rock, Aberdeenshire, Hornblende Porphynte, near 
Dolgelly ; Minette, Jersey ; and altered Diabase, Tuckingmuill, Cornwall 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, WC. 


Complete Ithistrated Catalogue of Chemical Apparatus, post 
Sree, IS. 6d. e 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomesa pleasure when this Inkis used Ithas been adopted in 
the principal Banka, Public Offices, and Railway Companies throughout 

Ireland 
It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 
Can be obtained in London, through Mes. sanc ay & Sons, Farring- 
don Street, W. Enwarps, Old Change, F ‘\awarry & Sons, Newgate 
Street j and to be had of al’ “tationers, 


BEWLEY & DRAPER (Limited), Dublin, 








MR. J. 











Flows casily fromthe Pen 
Blotting-paper may be applied at the 
moment of wnting. 
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STANDARD SCIENTIFIC WORKS. 


SS aeree 


MODERN THEORIES OF CHEMISTRY. 
By Prof LOTHAR MEYE Translated, from the Fifth Edition of 
the German, by P. PHILLIPS BEDSON, D Se. (Lond ), B Se. (Vict.), 
FCS, Professor of Chemistry, Durham College of Science, an 
W. CARLETON WILLIAMS, BSc. (Vict.), FCS., Professor of 
Chemistry, Firth College, Sheffield 8yo, 18s. 

This 13 perhaps the most umportant and profound philosophical treatise 
on one of the most fascinating and widely studied sciences .. There could 
scarcely be r more acceptable book published than this translation, which 
commends itself by the manifest care exercised in ns production’ -Scots mate 


ELEMENTS OF CHEMISTRY, Theoreti- 
cal and Practical By W, ALLEN MILLER, M D, LLD 

Parti. Chemical Physics. Sixth Edition, Revised, with Additions, 

by H MACLEOD, FCS. _ Pr-fessor of Experimental Science, Royal 

Indian Civil Engineering College, Cooper's Hill. With a74 Woodcuts 


8vo, 165. 

Part Il s/uorganie Chemistry Sixth Editon, Revised through- 
out, with Additions, by C. E. GROVES, Sec. to the Inst. of Chem. of 
Great Britain and Leland = With Woodcuts, 

Parr II. The Chemistry of Carbon Compounds, or Organic 
Chomutry. Mydro carbons, Alcohols, Ethers, Aldehydes, and Par- 
affinord Acids, With ao Woodcuts Fifth Ediuon, Revised, and for the 
most Re-wnitten, by H. E, ARMSTRONG, Ph.D, FRS, and 
C. E GROVES, F.CS, Sec Inst Chen, 8vo, 3xs 6g 


SELECT METHODS IN CHEMICAL 
ANALYSIS, chiefly Inorganic By WILLIAM CROOKES, F RS., 
&c Second Edition, Re-wntten, and Greatly Enlarged. With 37 
Woodcuts 8v0, 243 


EXPERIMENTAL CHEMISTRY FOR 
UNIOR STUDENTS. By J EMERSON REYNOLDS, M D., 


R.S. Fcap 8vo 
Part ITI, Metals, x 6a 


Pat I Introductory, 15, 6d | 
Part II. Non-Melals, ae 6d Part IV. Carbon Compounds, 4t. 


GANOT’S ELEMENTARY TREATISE 
on PHYSICS, Experimental and Apphed. Translated and Edited by 
E. ATKINSON, PhD, FCS, Twelfth Edition, Revised and 


Enlarged, with 5 Coloured Plates and g23 Woodcuts 
Bro, 155 


GANOT’S NATURAL PHILOSOPHY 


for GENERAL READERS and YOUNG PERSONS a Course of 
Physics divested of Mathematical Formula, expressed in the Lan 

of Daily Life Translated and Edited by E. ATKINSON, PLD. 
F.C.S Sixth Edition, with 34 Pages of New Matter, 2 Plates, 518 
Woodcuts Crown 8vo, 7s 6a. 


A HAND-BOOK OF PRACTICAL TELE- 


GRAPHY? By R. S CULLEY, M ILC. E., late Engineer-in-Chief of 
Telegraphs tothe Post Office. Eighth Editon, With 135 Woodcuts 
and 17 Plates. §vo, 16s. 


A COURSE OF LECTURES ON ELEC- 
TRICITY, delivered before the Society of Arts. By GEORGE 
FORBES, MA., FRS (L and Ej, FRAS, MSE, and 
E Assoc Inst.C E 


BYO, 248 











Crown 














Crown 8vo, 39. 


ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. With Numgrous Questions and ea with 
A and 214 Ilustrations and Diagrams. By W. LARDEN, 
MA wn Bro, Gs 


THE MARINE STEAM-ENGINE: A 


Treatise for the Use of Engineering Students By R. SENNETT, 
RN , Engineer-in-Chief of the Royal Navy. With a6r' Illustrations, 
YO, 215. 


a tn SO II EEL AR 


ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY : a Treatise of the Activities and Nature of the Mind 
from the Physical and Experimental Point of View. By GEORGE T. 
LADD. With x13 Illustrations and Diagrams 8vo, 21a, 


OTHER WORLDS THAN OURS; the 


plimlty of Worlds Studied under the Light of Recent Sclentific 
Researches With 14 Illustrations. Crown 8wo, 54, 


THE MOON; her Motions, Aspects, 
Scenery, and Physical Condition, By R A. PROCTOR With 
Plates, Charts, Woodcuts, and Lunar Photographs, Crown 8vo, 6s. 

















London: LONGMANS, GREEN, & CO. 
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LIFE OF CHARLES DARWIN 


AND 


NEW EDITIONS OF HIS WORKS. 








SEVENTH THOUSAND, with Portraits, 3 Vols. 8vo. 36s. 


THE LIFE AND LETTERS OF 

CHARLES DARWIN, F.R.S. With an Autobio- 

phical Chapter. Edited by his Son, FRANCIS 
HARWIN, F.R.S. 


NEW LIBRARY EDITIONS. 


THE ORIGIN OF SPECIES BY 
MEANS OF NATURAL SELECTION ; or the Preser- 
vation of Favoured Races in the Strnggle for Life. Large 
Type Edition, (760 pp.) 2 Vols. 12s, 


THE DESCENT OF MAN, AND 
SELECTION IN RELATION TO SEX. Large Type 
Edition. (g00 pp.) 2 Vols. 155. 


CHEAPER & UNIFORM EDITIONS. 


A NATURALIST’S VOYAGE round 
the WORLD. ys. 6d i 


THE ORIGIN OF SPECIES BY 
MEANS of NATURAL SELECTION. 6s. 


THE VARIOUS CONTRIVANCES 
by whieh ORCHIDS ate FERTILIZED by INSECTS. 
75. Oa, 


VARIATION OF ANIMALS AND 
PLANTS under DOMESTICATION. 2vols. 15s, 


THE DESCENT OF MAN, AND 
SELECTION in RELATION to SEX. ys. 6d. 


EXPRESSION OF THE EMOTIONS 


in MAN and ANIMALS. Illustrations. 
[dn the press. 


MOVEMENTS AND HABITS OF 
CLIMBING PLANTS. 6s. 


EFFECTS OF CROSS- AND SELF- 
FERITE ZARON IN THE VEGETABLE KING- 


INSECTIVOROUS PLANTS. F 9s. 
In the press. 


DIFFERENT FORMS of FLOWERS 
on PLANTS of the same SPECIES. 7s. 6d. 


POWER of MOVEMENT in PLANTS. 
[Zn the press, 


FORMATION OF VEGETABLE 
MOULD through the ACTION of WORMS. 65. 


LIFE OF ERASMUS DARWIN. 


New Edition Portrait. 7s. 6d. 


JOHN MURRAY, ALBEMARLE STREET. 
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LARGE Q NEW NICOL PRISM POLARISCOPE FOR PROJECTION, Svesbeties result than any other form 


For Particulars of POLARISCOPES 

fe and MICRO-POLARISCOPES for 

ion fen Screen Projection, LANTERN MI. 

j CROSCOPES, OPTICAL and ELEC- 

TRIC LANTERNS, SLIDES, &c.,s¢e 
Catalogue, 4 Stamps: 

Scientific Apparatus of every Descris” 

on for Colleges, Institutions, &¢ 


Silver Medal Inventions Exhibition 1885. 
NEWTON & CO., 
= i i a P i __ Manufacturing Opticians to the Queen 
Lee ec ooet ee LETT TTR] 22 te Government, Agence by Ap- 
‘tia H pitie |N Hh STACI MATH] Pointment to the Science and Art Dept. 








Tr 





i 































3 FLEET Street. LONDON. 
z : 26 SReesakeaze Pa 
so ae sia gt 
2 Li SM 2g <A Spá roigii Bu 
Z tt o ié8 S SEERFIS Stig DSe 
fea] LLJ uw & A FEFELE Jggas Ja: z 
= Hig Begs 28985 e a 
dao fH bis fecteiersa MSE 
aS oe ži a 38 EEEL i 2 
a == - 3 § PesosePsFeoVS py t 
BE OD |2b ges MOPE 
<i" 2 & øg EE epee A È A 
J= Ta E petggfircs, OE 
a m on 38 3 EHHE ERN 
~— n S a] Eo usd. 2 fa & s 
a. S "BFS SEERE 
fan = ya Sabre gap Se 
LLJ . Fe a EIERE Fy] 
~ = 4 23 aP E 
3 S ER 384 
= Bas EENE 
A PERKEN, SON, & RAYMENT 





ESTABLIsuEep 1852. Manufacture for the Trade ONLY. 


















CAMERAS, LENSES, AR Therionin, 
for Enlarging, E) ġo) arometers, 
f Apparatus Ga n arg g at jii Microscopes, & £5 
is Magic Lanterns. Ger EY Scientific Apparatus. A% 
ea 99 HATTON GARDEN, LONDON, E.C. 
POPULAR SCIENTIFIC WORKS. INVENTIONS EXBIBITION—GOLD MEDAL AWARDED 


THE ONLY COMPLETE BOOK OF REFERENCE ON THE DENT *S NEW ILLUSTRATED 

UBJECT CATALOGUE of HIGH-CLASS 

WATCHES WATCHES and CLOCKS at 

3 REDUCED PRICES, sent post 

h free on application to E. DENT 

and Co., Makers to the Queen, 

61 . STRAND, LONDON, W.C. 
or 4 ROYAL EXCHANGE. 


SUBJ 
Now Ready, in fcap 8vo, hmp cloth, with r4 IRustrations, Interleaved 
for Notes, &c , price ss. 

THE SHELL-COLLECTOR’S HAND-BOOK for the 
FIELD. By J. W WILLIAMS, MA, DSc, Editor of “The 
Naturalists’ Monthly,” . 

Contains fall details of every Order, Genus, Species, and Variety of British 

Land and Fresh-Water Shells, known to the Conchological Society, up to 

the date of publication 


Next Week, In Fcap. 8vo, very tastefully punted, with Head and Tail 
Pieces, ro Illustrations, and handsomely bound in Cloth Extra, 
Silver Lettered, and Top Edges, Price as. 6a’ i 
MY TELESCOPE, a Simple Introduction to the Glories 
of the Heavens By A QUEKETT CLUB MAN. 
BY THE SAME AUTHOR 
Now Ready. Very tastefully printed in Fcap, 8vo, with Head and Tail Pieces, 
and bound in Extra Cloth, Gi. Top Edges, with s Illustrations, Price xs. 6d. . . 
MY MICROSCOPE, and some OBJECTS from MY | Mathematical Instrument Manufacturer to H.M, Government, Council of 














echt as A Simple Introduction to the Study of “ The Infinitely India, Science and Art Department, Adnuralty, &c. 
e 
Just Published. In Crown 8vo, Cloth, with 38 Illustrations, on Hot-pressed Dra 
Paper Price as. 6d , ın Half-morocco Roxburgh style, 4s 6d Mathematical, roid ae Surveying Instruments 
THE STUDENTS’ HAND-BOOK to the MICRO- of Every Description, 
SCOPE A Practical Guide to sts Select.on and Management, : i - 2 
Tn this hand-book information will be found which is not pcan ble inany OF the Highest Quality and Finish, at the most Moderate Prices. 


moderately-peiced Engliuh manual 


By T CHARTERS WHITE, M.R C.S , L.D S., F.R M.S. 


(late President of the Quekett Microscopical Club R i Exh 
Now Ready In Fcap 8vo, Cloth, with several I Hearasions, Price 23. 6d, te Of Conner ati ee of ah in tho Groat Eahibition of 186e for 
A MANUAL of ELEMENTARY MICROS OPICAL Gorp Mapa. in the International Inventions Exhibition 1885 for Mathe. 
MANIPULATION, for the use of Amateurs, matical Work. Silver Medal, Architects’ Exhibition, 1386 
“at Catal with Press Opimons Post Free j ; 


London: ROPER & DROWLEY, 29 Ludgate Hall, E.C.. Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





TUnstrated Price List Post Free, 
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- Biavy of Societies. 


LONDON. 


THURSDAY, FEBRUARY 9. 

Rovat Socigry, at 4.30.—The Small Free Vibrations and Deformation of a 
Thin Elastic Shell: A. E H. Love —True Teeth m the young Ornitho- 
rhynchus paradoxus: Ei B. Poulton —On the Relative Densities of 
Hydrogen and Oxygen , Prelgninary Notice: Lord Rayleigh, Sec. R.S. 

MATHEMATICAL SOCIETY, at 8.—On the Volume genenated by a Con- 

mbney x pon 3 R a Roberts.—The Free ae Forced Vibrations of an 
tic Spheri containing a given Mass of uid, A E H 
Love.—Isoscelians. R Tucker. E laa 

SOCIETY oF TELEGRAPH-E.NGINEERS AND ELECTRICIANS, at 8.—On Alter- 
nate Current Transformers with Special Reference to the Best Proportion 
between Tron and Copper; Gisbert Kapp 

Sc oF ARTS, at 8 — Etching and Mezzotint Engraving: Prof. Hubert 

erkomer, 

Roya, InstirotTion, at 3—Early Secular Choral Music, from the 
Freen Century tull the nning of the Seventeenth : Prof C. Hubert 

arry. y 3 


FRIDAY, FEBRUARY 10. 
ROYAL ASTRONOMICAL SOCIETY, at 3 —Anniversary. 
SOCIETY OF ARTA, at 8,——The Work of the Afghan Frontier Commission : 
Capt Manifold, R A 
INSTITUTION OF CiviL ENGINEERS, at 7.30.—Arched Ribs and Voussoir 
Arches: H. Medway Martin. 
Rovau INSTITUTION, at 9-~On Safety Lamps in Collieries: W. H. 


SATURDAY, FEBRUARY 11. 

PrysicaL Socmry, at 3,~Annual Genoral Meeting.—On the Limit of 
Refraction in Relauon to Temperature and Chemical Composition : T. 
Pelbam Dale.—-Note on the Use of the Term ‘‘ Resistance” in the 
Description of Physical Phenomena’ R. H. M. Bosanquet. i 

RovYaAL INSTITUTION, at 3-~Exporimental Opties: Right Hon. Lord 
Rayleigh, F.R S. 

NATIONAL SMOKE ABATENENT INSTITUTION, at 8.—Town Smoke and 
House Warming. Alfred E. Fletcher, 


MONDAY, FEBRUARY 13. 

ROYAL GEOGRAPHICAL Society, at 830.—A Journey in the Interior of 
Labrador in 1887: Randle F Holme. 

Society oF ARTS, at 8,-~Yeast, its Morphology and Culture: A, Gordon 
Salamon, 

TUESDAY, FEBRUARY 14. 

ANTHROPOLOGICAL INSTITUTS, at 8.30 —On the Akkas, a Pigmy Race 
from Central Afnca. Prof William Henry Flower, C B., F.K.S,, with 
Notes by Emin Pasha ~ On Skulls from the Hindu-Kush District: Dr J 
G. Garson. 

SOCIETY or Arts, at 8.—The Principles of Design, as applied to Book- 
binding : Henry È Wheatley. 

INSTITUTION or Civi Ewoinmars, at 8.—The Economic Use of the 
Plane-Table in Topographical Surveying : Josiah Pierce, Jun. 

ROYAL INSTITUTION, at 3.—Before and after Darwin: Prof. George John 
Romanes, F.R S. 

WEDNESDAY, FEBRUARY 18 

ROYAL METEOROLOGICAL SOCIETY, at 7.—Electrical and Meteorological 
Observations on the Peak of Teneriffe : Hon. Ralph Abercromby.—Rain- 
fall of South Africa, 1842-86: W. B. Tnpp—Some Methods» of Cloud 
Measurement: Nils Ekhulm curb 

SOCIETY oF gers, at 8.—Type-writers and Type-writing: John Harrison 


THURSDAY, FEBRUARY 16. 


Roya. SOCIETY, at 4.3a~-The followmg Paper will probably bo read ‘~~ 
Note on the Changes effecied by Digestion on Fibrinogen and Fibrin: 


Dr. L. C. Wooldrid : 
LINNEAN SOCETY, ati —On Self- Fertilization and Cleist y in Orchids: 
H. N Ridley —Notes on the Birds and Mammals of Hudson Bay Torn- 


tory; Dr John Rae. 

Cuemican Society, at 8.——Ballot for the Election of Fellows —On the 
Analysis of Wackenroder’s Solution and an Eaplanation of the Formation 
of its Proximate Constituents: Prof H. Debus, F.R S.—Polilunre's Law 
of Mutual Displacement of Bromine and Chlorine. Prof Thorps and 
G. W. Rodger. he Action of Phosphorus Pentachlonde on Salicyl- 
aldehyde: É M. Stuart Some Reactions of Nitrogen Chlorophosphuret 
Ward Coleridge s 

SOCIETY or ARTS, at &-—-Etching and Mezzotint Engraving: Prof. Hubert 
Horkomer, n 

RoYAL INSTITUTION, at qp Early Secular Choral Music (with Illus. 
trations): Prof. C. Hubert H. Parry. 

FRIDAY, FEBRUARY 17. 

Rovax INSTITUTION, at 9 —Some Developments of English Pottery during 

the last Fifty Years. Sir Henry Doulton. 
SATURDAY, FEBRUARY 18. 

ROYAL INSTITUTION, at 3-—Experimental Optics: Right Hon. Lord 

Rayleigh, F R S. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, a249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 








CXVU 
SUBSCRIPTIONS TO “NATURE.” 
s d. 
Yearly a caa e rio Behe acs 4 BO 
Half-yearly .. 2.0... eee eee 14 6 
Quarterly. s yaso we ee ee ee 7 OG 
To the United States, the Continent, &c. :— 
s. d, 
Vearly va reread re ena kab 
Half-yearly o oeaan‘ ‘I5 OG 
Quarterly o. soea‘ ‘ťa’ B O0 
To India, China, and Japan :— 
s d. 
Weatly’ aa a Goad ws od, ea o 6 
Half-yearly 2... ee ee Ia G 6 
Quarterly. 2.2... .. 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Lines in Column as. 6d. gd. per Ling after. 


d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . ....1 15 0 
Half a Page, ora Column... ...4 5 +3 5 0 
Whole Page. Pr rrr 2 6O 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD Street, STRAND, W.C. 








Horstords 
ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 

For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I. U.S.A. 
RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO. (Established r852). 
Patroniaed by H.M. the QUEEN. Contractors to H, M. Government. 
Manufacturers and Erectors of overy description of 









ELECTRIC BELLS, 


SPEAKING-TUBES, to, do, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLA88 PRIZE MEDALS, 
Price-Lists Pest Free. 


a2 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, 


Telegrams—""TONNERRE LONDON.” 
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JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND GREATEST VARIETY TN LONDON. NEW LISTS 


New Catalogne of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
Now of Rare Minerals, Rock Specimens, estagi] Apparatus, 
. Collections, Hammers, and Microscopic Section: of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, Fitzroy SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS, 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, m Mahogany Cabinets. 100 Specimens, 25s. ; 
ae itto, gor: The posi vaue obtainable. Gi Glass 

1ero-Sections of Rocks in great variety. insts, top) Boxes, 
and other Geological Requimtes, re 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE COL- 
LECTORS: BERYLS, Topazes, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &e. 

RARE MINERALS FOR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 


New SERIES OF Rocks. Microscopic SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus, 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7g. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 











Demy 8vo, 480 pp., Illustrated with 1600 Woodcuta. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, | 


LONDON, W.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, a4 pages 8vo, with occasional Illustrations 
Conducted by C. G Barnerr, J W. Doucias, W. W, Fowrgr, M.A, 
F. L.S., R. McLACHLAN, F.R S, E_Saunpzrs, F L.S., and 
H., T., Srautron, F.R.S. 

This Magarıne, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bri Isles. , 

Subscription—Six Shillings per Volume, post free, The volumes com- 
mence with the June number in year. 

Vols. I. to IX, ros each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s each, 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
t Paternoster Row 


N.B.—Communications, &c , should be sent to the Editors at the above 
address, 








TO BIOLOGISTS.—Well-preserved Speci- 
mens fixed by osmic or sulpho-picric, &c , or diving, by arrangement 
Grantia, Sycon, Leucosolenia, a, Rhuzostoma, Alcyonium, ia, 
Peachia, Litedon, Ophiura, us, Synapta, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, 


Nym 

Clave 

Kæh.) 
Also. icro-mounts, and Cabinet Specimens in every branch.—J. 
SINEL, Cleveland Road, Jersey.—Lists on application 





DISARTICULATED MOUNTED 
SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &e, 

D.ssections in spirit showing the anatomy of Rabbit, muscles, circulatory 
and urinogenital organs, brain, &c , clearly dissected and displayed in 
x6 jars All muscles, nerves, and urinary orgahs, glands, &c., being 
numbered, accompanied by keys 


MOORE BROTHERS, 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Awarded Seven Medals and Three Diplomas. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journdl in Scotland, circulates extensively among 
Landowners, Farmers, Resident ents, and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST 1s published every Wednesday afternoon in time 
for the E-vening Mauls, and contains Reports of all the principal Brush and 
Insh Maikets of the week 


The speclalattention of Land Agents is directed to tho AGRICULTURIST 
N aneor the best existing papers for Advertising Farms tobe Let and Estates 
or Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 


Officas—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, Ee Money Orders payable to C. and R. ANDERSON. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R S., Professor of Medicine 
in King’s College, London. 


J & A. CHURCHILL 


THE PHOTOGRAPHIC CAMERA, 


HOW TO MAKE AND USE IT, 
Read THE ILLUSTRATED CARPENTER AND BUILDER. 
One penny weekly. Sixpence Monthly of all Newsagents. 


LJ 
MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 























AND BOWELS. 


A Groat PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in casos of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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MESSRS, MACMILLAN & 00'S SCIENTIFIC WORKS. 


PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study . 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
oua às Mlustrations, and Coloured Plates. Now and Cheaper Edition 


TEXT. BOOK OF GEOLOGY. By Arcu. GEIKIE, 


LL.D., F R.S., Director-General of the Geological Survey of Great 
Britain and Treland, and Director of the Aluseum of Practical Geology, 


London, former! Murchison Professor of Goology and Mineralogy in the 
Univermty of Edmburgh, &c. With numerous Illustrations. cond 
Edition. Sixth seen Revised and Enlarged. 8vo, a8s 


CLASS BOOK O) OF GEOLOGY. 

Author. With upwards of 200 New Illustrations, Crown Bva. 105. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 

LESSONS IN, ed V of same Author, With numerous Illustrations. 
Fcap. 8vo, Questions, 18. 6d ) B 

y 


PRIMER or PHYSICAL GEOGRAPHY. 
With 


the same Author ae numerous Illustrations. New Edition. 
[Sefence Primers, 


uesti 18m0o. 
OUTLINES OF FIELD GEOLOGY.” By the 
38. 6d, 


same Author, With numerous Illustrations. Crown 8vo. 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition, 18mo. re. [Scrence Primers. 

THE SCENERY OF SCOTLAND, viewed in 


connection with its Physical Geology. By the same Author. With 
numerous Illustrations Crown 8vo. 12s, 6d. 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F, RSi vV. P.G.S., F.C 5 ALInst C E., Ancien Elève de 
1 Ecole des Mines, P aris; Author of ‘A Manual of Metallurgy, The 
Alining and Metallurgy of Gold and Silver,” &c. 
Illustrations. 8yo. 25s. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES. 
Edited by AteHiBALg Gaixiz, F R S , Director-General of the 
Geological Survey of tho United Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. , 
A Practical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F.R S, Director General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 

ermyn Street, London; formerly Murchison pa ans of Geology and . 
ineralogy in the Univergity of Edin Cr. 8vo, 2s. 
By C. B. 


burgh. 
CLASS-BOOK OF GEOGRAPHY. 
CLARKE, 3LA, F.G.S., F.R.S. New Edition, oh Eighteen 
Coloured Maps. Fcap Bvo. a8. 
A SHORT GEOGRAPHY OF THE BRITISH 
ISLAND: JOHN RICHARD GREEN and ALICE STOP- 
FORD G ek. With Maps, Fcap. 8yo. 


A PRIMER OF GEOGRAPHY. By SIR GEORGE ` 
GROVE, D.C. L. With Illustrations, 18mo. 1s. (Science Printers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the German of Dr. HEINRICH KIEPERT. Cr. 8vo. 5s, 


HISTORY. 

SHORT HISTORY OF THE ENGLISH 
PEOPLE. By JOHN RICH@RD GREEN, MA, LL D., late. 
Honorary Fellow of Jesus College, Oxford. “With Coloured Xtaps, 


Sone aaron Tables, and Chronological Annals. Crown 8yo. 
ousand 


ANALYSIS OF ENGLISH HISTORY, based on 


one a “Short History of the Bogsh People. ” B é a A: TAIT 
A., Assistant Mate. Clifton Crown Bva y i 


GENERAL SKETCH, Or "EUROPEAN. HIS- 
TORY. By EDWARD A. FREEMAN, D.C.I. New Edition, | 
ed a 3 planes with Chronological ‘Table, Maps, and Index 


HISTORY ‘OF ENGLAND. By EDITH THOMP- 
SON, New Edition, revised and enlarged, with Maps. 18mo. 2s. 6d. 
A HISTORY OF ENGLAND FOR BEGINNERS. 


By ARABELLA BUCKLEY, ee of ‘A Short History of Natural 
Science” With Maps. Globe 8 
A Short 


By the same 


With numerous 


OUR NATIONAL INSTITUTIONS. 
erate for Schools, By ANNA BUCKLAND, With Glossary. , 
16mo0 Is 

THE VICTORIAN HALF-CENTURY. By 
CHARLOITE M. YONGE, Author of “The Her of Redeye” 

“ Cameos from English History,” ‘A History of France,” &. Wiha 
new Portrait of the Queen. Crown 8yo, paper, 18,3 cloth, ts. Gd. 


| POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY 

1 By Professor HENRY SG NICK M A, LL D., Knightbridge Pro- 

fessor of Moral Phil in the Univernity of Cambridge &c,, Author 
of ‘The Methods of eRe ca’? Second Editon. 8yo, 16s 
A MANUAL OF TODEA ECONOMY, By 
Rimar a Sine ae ie Wabsluordenen! 
andan Index. Crown 8vo. xas. 
, POLITICAL ECONOMY. By Francis A. WALKER, 

M.A., Ph.D., Author of ‘' Money,” '‘ Money in its Relation to Trade,” 
&c. Second Editon. Bvo. 12s Gel, 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, M.A., PhD., Author of 
“Money,” “Money in its Relaticn to Trade,” &c ‘Grown Bi Bio, 6s 6d, 

THE CHARACTER AND LOGICAL METHOD 

| OF POLITICAL ECONOMY. ByJ, E. CAIRNES, LL.D, 

Emeritu Protestar of Political B Economy in Univerity College, London. 
POLITICAL ECONOMY FOR BEGINNERS. By 
Mra. FAWCETT. New Edit. With Questions, &c.4Fcap. 8yo. as. 6d 

ı THE ECONOMICS OF INDUSTRY. By Professor 

| A. MARSHALL and MARY P, MARSHALL Fceap. 8vo. as. 6d. 

| PRIMER OF POLITICAL ECONOMY. By W. 

i STANLEY JEVONS, LLD., M.A., F.R.S. Nee een 


MENTAL AND MORAL PHILOSOPHY. 
i THE METHODS OF ETHICS, By Professor 
HENRY SIDGWICK, MA, LLD, &c. Third Edition, 
8vo, 14%, A Supplement to the Second Editon, containing all the 
important Additions and Alterations in the Third Edit, Demy 8vo ér. 
THE HISTORY OF ETHICS, OUTLINES OF, 
TOR R ENGTISH READERS, By HENRY SIDGWICK, M.A., 
Ç. Trown vo 
THE "ELEMENTS br’ THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B D., D.Sc. 
(eae Ex-Principal of the General Assembly’s College, Calcutta. 
econd Edition, revised and improved. Crown Bvo. 

STUDIES IN DEDUCTIVE LOGIC. By the late 
. W. STANLEY JEVONS, LL.D, M.A, F.R.S. Second Edition. 


Crown 8vo. 6s 
LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W. STANLEY JEVONS, LL D., M. A., ERS 
! New Edition, ith numerous Illustrations. Fcap Bro. 


A TEXT-BOOK OF DEDUCTIVE LOGIC F FOR 
THE USE OF STUDENTS. P. K. RAY, D.Sc. (Lond and 
Eee: Professor of Logic and Phibscpby, Presidency College, Cal- 
' Third Edition lobe 8 v0 
' PRIMER OF LOGIC. By. W. STANLEY JEVONS, 
LL D, M.A, F.R S. New Edition, 18mo. rs. [Science Primers 
' PSYCHOLOGY.—IL. THE COGNITIVE POWERS. 


i ll THE MOTIVE POWERS. By James McCosn, D Do LL Do 

{ Litt D., President of Princetcn College, ‘Author of “Yntuitions of the 
Mind, a “ Laws of Discursive Thought,” &c. Crown8vo, 65. 6 each, 

‘CRITIQUE OF PURE REASON. By IMMANUEL 

i KANT. In commemoration of the Centenary of its first Publication. 
Translated into Enghsh by F. Max MOLLER. With ea sires 

16s, eac 


i Introduction by Lupwic Norré. Two vols Demy 8yo 
Vol. I. HISTORICAL INTRODUCTION, by Lenvig Norrt; &c 
' Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULER. 
1 For ihe o convenience of students these volumes are now sold separately. 
Of Prof. Max Muller’s translation of the “ Cntique of Pure Reagon,” the 
| Times says i!" Through this ation Kants work kas for the first time 
| become International—~t e common property of the whole world ” 


| AGRICULTURE, 
ı AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, PhD., 
| B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
{ tor of Practical and Agricultural Chemistry in the Normal School of 
' Sanne and Royal iSchool of Mines, South Kensington Museum. 
Founded upon Ler Peace fe oa Chemische Analyse, von 
| Dr. F. KROCKE Gar ed 8v0. 
ELEMENTARY LESSONS. IN THE SCIENCE 
Por ence ieee PRACTICE. By Professor H. TANNER, 


FIELD AND A GARDEN CROPS, DISEASES OF. 
Chiefly such as are caused by Fung. By WORTHINGTON G. 
SMIVH, F.L S. Feap.8vo 4s. 6d. 


MACMILLAN & CO., LONDON. 


NATURE [ Fed. 9, 1888 


NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 











s Ed 

Wood Bonng Beetle, Paulinus pectinic rms, Opaque ` 7 Double Stained Sections of Stem of PinusMylvestrin, one, two, 7 ae three 
Fouen of Mallow in three Stages, opaque . «he 6 ea’ growth on one Slide 2 6 

e Slide of about seventy Diatoms from Oamaru, N Zz 10 6 | Double Stained Section» of Stem of Exogen, Endogen, and Acr neem, o ‘on 
pepe Capltts--Male, Female, Egg, and Larva on one Slides. 3 o one Slide... a 2 6 
Bacillus in Asiatic cholera... ond + 3 0 | Hairof Peccary, trans. and long Section~@. 1 one ‘Slide 2 6 
Section of Jaw of Infant, Permanent ‘aad Muk- teeth, ia hut 3 o | Hurof Wild Rabbit, Surface and Sections on one Shde 20 
Mange or Itch Insect from Horas-~Male, Panes E BE. and Larva .. 4 o | Section through Lampray, stained ... Iı g 
Scales of Lepidocyrtus curvicollis . 2 o | Very ane longitudinal Sections piwrough entire Tongue o of È Catan x9 
Type Slide of F oramniferay Sy Species wit hame s phot S,raphed Aphis of Silver Fir, Lachnus picea.. 1 6 
beneath each speci ona ax o , Hematophmus of Indian Bufalo  . ae 1 6 
Very fine Queen- Bee catioles, on ina én as con “~ 3 6 l Ten E xamples of Pollers, panied of =parately on one si: de 8 6 
Developing Seed of Oat ons r o ! Forule Branch of Chara I o 
NEW HISTOLOGICAL, MICROSCOPE, with! and I-inch Objectives, in Mahog gany "Case. The Best Instrument 


for Students" Purposes, 


ILLUSTRATED CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRS f-CLASS OBJECTS, 


E:ther of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, ESTABLISHED 1837. 


P'S EMINGTON STANDARD TYPE-WRITER 


and durable Type- 
writing Machine 
made. 
We Manufactured and Sold neart 
in 1887, and the Sales are inereasiny: 16,000 
No more writer's cramp. No more late hour, 
No more round shoulders. No more delayed 
correspondence. No more illegible letters. 
















E TYPEWRITERS. 


Assly for Price List and Particulars te x s 
SOLE LONDON OFFICE :— My 2 fee Re ag Ze 


WYCKOFF, SEAMANS, & BENEDICT, 1900 GRACECHURCH ST., E.C. 
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BRAND & CO.’S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 












PITTIN NEAL & CHICKEN A 
En SRASTURTLE Sour & JELLY v 
—3 EAT LOZENGES Yig ; 
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Printed by Ricuarp Cray AnD Sons, at 7 and B Bread Street Hul, Queen Victoria Street, in the City of London. ad P blished b: 
MACMILLAN AND Co., at the Office, 29 and 30 Bedford Street, Covent Garden. io are February br hed. j z 


An excellent relish for “ fish, flesh, 
and fowl.” 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH, 
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INSTITUTE OF CHEMISTRY. 
NOTICE AS TO THE ADMISSION OF FELLOWS AND 


ASSOCIATES. 

The COUNCIL are prepared to consider evidence of Tiaming and 
Qualification, other than that afforded by Examination, in the case of 

rsons desirous of becoming Fellows or ociates of the Institute, who 

ave boen for some time past engaged in the practice ‘of Professional 
Chemistry, aad who make application to be admutted before the neat Anni- 
versary Meeting of the Institute March r, 1388 7 

Forms of Application, with Copies of the By-laws (ag allowed by the 
Privy Council, February 24, 1887), Copies of the Charter, Lists of Fellows, 
and other information can be had, on application, by Letter, to the 
SECRETARY, By Order of the Counal, j 


CHARLES E GROVES 
No 9 Adelphi Terrace, London, W.C 


GUY’S HOSPITAL MEDICAL SCHOOL, 
UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(ALB.) EXAMINATION, 
iven in all the subjects of the above Examination at 
the Winter and Summer Seastons, The Fee 
uineas, The Classis not confined to Students 





Instruction 15 
GUY’S HOSPITAL durin; 
for the whole Course 1s ro 
of the Hospital ® 
r For further particulars, apply to the Dean, Guy's Hospital, Southwark, 








TO BE SOLD.—A New Berthon Observa- 


tory, with two Revolving Roofs, and an Intermediate Transit House. 
It 18 constructed of Oak and Waterproof Fabric, and has not been 
unpacked The maker would assist in erecting it. Prce £35.--Apply 
to De Strong, St Thomas’s Hospital 


Now Ready, Vol VIII. 


THE JOURNAL OF PHYSIOLOGY. 











Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R S., 
of Oxford; and in America of Prof. H. P BOWDITCH, of Boston, 
Prof H. NEWELL MARTIN, F.R S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., E.R.S. 


SEIS MOGRAPH S 


From the Designs of Prof. J. A. EWING, 
A fully-illustrated Description will be sent on application. 


THE RADIO-MICROMETER, 


For measuring tadiant heat, designed by Mr. C. V. Boys, and 
described by him in a paper read before the Royal Society on 
March 24, 1887. 


This Instrument is more sensitive than any arrangement of Thermopile 
and Galvanometer, and 1s very rapid and dead beat in its action, 


Manufactured and Sold by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB'S ROW, CAMBRIDGE, ENGLAND. 


The Company aro apnointed Agents for the M i 
ences pay aro ipn g e Micrescopes of Zeiss, a supply 





ZENG’ S 


Pie 


BE O WwW IN 









‘Ad09S0u0IN 





The body 13 made entirely of brass and gun-motal, with rack-motion and 
fine screw adjustment, hree achromatic powers of excellent defining 
power,z-inch, uch, and }inch , adjusting slide-h ‘Ider to stage, revolvin 


diaphrag hand-forceps, stage-fo live-cage, &c. The whole pack: 
in upng! t Mahogany Cabines with drawer for slides, diszeciing-kolves &c. 


Price £3 15s. Od.-° 
New Ilustrated Catalogue of Microscopes free, 


JOHN BROWNING, 63 Strand, London, W.C. 
NEGRETTI & ZAMBRA’S 








SELF-REGISTERING THERMOMETERS. 
BY 
“2 As 
2o 

z “h 
ae e 





SONG "arane 3 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the tem: ure in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c 
Tt also indicates the present temperature as an ordinary thermometer | 
The bell can be placed in the gardener’s cottage, or at any other convenient 
spot Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £I ros. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC [INSTRUMENT MAKERS 10 THE QUEEN, 
HOLBORN VIADUCT, EC 
Branches —43 CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE, 
N. and Z's Large Ilustrated Carlone raco Engra. ngs 
Telephone No Csf3 
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Now Ready, Price ss. 
THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vor., XYII. PART 3, FEBRUARY 1888, 





Contains Communications fiom Lieut -Geneml Prrr-Rivers, F.R.S. ; Dr. 
oun BEDDOR, F.R S.; R, C. Puinus, and Canon Isaac TAYLOR, 
L.D.; and Anthropological Miscellanea 


London TRÜBNER & CO, Ludgate Hill. 


AMANUENSIS.—Young Scotchman (23), 
who mtenda studying Medicine in a year or two, desires Engagement ag 
AMANUENSIS orotherwise toa Scientist or Gentleman travelling abroad 
preferred.—Address M. I. P , Philosophical Institution, Edinburgh, 


As LABORATORY ASSISTANT, CHE- 


MIST, or ANALYST.—22; Seven Yours’ Traming Mason College, 
Royal School of Mines. Can Teach Highest Certificates, Testi- 
monials, References.—G. H., Science Laboratory, Icknield Street, 


Birmingham. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS, 

LECTURERS, MUSEUM &. EVERY REQUISITE FOR 

PRACTICAL WORK, ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY, 











New Catalogue of Mineral Specimens, 


ed for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Minerals, Rick pecimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


GEOLOGICAL COLLECTIONS, 


Comprising Fosuls, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Posthon, in Mahogany Cabinets. roo Specimens, esr 5 


200 ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requimtes. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY, 


CHOICE SPECIMENS FOR MUSEUMS AND PRIVATE CoOL- 
LECTORS : BERYLS, TopazEs, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FOR SCIENTIFIC RESEARCH; COLLEC- 
TIONS FOR STUDENTS AND PROSPRCTORS, 

Very FINE POLISHED SECTIONS OF AMMONITES AND 
NAUTILI. 

New SERIES OF Rocks. Microscopic SLIDES, 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


F. H. BUTLER, M.A. Oxon., A.R 8.Mines, &0, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Just received from the United States, a fine Series of S ens of Frank- 
linite, Troostite, Chalcopyrite, Rhodomte, Blende, Wulfenite, Sphene, 
Zircon, Tourmaline, and other Minerals; also, from Scotland, a fresh con- 
ugnment of Rocks, including many hitherto but little known, Among the 
Rock-sections recently added to stock are: Spherulitic T'achylyte on Basalt, 
Ardtun Brae, two Coceclitic Limestones, Tiree; Pegmatite, Portsoy ; 
Enstatite Hornblende Rock, Aberdeenshire, Hornblende Porphynite, near 
Dolgelly ; Minette, Jersey , and altered Diabase, Tuckingmul!, Cornwall, 

















LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BitsincHAM 
(Now carried on by his Son and Brother), 

e 

Who last week sent to his subscribers Rhinops vitrea, with sketch and de- 
scription, He also sent out Desmids, Melicerta nngens, Lumntas ceratophyll, 
Stephanoceros, Argulus, Cordylophora lacustris, Trout Fry, Volvox glo» 
bator; also Amosba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin's) Biological Laboratory work, 

- Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 m, 
or Twelve Tubes for 108, 6a. 


Portfolio of Drawings, Eleven Parts, 14, each. 


TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-picric, &c , or iwing, by arrangement. 








Grantia, Sycon, Leucogolenia, Sarma, Rhuzostoma, E: onium, ia, 
Peachia, Antedon, Ophiura, Asterina, Spatangus, Echinus, Synapte, 
Planaria, Nemertes, Aphrodita, Polynoe, Marphysa, Nereis, Sagtta, 
Chætopterus, Lepas, Apus, Nebelia, Myss, Palæmon, Cancer 


Nymphon, Lutrana, Haliotis, Aplysia, Fiona, Sepia, Sepiola, Asadia, 
Clavelina, Fraganum, Botryllus, Balanoglossus (‘' Sarnzensts,” 
Keeh.), Amphioxus, Lepadogaster, &c., at very moderate charges, 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J, 
SINEL, Cleveland Road, Jersey.—Lists on application. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Ilustrated Catalogue on application to the Manufacturers, 


F. E- BECKER & CO, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorhtz, x 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Miustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852). 
Patronised by H M. the QUEEN. Contractors to H, M. Goveranient. 
Manufacturers and Erectors of every description of 
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ELECTRIC BELLS, 
SPEAKING-TUBES, dso, 8&0., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free, 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL gar LEADENHALL STREET, 


Telegrams~''TONNERRE LONDON.” 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Laue eau Diagrams, Pen and Ink 
The List, which includes some choice productions from the Owens College 
(by permismon), post free for One Stamp. 
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STHIRD EDITION, Just Published, Price 31s. 6¢. 
THE STORY OF THE HEAVENS. 


By Sir ROBERT STAWELL BALL, 
LL.D, F.RS., F.R.A S., Royal Astronomer of Ireland 


FULLY ILLUSTRATED wit Coloured Plates and Wood Engmyings. 


“Its combination of scientific accuracy with lucid arrangement and 
attractive style leads us to anticipate for it that briluant success which it 
undoubtedly merits.”—A renen 


CASSELL & COMPANY, Liwirep, Ludgate Hill, London. 





DAY’S BRITISH SALMONIDE, 
Just Published, Imp 8vo, Cloth, 42s. 


BRITISH and IRISH SALMONIDE. 
By FRANCIS DAY, F.L.S., F.Z.8., &c 12 Plates, 9 of which are 
highly Coloured. 


WILLIAMS & NORGATE, r 


Henrietta Street, Covent Garden, 
London, and 20 South 


rederick Street, Edinburgh 


NORTH BRITISH AGRICULTORIST, 
the chief Agricultural Journal in Scotland, circulates eatensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon ın time 
for the Evening Mails, and contains Reports of all the prinapal British and 
Trish Markets of the week. 

Thespecialattentionof Land Agents is directed tothe AGRICULTURIST 
a ae of the best existing papers for Advertising Farms tobe Let and Estates 

for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL.~ 
TURIST a first-class medium for reaching that Class. 

Prce gad. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 14g Queen Victoria Street, 
London, Ee Boney Orders payable to C, and $. ANDERSON, š 








On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Barrren, F.L S., British Museum. 


CONTENTS +—Original Articles by leading Botanists.—-Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News. 
Proceedings of Societies. 

Price rs 3¢@ Subscription for One Year, payable in advance, x29. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





MADE WITH BOILING WATER, 


EPPS’S 


GRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK. 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Ilustrated with 1600 Woodcuts, 
Atosi Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published m FEBRUARY, APRIL, JUNE, AUGUST, OCTOBER, and 
DECEMBER) 


To NON-FELLOWS 5s. per Number, 


Edited by FRANK CRISP, LL.B, B A., one of the Secretaries of the 

Society, with the assistance of A. W. BENNETT, M, A, BSc, F.S. 3 
F Jerrrey Bett, MA, F.Z.S.; Joun Mavazt, Jun, FZS iR. 
G. Hurt, M A, M.D.;and J. ArTHUR Tuomson, M A, Fellows of 
the Society. 


In addition to the Transactions and Proceedings of the Society, this 
Journal contains as a 1 feature a Classified Summary of Current 
ne relating to 3 logy and Botany (moeie cereal bed late, 

rypt , and Microscopy, consisting o tracts of the principa 
Papers rome in the leadmg Journals, Transactions, &c, of all 
countries No such a summary of the scattered periodical literature of 
Bntish and Foreign Biological and Microscopical work ıs elsewhere to be 
obtamed, obviating as it does the difficulty that has hitherto been experi- 
enced b forge Botanists, and Mucroscopists in keeping av courant 
with what is bemg done by ther fellow-workers of this and other 
countries, 


WILLIAMS & NORGATE, oat Stree 


Covent Garden, 
London ; and 20 South Fredenck Street, 


dinburgh. 








Now Ready, in One Volume, Royal 8vo, with Illustrations Price ros. 6d. 


EXERCISES IN QUANTITATIVE 


CHEMICAL ANALYSIS, with a SHORT TREATISE on GAS 
ANALYSIS. 


By W. DITTMAR, LL.D, (Edin.), F.R.S., F.R.S. E., 
Professor of Chemistry in the Glasgow and West of Scotland Technical 
College. 


WILLIAMS & NORGATE, 14 Hennetta Street, Covent Garden, London ; 
and zo South Frederick Street, Edinburgh. = 





FOR SALE.—A limited number of copies of 


ELECTRICAL MEASUREMENTS. 
Royal 4to, Cith. 
By LORD RAYLEIGH, D.C.L., F.R.S, 
Price (free per post) r2s, 6d." 
JOHN DAY, Bookseller, Witham, Essex, 





By LIONEL S. BEALE, M.B., F.R.S, 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORALQUESTION., zs. 6d, 

100 FIGURES OF URINARY DEPOSITS, 5s 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment, Now Ready, ss. 


SLIGHT AILMENTS. P + 215. 58 
HOW TO WORK WITH THE MICROSCOPE. 100 


Plates 21s (Harrison and te 
THE MICROSCOPE IN MEDICINE. 86 Plates. ars. 
BIOPLASM : Introduction to Medicine and Physiology. 6s. 6d. 
PROTOPLASM. (New Ediiion preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE, 3s, 6d, 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s, 6d. 
THE “MACHINERY” OF LIFE. x. 
DISEASE GERMS. (Soiled Copies only.) 8s. 6d. 


London: J. & A CHURCHILL 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G Barrerr, J W. Dovctas, W. W, Fowrsr, M.A, 
F.LS,R. McLacuzan, F.R.S, E Saunpsrs, FL S, and 
HL T. STAINTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the Bntish Isles, 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. ros, each to purchasers of complete sets: the succeeding 
rolumes may be had separately or together, at yr. each. 


London: GURNEY & JACKSON (Mr, Van Voorst’s successors), 
x Paternoster Row 


N.B.—Communications, &c , shonld be sent to the Editors at the above 
address 











cxxiv . NATURE [ Fed. 16, 1888 
: >o og susesaeezeg ` 
cy ja aH RE A 
Be O e ERRAT 
ao DO OU Pe TU ARTERE E 
fH = 2 E È i FEEFEE ag AE 
fr 5 ~ ‘AE EEEPT = FE 
d -= © k] E] RS ra) ey cg kBR CESS -Dr 
a eee egal, Cia 
« 2S ag DERS oe ff 2 
aan eran eae MHE 2i 5 
A = <Er E E: RETELE ER 
HE; s eg Hes $28 8 od ms 
A oa s 2 SAE as 
Ex] E [ani G4 owog Sos py oS > 
= 2 So crete ey ze 
LLI é posed” AER oo Ra 
A 2 8 wMuiyesguste 
= f es SAPATE 
bP SS SREE 








EstasisnEep 1882. 


CAMERAS, LENSES, 
_ Apparatus for Enlarging, 


AND 


Magic Lanterns. 










i) 


PERKEN, SON, & RAYMENT 


fete for the fe ONLY. 


Thermometers, 

Barometers, 
Microscopes, & 

Scientific Apparatus. 


=== 99 HATTON GARDEN, LONDON, E.C. 








L. REEVE E AND C0.’S NEW WORKS. 


Now Ready, VoL VIII with 353 Wood Engravings. 25s. 
THE NATURAL HISTORY OF PLANTS. 





H. BAILLON, President ofthe Linnean Society of Paris, Professor of 
Metal Natural History and Director of the Botanical rden of the 
Faculty of Medicine, Pans, Super-royal 8vo. Vols, I to VIL, with 


3200 Wood Engravings, 25s each. 


New Volume (XLIII. of the Third Series, with 72 beautifully Coloured 
Plates, 425. 


TRE BOTANICAL MAGAZINE. Figures 

d Descriptions of New and Rare Plants. By Sir D HOOKER, 

F, R Sn &c. ThirdSeres. Monthly, with Six Plates, 32. 6d., coloured. 
Annual Subscription, 42s 


HAND-BOOK of the BRITISH FLORA. 


By G BENTHAM, FRS, Fifth Edition. Revised by Sir J. D. 
Hoong, C.B., KGS, FRS, &e. ros, 6d. 


ILLUSTRATIONS OF THE BRITISH 
FLORA. Drawa by W. H FITCH, F.L S, and W G. SMITH, 
F.L S. 131t Wood Engravings Second Edition, Revised and 
Enlarged. 108. 62 


THE COLEOPTERA OF THE BRITISH 
ISLANDS. By the Rev. Canon FOWLER, MA,FLS VoLIT, 
Cloth, 8s. Also Part XIII, os Paver Tlustrated Edition, with 
Coloured Plates, 5s Vol I., wo Structural Plates, r4s. Large 
Paper Edition, with 36 Coloured Place 48a. 


THE LEPIDOPTERA OF CEYLON. By 
F. MOORE, a Sup Near Couple XIIL, with 20 Colaured 
Plates, 42s ; also Vol III, £ro. plete in 3 vols 4to, with ars 
Coloured Plates, Sar ras. Sur Owen to testify to the 
science, care, and skill which the accomplished author has devoted to 
this important and attractive part of the roology of the Island 


Preparing for Publication, by Bales vc in Monthly Parts, with Coloured 
es, 


LEPIDOPTERA INDICA. By F. Moore, 
F.Z S. Prospectus and Form for Subscribers can A had on application 
tothe Publishers 


LIREEVE & CO, 5 Hennetta Street, Covent Garden 





TEXT-BOOKS 


ADAPTED 
USE OF STUDENTS IN 


OF SCIENCE. 


FOR THE 
PUBLIC AND SCIENCE 


SCHOOLS 
fully Illustrated. 


ABNEY'S PHOTOGRAPHY 


. 6d 
ANDERSON’S STRENGTH OF 
MATERIALS gr. 6d. 
ARMSTRONG'’S QP OANIC 
of ASTRO- 


N 
BARI RY'S ` RAILWAY APPLI- 


NCES o gS 
BAŬERMAN’ p D CRIRTIVE 
MINERALOGY. 
BAUERMAN’S SYSTEMATIC 
MINERALOGY. 6s, 
BLOXAM aa and HUNTINGTON'S 


M 
GUAMEBROOK'S PHYSICAL 
OPTICS. Price 6s. 
GLAZEBROOK, AND SHAW’S 
PRACTICAL PHYSICS 6s 
GORE’S ELECTRO-METAL- 
LURGY. Price 6s 
GRIFFIN’S ALGEBRA AND 
TRIGONOMETRY ôd. 
HOLMES’S THE ST -EN- 


GINE 6s 
JENKIN’S ELECTRICITY AND 
MAGNETISM. 3s. 6d. 


London : 





MAXWELL'S THEORY 
HE ice QE 


AT 
MERRIFIELD'S S C TECHNICAL 
Peep MELIG 3a. 6d. 


MILLERS INORGANIC CHE- 
MISTRY. Price@s 6a 

PREECE AND SI WRIGHTS 
TELEGRAPHY 

RUTTEY'S pEETROLOOY, or, 

sanatos% Worksop AP- 
PLIANCES 


THOMÉ’S STRUCTURAL & AND 
PHYSIOLOGICAL BOTANY. 


THORPE’S QUANTITATIVE 
ANALYSIS . 6d 

@HORPE AND M IRS QUALI- 
TATIVE ANALYSIS. 

TILDEN S CHEMICAL ‘palit: 


SOPHY. Prce 3r. 6a 
UNWIN MACHINE DESIGN, 


WATSON’ S PLANE AND SOLID 
GEOMETRY. 3s. 6d, 


LONGMANS, GREEN, & CO. 








vans STANLEY: LA 





Mathematical Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art Department, Admuralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free, 
W, F S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction ‘of Mathematical Instruments, and 


the only 


Goin MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Eahibition, 1886. 


Address :-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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of Societies, 


LONDON. 


\ THURSDAY, Fesrvagy 16. 

Rovat Sociery, at 4.30.—Note on the Changes effected by Digestion on 
Fibrinogen and Fibna: Dr L. C. Wooldnidge.—(x) A New Method of 
determining the Number of M@cro-organisms in Air, (2) Note on the 
Number of Micro-organigms in Moorland Air Prof Carnelley and Thos. 


Wilson. 
Linnean Society, at 8.—On Self-Fertuization and Cleistogamy in Orchids . 
udson Bay Tern- 


Blary 


H N Ridley.—Notes on the Birds and Mammals of 
tory, Dr John Rae 

CHEMICAL ery, at 8—Rallot for the Election of Fellows —On the 
Analysis of Wacekenroder’s Solution and an Explanation of the Formation 
of its Proximate Constituents. Prof H, Debus, F R §,-Poliuhzire’s Law 
of Mutual Displacement of Bromine and Chlorine: Prof Thorpe and 
G W. Rodger.—The Action of Phosphorus Pentachloride on Salicyl- 
aldehyde: C M. Stuart —Sorue Reactions of Nitrogen Chlorophosphuret , 
Ward Coleridge 

Society or Arts, at 8.—Etching and Mezzotint Engraving: Prof Hubert 
Herkomer, 

Parkes Museo, at 5.—Plagues, Ancient and Modern: Dr J F, Pa 

ROYAL INSTITUTION, at 3—farly Secular Choral Music (with Ilus 
trations): Prof. C. Hubert H Parry. 


FRIDAY, FEBRUARY 17. 


ROYAL INSTITUTION, at 9 «Some Developments of English Pottery during 
the last Fifty Years ' Sir Henry Doulton, 


SATURDAY, Fesryarv 18. 
RovaL Instrrorion, at 3 —Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 
SUNDAY, FEBRUARY 19. 


Sonpay Lecrurs SOCIETY, at 4.—The Influence of Philosophy on Prac- 
tical Life: Prof. H. Nettleship.. 


JIONDAY, FEBRUARY 20 
SOCIETY or CHEMICAL INDUSTRY, at 8-—-The Bromine Absorption of 
Mineral Oils: James B. McArthur —Note on Camphor Ou and O1 of 
Sunflower. C T Kingzett 
ARISTOTELIAN SOCIETY, at 8.—The Real Essence of Religion: Rev E. P. 


our, 
TUESDAY, Fearuary az. 

ZOOLOGICAL SOCIETY, at 8 30.~—On the Azygos Vein of the Anurous Am- 
plubia. Prof G. B. Howes.—Palzontological Contributions to Selachian 
Morphology : A Smith-Woodward.—List of Mammals obtained by Mr. 
G. F. Gaumer on Cozumel and Ruatan Islands, Gulf of Honduras * Old- 
field Thomas . 

INSTITUTION oy Crvm ENGINEERS, at 8.—The Economic Use of the 
Plane-Table in Top hical Surveying: Josiah Pierce, Jun. at 
cussion.)— Manganese in its Application to Metallurgy, and Some Novel 
Properties of Iron and Manganese: R A. Hadfield. 

ROYAL INSTITUTION, at 3.-—Before and after Darwin: Prof. George John 
Romanes, F RS, 

THURSDAY, FEBRUARY 23 

Rovar SocigTY, at 4.30 —The following Papers will grodadiy be read :— 
On the Relation between the Structure, Function, and Distribution of the 
Cranial Nerves (Prelimmary Communication): Dr. W. H Gaskell, 
F.R.S.—On Remnants (or Vestiges) of Amphibian and Reptilan Struc- 
tures found jn the Skull of Birds, both Cannata and Ratitæ: Prof. 
W. K. Parker, F.R.S —Prelminary Note on the Development of the 
Skeleton of the Apteryx : Prof. T. J. Parker 

SOCIETY or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 
Present State of Fire Telegraphy -R von Fischer Treuenfeld 

ROYAL INSTITUTION, at g = y Secular Choral Music, with Illustrations}. 
Prof C. Hubert H, Parry. 


FRIDAY, FEBRUARY 24. 


INSTITUTION or Civil ENGINEERS, at 7 30.—On the Erection of the 
Superstructure of the Forth Bridge : ‘Arthur J. Knowles. 

ROYAL INSTITUTION, at 9.—Westminster Abbey. Very Rev. G. Granville 
Bradley, Dean of Westminster. 

SATURDAY, FSBRUARY 25, 

Puysicau Sociery, at 3.-—-Note on the Effic: of Incandescent Lamps 
with Direct and Alternate Currents: Prof. Wok. Ayrton, F.R.S., and 
Prof, Jobn Peny, F R 5.—-Observations on the Height and Length of 
Ocean Waves. Hon. Ralph Abercromby —Expenments on Electrolysis. 
W. W. Haldane Gee —On the Temperature at which Nickel begins 
suddenly to lose its Magnetic Properties + Hecbert Tomlinson 

Rya Boa aD at 3.—Experimental Optics. Right Hon. Lord 

FERS. 

Essex Tiero Cuup, at 7 —On the Introduction of a New Game Bird (the 

Tinamou) into Essex, with some Account of its Habits: J, E. Harting. 


DISARTICULATED MOUNTED 


SKULLS OF YOUNG WALRUS, LEOPARD, CALF, RABBIT, 
PYTHON, TURTLE, HATTERIA, FOWL, &c., &c. 


Dissections in spirit showing the anatomy of Rabbit, muscles, circulatory 

and unnogenital organs, brain, &c , clearly dissected and displayed in 

. x6 jars All muscles, nerves, and urimary organs, glands, &c., being 
uumbered, accompamed by keys, 


MOORE BROTHERS, 
13 KREMLIN DRIVE, TUE BROOK, LIVERPOOL. 
Awarded Seven Medals and Three Diplomas. 

















L d 

Yearly isi a ane awa ark Lew ce a n0 
Half-yearly .......4.0- .. l4 6 : 

Quarterly. sss ee ee ee ee 7 OE 

To the United States, the Continent, &c. :— 

nm d. 

Yearly u abani Se tte Say tp be fee ot 008 6 

Half-yearly 2... 0. ee ee ee TS 6 

Quarterly... tee ee ee th BO 

Co India, China, and Japan :— 3 

s. . 

Yearly a acer ops ae ee ee ee 2 OG 

Half-yearly 2... 1 eee ee ee 16 G 

Quarterly. ...... sevens 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. gd. per Tie atter, 


One-Eighth Page, or Quarter Column. . .. o 18 6 


Quarter Page, or Half a Column. . ..I1I5 0 
Half a Page, or a Column. ......+.3 50 
Whole Page... 2... ee ee eee 6 6 0 


Money Orders payableto MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


} 





DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, B, I, U.8.A, 
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MESSRS, MACMILLAN & 60S SCIENTIFIC WORKS. 





NATURAL PHILOSOPHY. 


A Text-Book of the Principles of Physics. 

ALFRED DANIELL, M.A., LL.B., D.Sc, F.R.S.E., late Lec- 

pie on Physics in the Sohal of Medicine, Edinburgh. With Ilustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. axs 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, F.R.S., and W W. HALDANE GEE, 
B.Sc. Crown 8vo. 


Vol IL-GENERAL PHYSICAL PROCESSES. 63. 
Vol. I. ELECTRICITY AND MAGNETISM. 7s €d. 
Vol. IIL.—OPTICS, HEAT, AND SOUND [in preparation, 


Practical Physics for Schools and Junior 


f Colleges. By the same Authors. 
Vo Po RLECTRICITY AND MAGNETISM. as Gd. 
Physics, Elementary Lessons in. By 


BALFOUR STEWART, F.R.S. New Edition. With numerous 


Illustrations. Fcap, 8vo. 4s. 6d. (Questions on, as 
Primer of Physics. By the same Author. 

With numerous Illustrations, New Edition, with Questions, 18mo. 

18. ` (Scrence Primers. 
On Light. Being the Burnett Lectures, de- 
livered in Aberdeenin 1883-1885. By GEORGE GABRIEL STOKES, 
M.A., P.R.S., &c., Follow of Pembroke College, and Lucasian Pro- 
fessor of Mathematics in the University of Cambridge. Crown 8vo, 
qs. 6d. Firat Course. On ras NATURE or Lignr.—Second Course, 
On Licur as A MEANS OF INVESTIGATION.—Third Course. On 
THE BENEFICIAL EFFECTS or LIGHT. 


Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E. 
ROSCOE, LL.D., F.R.S. Fourth Edition, revised and considerably 
enlarged by the Author and by ARTHUR SCHUSTER, F.R.S, 
Ph.D., Professor of Apphed Mathematics in the Owens College, Victoria 
University. With Appendices, numerous Illustrations, and Plates. 
Medium 8vo. srs. 


Mechanical Theory of Heat. By R. Clausius, 


Translated by WALTER R. BROWNE a Fellow of Trinity | 


College, Cambridge. Crown 8vo. os. 


Heat. By P. G. Tait, M.A., Sec. R.S.E., for 
merly Fellow of St Peter's College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 


Light: A Course of Experimental Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 

. With 200 Engravings and Coloured Plates, Crown 8yo. 73 64. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S. Fcap. Bvo. Part I.—The Properties 
of Solid and Fluid Bodies, With Illustrations, 3s. 6d. Part IL— 
Sound, Light, and Heat, 37. 6d, 

Electrostatics and Magnetism, Reprints of 
Pa on, By Sir WILLIAM THOMSON, D C.L., LL D., F RS., 
FRSE Fellow of St. Peter's College, Cambridge, and Professor of 
Natural Philosophy in the Univermty of Glasgow. Second Edition. 
Medium 8yo, 18s, ‘ 

Electricity and Magnetism. By Professor 
SILVANUS THOMPSON. With numerous Illustrations, Fcap. 
Bro. | 4s. Gd- ý 

Electricity and Magnetism, Absolute Mea- 
SUREMENTS IN. By Professor ANDREW GRAY, M.A., 
F.R.S.E. New Edition. 2volumes,, Crown 8vo, Ln the press. 

Electric Light Arithmetic. By R. E. Day, 
M.A. Pott 8yo. a | à 

Heat and Electricity, A Collection of Ex- 
AMPLESON By H.H.TURNER, BA Crown8vo. as, 6d. 

Steam, An Elementary Treatise on. By J. 
PERRY, CE., Professor of Engineering in the Imperial College of 
Engineering Vedo. With Illustrations, Numerical Examples, and 
Exercises. Feap. Bvo, 4s 6d. 

Sound, Elementary Lessons on. 

W. H. STONE. With Illustrations. Feap. Bvo. 3s, 6d. 


Units and Physical Constants. By J. D. 
EVERETT, ALA, DCL, F R.S., F.R S.E., Professor of Natural 
Phiosophy, Queen’s College, Belfast. Second Edition. Globe 8vo. ss. 

Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F.R.S., Professor of Applied Mechanicsin the Royal 
Naval College, Greenwich. Medium 8yo. 18s. A 

The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Professor F. REULEAUX. Translated 
and Edited by Professor A. B, W. KENNEDY, CE. With 450 
Illustrations. Medium 8yo, grs. 


MACMILLAN & 





By Dr. | Questions on Chemistry. 





NATURAL PHILOSOPHY— Continued. 

The Mechanics of Machinery. By A. B. 
W. KENNEDY, FER S., M Inst.C E., Professor of Engineenn 
and Mechanical Technology in University College, London. Wi 
numerous Illustrations. Cows Bvo. rar 6d, 


Elementary Science, Numerical Tables and 
CONSTANTS IN. By SYDNEY LUPTON, M A., F C S., RCI. 
Globe 8vo. as, 6d. . 2 

Chemical Arithmetic. With 1200 Examples. 
By thesame Author. Second Edition, Globe Bvo. 4s 67. 

Physical Arithmetic. By Alexander Mac- 


FARLANE, D.Sc, Professor of Phystcs in the University of Texas, 
sometime Examiner in Mathematics in the University of Edinburgh. 


Crown 8vo. 78, 6d. 
ASTRONOMY. 
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Chemistry, Elementary Lessons in. By Sir 
HENRY E, ROSCOE, F RS, New Edition. With numerous 
Illustrations Fcap. 8vo. 4s. é Problems adapted to the same, 
by Professor THORPE, ith Key. 18mo as 

Practical Organic Chemistry, The Owens 
COLLEGE COURSEOF By JULIUS B, COHEN, Ph D, F.CS, 
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ADAPTED TO THE NEW BRITISH PHARMACOPCEIA, 1885. 
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is essentially a new departure breaking away from well-worn tracks into a new and almost unknown 1egion,”— Medical Times and 
Gazette. 


coeds 


BY THE SAME AUTHOR. 
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SCOPICAL SOCIETY. 
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To NON-FELLOWS ss, per Number. 
Edited by FRANK CRISP, LL.B, B A, one of the Secretaries of the 


Society, with the assistance of A, W. Bannatt, M A., B Sc, F.LS. ; 
F. JexrrRey BELL, M.A, FZS ; Joan Maval, Jun, F.Z5;R 
G Hess, M.A., M.D ;and J. ApTHUR THOMSON, M A., Fellows of 
the Society. 


In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFIED SUM- 
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No such a summary of the scattered periodical literature of Brinsh and 
Foreign Biological and Microscopical work 1s elsewhere to be obtained, 
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WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London , and 20 South Frederick Street, Edinburgh. 


BRITISH MUSEUM. 
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EDWARD A BOND, Principal Librarian. 
British Museum, February 20, 1888. 


CURRICULUM OF THE M.D. DEGREE, 
i LONDON. 


Students who have Matriculated and are intending to enter, or who have 
y entered, at any cne of the London Medi Schools for the purel 

Medical Portion of their Stud es, can prepare for the PRELIMINAR g 
SCIENTIFIC EXAMINATION at University College, under Prof. 
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F.R.S , and Prof LANKESTER, LLD, F RS. 
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THE VISITORS of the UNIVERSITY of 
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THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 
(Now carried on by his San and Brother), 
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bator; also Amocba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin's) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18., 
or Twelve Tubes for 108. 6d. 
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EIGHT FIRST-CLA88 PRIZE MEDALS. 
Price-Luts Post Free, 


aa Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.G. 


Telegrams—“ TONNERRE LONDON.” 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Iustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 















Ef maT misc * = [ee s 5 Soal THIS 
FOLLOWAYS PILLS Ea 
Is a Certain Cure for all Disorders of the LIVER, STOMAOH 
AND BOWELS, A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 
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TO BIOLOGISTS.—Well-preserved Speci- 


mens fixed by osmic or sulpho-picric, &c., ar /foing, by arrangement 


Peach S coa, Teicox lenia, Sarsia, acetone Nl onium, Actima, 
Peac on, hiura, erna, Spatangus, inus ta, 
Planaria; Nemertes, phrodita, Polynoe, Marphyse, N Nereis, Sypapta, 


Syaboa E Lepas, Apus, Bebe! Mysis, Palemon, Cancer, 
on, Lutraria, Helotis, A spires, iona, Sepia, Sepiola, Ascidia, 
Fragarium, Botryllus, Balanoglossus (‘' Sarnzensis, 
gare Amphioxus, Lepadogaster, &c., at very moderate charges, 
Also, hao monts, and Cabinet Specimens in every branch —J 
SINEL, Cleveland Road, Jersey. un, on application. 





and Geological Postion, in Mahogan Cabinets. 


JAMES R. GREGORY, 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS EOR STUDENTS 
MUSEUMS, &c EVERY UISITE FOR 
ORK, ROCK SPECIMENS RN ROCK SEC- 
TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 
STOCK AND CRESTEST VARIETY IN LONDON. NEW LISTS 


New Catalogue of Mineral Specimens, 


Now Sis for the Selection of Single Specimens, &c., with Prices, Also 
ists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Section» of Rocks. 
And may be had poat free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
roo Specimens, a5s ; 





200 o aitto; sos. Tho best value obtainable, 
Micro-Sections of Rocksin great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY AND GEOLOGY. 


Cuotce SPECIMENS FoR MUSEUMS AND PRIVATE COL- 
LECTORS : BERYLS, TOPAZES, RUTILES ON MATRIX, CELES- 
TINE, OPALS, &c., &c. 

RARE MINERALS FoR SCIENTIFIC RESEARCH ; COLLEC- 
TIONS FOR STUDENTS AND PROSPECTORS. 

Very Fink POLISHED SECTIONS OF AMMONITES AND 
NAUTILI, 

New SERIES OF Rocks. MIcRoscoPric SLIDES. 
Hammers, Chisels, and Blow-pipe Apparatus. 
PRIVATE LESSONS AND EVENING CLASSES. 


CATALOGUES ON APPLICATION. 


SADUEL BENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


F. H. BUTLER, MA.0x0n., A-R.8.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Just received from the United States, a fine Series of § ens of Frank” 
lintte, Troostite, Chalcopyrite, Rhodonite, Blende, V ape Sphene 
Zircon, Tourmalme, and other Minerals; also, from Scotland, a fresh con- 
signment of Rocks, including many hitherto but little kaown. Among the 
Rock-sections recently added to stock are . Spherulite Tachylyte on Nasalt, 
Ardtun Brae; two litic Limestones, Tiree; Pegmatite, Po.tsoy ; 
Enstatite Hornblende Rock, ‘Aberdeenshire ; Hornblende Porph: hynte a near 
Dolgelly ; Minette, Jersey ; and altered Diabase, Tuckingmill, 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parhamentary Matters. 


Review or THe MALT AND Hor TRADES; AND WINE AND SPIRIT TRADE 
RecoxD, 


The Organ of the Country Brewers. 
t The Brewers’ Guardian’’ is published on the evening ot every alternate 
Tuesday, and is ihe only journalofficially connected with brewing interests. 


Subscription, 16s, 6d. per annum post dating from any quarter-day. 
Single copies rs each egistered -for transmission abroad. 

















CXXxii NATURE [ Feb. 23, 1888 
DAY'S BRITISH: SALMONIDE 
Just Published, Imp. 8¥0, Cloth, 422. N EW BOOKS. 
BRITISH and IRISH SALMONIDZ., 
By FRANCIS DAY, F.L.S,, F.Z.S, &c. 1a Plates, 9 of which are GOSPEL ETHNOLOGY, | By S Hees 
hughly Coloured. &c, With Illustrations, gs., clo 
Henrietta ear Garden, The idea is 


WILLIAMS & NORGATE, 14 


London; and 20 South Frederick ae 





JUST PUBLISHED, Price 1s., by Post 1s 4)d 


THE VICTORIA UNIVERSITY CALENDAR 


FOR THE YEAR 1888. 
London: MACMILLAN & CO Manchester: J E. CORNISH 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogue is 
No. 87 750 Titles of valuable Works on 


Ichthyology : Natural History and Culture of Fishes, Fisheries, Angling, 
and Aquaria. Reptiha and Amphibia. General Zoo Anatomy, 
Physiology, and Embryology. ith Supplement containing Works on 
Conchology, Entomology, Astronomy, and y- 














Mathematical Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art aaa Admiralty, &c 
Mathematical, Drawing, Surveying Instruments 

f Every p atit 
Of the Highest Sua and Finish, at the most Moderate Prices. 
Ilisstrated Price Lest Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goto MsgpaL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Jamms Barrren, F.L.S., British Museum. 

Contents :—Original Articles by leading Botaniats—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals,—Botanical News.-~ 
Proceedings of Societies. 

Price rs. 3d. Subscription for One Year, payable in advance, res. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, a4 pages 8vo, with occasional Illustrations. 


Conducted by C. G smear J. W. Doucras, W. W, Fow er, M.A. 
F.S., R MELACELAN R.S., E. SAVNDERS, F.L.S., and 
EH. T. $ramron, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on alte sub ma connected with Entomology, and especially on the Insects of 

© ri (1.3 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the ung number in each year. 

Vols. I to I of complete sets: 
volumes may be had. separately or together, at 7, each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
x Paternoster Row. 

jee &c., should be sent to the Editors at the abova 

address. 





the succeeding 











as far as we are aware, naw, and phere cut clear 
and telling The object ıs to show the adaptability of the to all 
races from actual facts.”’—British Weekly, 

“The first attempt to treat this subject from a thorough-going scientific 
stand-point, and becomes a very powerful argument for the truth of 
Chrshanity.” -English Churchman. 


THE DISEASES OF THE BIBLE. 
By Sir J. RISDON BENNETT, M.D., F.R.S., Ex-President of 
the Royal College of Physiaans 2s. 6d., cloth boards, 

“We cannot tos thoroughly commend this work, both on account of the 
subjects of which it treats, Sad: for its intrinsic literary worth.”—Procincial 
Medical Jonrnal. 

“(An entertaining and instructive volume, written in simple untechnical 


and i 
ligase for the general reader "CA istian World, 


TREES AND PLANTS of the Bl BIBLE. 
By W H GROSER, B.Sc. Illustrated 4s., cloth 
ae useful little volume for Bible teachers and readers elec ee 
eview, 
“ Apart from its reli ous valne, this little volume must approve itself to 
all lovers of botany.” se, a Weekly Edition). 


THE RELIGIOUS TRACT SOCIETY, 
56 Paternuster Row, London, 


FOURTEENTH EDITION, THOROUGHLY REVISED. 
Just Published, fcap wok ar ôd., Cloth Dosrda; or 2s, Cloth Limp 
(Weale's Series), post 
MATHEMATICAL INSTRUMENTS; 


their Construction, Adjustment, Testing, and Use concisely explained 
Abadi F. HEATHER, M.A. Fourteenth Edition, revised. With 
tions by A. T. WALMSLEY, M.LCE. With numerous Ilustra- 





Pe . CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court. E.C 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R S., Professor of Medicine 
in King’s College, London. 


J &A CHURCHILL. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident nts, “and others interested in the 
management of land throughout the United Kingdom 


The AGRICULTURIST Is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principg] British and 
Irish Markets of the week. 

Thespecialattention of Land Agents is directed totheAGRICULTURIST 
od Spe ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 
Price 3d. By post 3łď. Annual Subscription, payable in advance, r4s. 


Offices: 7 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E. Money Orders payable to C, and R. ANDERSON. 


THE “HANSA,” 


Published sineozBs4 in Ham is the only independent professional paper 
in Germany dedicated aaa to Maritime Objects. Tissays, Critiques, 
Reviows. orts, Advertisemonts, Strict eye kept upon the development 
of Maritime Affairs in eve respect. Every secon cond Sunday one Num 

4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of they ‘year furnished subsequently. Price ras. for twelve 
months, Advertisements 47. a linewidely spread b by this paper; considerable 
abatement for 3, 6, 12 months’ ion. Office: Ang. Moyer and 
DI , Alterwall, 28. Edited by W. von FREEDEN, M. R. 
treet, 8 











Hamburg, Alexander 








“OPTIMUS ” 


CAMERAS, LENSES, 


Magic Lanterns, i 
"Slides, and Accessories. ` 





Apparatus for Enlarging, fig 


99 HATTON GARDEN, 


PERKEN, SON, & RAYMENT 


Cee for ae Trade ONLY 


CaTALOGuE FREE. 


y Thermometers, 

i Barometers, 
Microscopes, & 

Scientific Apparatus. 


LONDON, E.C. 
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Diary of Societies, 


\ LONDON. 


THURSDAY, FEBRUARY 23 
Rova Socimry, at 4. 


—On the Relation between the Structure, Function, 
and Distribuuon of the Cranial Neives (Preliminary Communication): 
Dr, W. H Gaskell, F.R S.—On Remnants or Vestiges of Amphibian 
and Reptilian Structures found ın the Shull of Birds, both Carmatæ and 
Rattw: Prof, W., K. Parker, F R S.—Prelimimary Note on the Develop- 
ment of the Skeleton of the Apteryx: Prof. T. J Parker. 

Society or TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8-~On the 
Present State of Fire Tel phy: R von Fischer ‘I reuenfeld 

Roya. seer en at ibe Early Secular Choral Music, with Illustrations): 
Prof C. Hubert H. 


FRIDAY, FEBRUARY 24. 


INSTITUTION or CIVIL ENGINEERS, at g2 —On the Erection of the 
Superstructure of the Forth Bridge : Arthur J. Knowles 

QUERETT Microscoricat CLuB, at 8 —Annual General Meeting ; Presi- 
dent's Address, 

ROYAL INSTITUTION, at 9 —Westminster Abbey: 
Bradley, Dean of Westminster, 


SATURDAY, FEBRUARY 25. 


Pirysica, Society, at 3.—Note on the evga Nae Incandescent Lamps 
with Direct and Alternate Currents . Prof. W yton, F.R.S., and 
Prof. John P F.R S —Observations on the Height and Length. of 
Ocean Waves on. Ralph Abercromby.—Experiments on Electrolysis. 
ww Haldane Gee.—-On the Temperature at which Nickel begins 
suddenly to lose its Magnetic Properties . Herbart To nlinson 

Rova. INSTITUTION, at 3.—Experim Optica: Right Hon. Lord 
Rayleigh, F.R S. 

Essex Fiep Crop, at 7 —On the Introduction of a New Game Bird (the 
Tinamou) into Essex, with some Accotint of its Habits: J. E Hartung 


SUNDAY, FEBRUARY a6. 


SUNDAY LECTURE Sociery, at 4 —The Government of Ireland; the Story 
or eomas Drummond's Administration Half a Century ago. G P. 
BOGONE! 


Very Rov. G Granville 


MONDAY, FEBRUARY 27 


SOCIETY OF Arts, at 8 ~The Modern Microscope : ayall, Jun. 

Ble INSTITUTION, at 5 —A Struggle for Tile: * John be he Lankester, 

INSTITUTE or ÀCTUARIES, at 7.—On the Valuation of Reversionary Life 
Interests: T. B. Sprague 


TUESDAY, FEBRUARY s8. 


ANTHROPOLOGICAL INSTITUTE, at 8 30 —Notes on the 
or Paper Offerings to the Shiuto Gods (with Illustrative imens) : Basıl 
Hall Chamberlain; communicated by Dr. Edward B lor, FLR.S.— 
Exhibition of Decorated Arrows from the Solomon Islands - Henry Bal- 
four.—Further Notes on the Australian Class Systems A W Howitt 

INSTITUTION OF Civil EnaINEgRS, at 8.—(1) Manganese in its Applica- 
tion to Metallurgy ; (2) Some Novel Properties of Iron and Manganese : 


Tiaa ‘go-hel,’ 


R. A. Hadfield. 
Rovar Ins’ 10m, at 3.—Before and after Darwin: Prof. George John 
Romanes, S. 


Uxivessiry Cougs BroLocicar SOCIETY, at s.—On Fehinoderms Dr. 
P. H. Carpenter, F.R.S. 


WEDNESDAY, FEBRUARY 2). 


GEOLOGICAL SOCIETY, at &—An Estimate of Post-Glacial Time: T. 
Mellard Reade-—Note on the Movement of Scree-Material: Charles 
Davison; communicated by Prof. T G. Bonney, F.R $—On some 
Additional Occurrences of Tachylyte: Grenville A. J Cole —Appondix 
to Mr. A. T. Metcalfe’s Paper on Further Discoveries of Vertebrate 
Remains in the Triassic Strata of the Sonth Const between Budleigh 
Salterton. and Sidmouth: H PE Carter, communicated by A. 

et 

Socrery or ARTs, at 8.—The Technical Education Bill: Swire Smith. 
(Discussion,) 

THURSDAY, MARCH r. 


tacal aye of the Ocera Lobe aud ree Parts of the Gtr. 


LINNEAN Society, at8,--On a New Genus of Cytinacess rom M š 
E. J. Baker —Notes on the Flora and Fauna of the Kermadec ds: 
J. F. Cheeseman. 

CHEMICAL Society, at 8 —The Origin of oin and the Constitution of 
Colo erg y: H. E. Armstrong, F.R S. 

Rovat INSTITUTION, at 3,.—~Rarly Secular t Choral Music (with Mus- 
trations); Prof. C. Hubert E 

Parkes Musun, at 3.—Milk and Isease : Dr. G. Sims Woodhead. 


FRIDAY, MARCH 2. 
GEOLOGISTS’ ASSOCIATION, at 8, 
RovAL INSTITUTION, at 9 —Poisong and Poisoning: Dr. C, .Meymott 
idy. 
SATURDAY, Marcu 3. 


Rovan INSTITUTION, at 3.~-Experimental Optics: Right Hon. Lord 
Rayleigh, F.R.S. 
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SUBSCRIPTIONS TO “NATURE,” 
es d 

Yearly ..... Pee ee ee 0 28. 0 
Half-yearly 2... 2 wee ee ee 4 G 
Quarterly. 2. 66.0 fee ee ee ee 7 G 
To the United States, the Continent, &c. :— 
s. . 

Yearly sana a a aa ..30 6 
Half-yearly 2. 6 6 ww ee ee ee we TS OG 
Quarterly. 2. eee ee ee ee 8 OO 
To India, China, and Japan :— 2 
Se . 

Yearly 2... ee ee ee ee ge 6 
Ce RPO A 
Quarterly . . Steet “dy st Hoa ee Oo 0 


CHARGES FOR ADVERTISEMENTS, 
Three Linesin Column as. 6d. gd. per Line after, 


s. d. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Half a Column. .. eT IS 0 
Half a Page, ora Column. ......-.-3 5 0 
Whole Page... ..... ..6 6 0 


Money Orders payable to MA CMILLA N& CO 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and. the 
Siok Room. 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 














ACID PHOSPHATE, 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application co 
Rumford Chemical Works, Providence, R. I., U.S.A. 


CXXXIV 


NATURE 


[ Fed. 23, 1888 





MESSRS. MACMILLAN & 


BIOLOGY. 


„A TEXT-BOOK OF PHYSIOLOGY. By MICHAEL 
FOSTER, M D., Sec. R.S , Professor of Physiology in the University 
of Cambridge With Illustrations. Fourth Edition, revised. 8vo ais, 


ELEMENTARY PRACTICAL PHYSIOLOGY, A 
COURSE OF. By Prof. MICHAEL FOSTER, M D., Sec, RS., 
&c., and J. N. LANGLEY, M.A., F R.S , Fellow of Trinity College, 
Cambridge New Editon. Crown 8yo. 7s 6d. 


PRIMER OF PHYSIOLOGY. By MICHAEL 


FOSTER, M.D., Sec. R.S., &c, With numerous Illustrations, 18mo. 
1s. [Science Printers. 


PHYSIOLOGY, ELEMENTARY LESSONS IN. 
By THOMAS HENRY HUXLEY, F.R.S. New Edition With 
numerous Illustrations. Fcap 8vo. 4# 6d. (Questions on, rs. 6d.) 


ELEMENTARY PRACTICAL HISTOLOGY. By 
WILLIAM FEARNLEY. With Illustrations, Crown 8vo. 7s. 6d. 


ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg-in- 
Baden. By W. NEWTON PARKER, Professor of Biol 1n the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Authorand Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. r2s. 6d. 


A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F.M BALFOUR, M A., F.R S, Fellow and Lecturer of 


Trnity College, Cambridge Waith Illustrations. Second Edition, 
repnnted without alteration from the First Edition. In 2 vols. 8vo. 
Vol. I 18s. Vol. IL ats. 


ELEMENTS OF EMBRYOLOGY, By Prof. MICHAEL 
FOSTER, MA, F.R S., and the late F. M. BALFOUR, FRS 
Second Edition, revised and enlarged, Edited by Anam SaoGwic 
M.A. and WaLter Haare, With Illustrations. Crown 8vo. ror 


ANATOMY, LESSONS IN ELEMENTARY. By 


ST GEORGE MIVART, F.RS. With numerous Illustrations. 
Fcap. 8vo. 6s ód. 


A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F RS., Professor of Physiology in the Victona University, the 
Owens College, Manchester. a vols. 8vo. With Illustrations Vol. 
I. x82, [Fol II in the press. 


A COURSE OF PRACTICAL INSTRUCTION 
IN ELEMENTARY BIOLOGY By T. H. HUXLEY, FRS, 
assisted by H N. MARTIN, B.A, M.A, D Se, Fellow of Christ's 
College, Cambridge New Edition, revised and extended by G B 
HOWES, Assistant Professor of Zovlogy, Normal School of Suence and 

* Royal School of Mines; and D, H. SCOTT, M.A, PhD, Assistant 
Professor of Botany, Normal School of Science and Royal School of 
Mines With a Preface by T. H. HUXLEY, F.R S. Cr. Bvo. ros 6d. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA By WILLIAM HENRY FLOWER, 
LL.D., F R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the Rogal Çollege of Surgeons of England, With 
numerous Illustrations. rd tion. Revised with the assistance 
of Hans Gavow, Ph.D , M.A, Lecturer on the Advanced Morpholo 
of Vartebrates and Strickland Curator in Univ. of Camb Cr. 8vo, xos 


AN ATLAS OF PRACTICAL ELEMENTARY 


BIOLOGY By G B. HOWES, Assistant Professor of Zoology. 
Normal School of Sclence and Royal School of Mines. With a Preface 
by Tuomas Henry Huxrey, F.R.S. Royalgto. 14s. 


A COURSE OF INSTRUCTION IN ZOOTOMY 

(VERTEBRATA): , By T. JEFFREY PARKER, B Se, London, 

essor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d, 


“THE FERTILISATION OF FLOWERS, By Pro. 


fessor HERMANN MULLER. ‘Translated and Edited by D'ARCY 
w. THOMPSON, B A., Professor of Biol in University College, 
Dundee With a Preface by CHARLES DARWIN, F.R:S. With 
numerous Illustrations. Medium 8yo ars. 








CO.8 SCIENTIFIC WORKS. 


BIOLOGY—eontinued, 


PRACTICAL INSTRUCTION IN BOTANY, A 
COURSE OF. By F. O. BOWER, D Se, F.L.S., Professor of 
Botany in the University of Glasgow, and SYDNEY H VINES, 
M.A, D.Sc., F.R S, Fellow and Lecturer, Christ’s College, Cam- 

With a Preface by W. T. TuissLrTon Dyser, ALA., CMLG., 

R.S., F.L.S , Director of the Royal Gard Kew Crown 8vo, 

Part I -PHANEROGAM4@—PTERIDOPHYTA, 6s. 

Part II.-BRYOPHYTA~THALLOPHVTA. 4s ág. 


LESSONS IN ELEMENTARY BOTANY. By 
Professor OLIVER, F.R.S. New Edition With numerous Illustra- 
tions. Feap.Bvo. 4s 6a 


PRIMER OF BOTANY. By Sir J. D. HOOKER, 
KCS.I, CB, MD, F.RS,D.C.L With numerous Illustrations. 
Now Edition 18moa Is (Serence Primers 


THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By Sir J. D. HOOKER, K.C.S.1,C.B., MD., F.R.S., 
D.C.L. Third Edition, revised Globe 8vo. ros, Gd. 

By 


FIRST BOOK OF INDIAN BOTANY. 
DANIEL OLIVER, E.R S., &c., Professor of Botany in University 
College, London, &c. With Illustrations. Extra feap. Bvo. 65. 6d. 


STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of ‘Taxonomy and Phytography, and a Glossary 
of Botanical Terms By Professor ASA GRAY, LL D, Bvo. ros. ôd. 


A DICTIONARY OF ECONOMIC PLANTS. 
eg History, Products, and Uses By JOHN SMITH, A.L.S., &c. 
vo. 14s 


EUROPEAN BUTTERFLIES, A HANDBOOK 
OF. By W.F.DE VISMES KANE, MA, MR.IA, Member of 
the Entomological Society of London, &c. Waith Copper Plate Illustra 
tions. Crown 8vo. ros. 6d. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS, 
Reprinted from the Handbook of Enropean Autterfires Crown &8vo 1s. 


ANTHROPOLOGY. 


ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilisation. By E. B. TYLOR, D.C.L., F.R.S. With 
numerous Illustrations. Crown 8vo. 75, 6d. 


MEDICINE. ; 


A. TEXT-BOOK OF PHARMACOLOGY, THERA- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN. 
TON, M.D., D.Sc, FRCP, FRS, Assistant Physician and 
Lecturer on Materia Medica at St Bartholomew's Hospital, Examiner 
in Materia Medica in the Htiversity of London, in the Victoria Uni- 
versity, and in the Royal College of Physicians, London; late Exammer 
in the University of Edinburgh, Adapted to the United States Pharma- 
copeia, by FRANCIS H WILLIAMS, M.D., Boston, Mass. Third 
Edition Adapted to the New British Pharmacopocia, 1835. Medium 

vo 


SIS. 


TABLES OF MATERIA MEDICA : a Companion 
tothe Matera Medica Museum By the same Author. With Ilustra 
tions. New Edition Enlarged. 8vo. ror. 6d. 


LESSONS ON PRESCRIPTIONS anp THE ART 
OF PRESCRIBING. By W HANDSEL GRIFFITHS, PhD., 
LRCPE,, & New Edition, adapted to the Pharmacopcia, 1885 
Fcap Bro. 3¢ 6d. ° 


TEXT-BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER of Tubin- 
gon Translated and Edited for English Students by DONALD MAC- 

LISTER, MA, MD. B.Sc, FRCP, Fellow and Medical 
Lecturer of St_John’s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With numerons 
Tilustrations, Medium 8vo 

Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


xas 6d. 
Part I1.—SPECIAL PATHOLOGICAL ANATOMY, Sections f,-- 
VIII. Second Editon. ras. 6d Sections IX —XII ras 6d. 


MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Orzanisms. By E. KLEIN, 
M.D., F.R S, rer on eral Anatomy and Physiologg, in the 
Medical School of St. Bartholomew's Hospital London. ith r23 
IHustrations. Third Edition, Revised. Crown 8vo. 6s 


MACMILLAN & C0., LONDON, 
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MESSRS, MACMILLAN & 00.’S SCIENTIFIC WORKS. 


PHYSIOGRAPHY AND GEOLOGY. 
PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With numer 
ons gas 1llustranons, and Coloured Plates. New and Cheaper Edition 


TEXT. BOOK OF GEOLOGY. By ARCH, GEIKIB. 
LLD., F.R.S., Director-General of the Geological Survey, of Greail 
Britain and ireland and Director of the Museum of Practical Geology, 
London, formerly Murchison Professor of Geology and Mineralogy in the 
University of Edinburgh, &c. With numerous Illustrations. Second 
Edition. Sixth Thousand Revisedand Enlarged, 8vo. 288. 

CLASS-BOOK OF GEOLOGY. 
Author, With upwards of 200 New Illustrations. Crown 8vo. ros. 6d. 

PHYSICAL GEOGRAPHY, ELEMENTARY 
LESSONS ri is oe same Auror Wih numerous Illustrations 
Fcap. 8vo 4s. 6d. (Questions, 

PRIMER OF PHYSICAL ‘GEOGRAPHY. By 
the same Anthor Pii numerous Illustrations, New Edition. With 
TIT [Sefence Primers. 

oU LINES "Or “FIELD GEOLOGY. By the 
same Author, With numerous Illustrations, Crown 8vo. 3s. 6d 

PRIMER OF GEOLOGY. By the same Author. 
With numerous Illustrations. New Edition. r8mo, tr, [Sctence Primers. 

THE SCENERY OF SCOTLAND, viewed in 
connection with its Physical Geology. 2A the same Author, With 
numerous Illustrations. Crown 8vo. x23, 

A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F R.S., V.P.G S., F. CS, M Inst C E., Anclen Elève do 
\ Ecole des Mines, Pans; Author of A Manual of Metallurgy, ” u The 
Mining and Metallurgy of Gold and Suver,” &c. With numerous 
Illustrations 8vo. ass. 


GEOGRAPHY. 
A NEW GEOGRAPHICAL SERIES. 
Edited by ARCHIBALD GEIK1 » Director-General of the 
Geological Survey o hei ora Kingdom. 

VOL. I. THE TEACHING OF GEOGRAPHY. 
A Practical Hand-book for the use of Teachers By ARCHIBALD 
GEIKIE, FRS, Director General of the Geolo of the 
United Kingdom, and Director of the Museum o a Suy Geology, 
gom Street, London, formerly Murchison Professor of Geology and 

lineralogy in the University of Edinburgh. Cr 8vo. as. 

CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.G.S., F.R.S. New Edition, with Eighteen 
Coloured Maps. "Feap. 8vo. 3a. 

A SHO = GEOGRAPHY OF THE BRITISH 
ISLAN By JOR JOHN RICHARD SPEEN and ALICE STOP- 
FORD GREE Maps. Fcap, 8vo, 

A PRIMER OF "GEOGRAPHY. a By SIR GEORGE 
GROVE,D.C.L. With Illustrations, 8mo, 1s. [Science Primers. 


ANCIENT GEOGRAPHY. 
MANUAL OF ANCIENT GEOGRAPHY. Trans- 
lated from the Gorman of Dr. HEINRICH KIEPERT. Cr. 8vo. ss, 


HISTORY., 

SHORT HISTORY .OF THE ENGLISH 
PEOPLE By JOHN RICHARD GREEN, MA » LED, late 
Honorary Fellow of Jesus College, Oxford. With Coloured Maps, 
Geaa al Tables, and Chronological Annals Crown 8vo, 8s. 6d 


ANALYSIS. OF ENGLISH- HISTORY; “based on 
Green” 8 Mee es irs the s Toeh Pee eee G, È wW. ig TAIT. 


GENERAL SKETCH OF EUROPEAN HIS- 
TORY. By EDWARD A. FREEMAN, D.C.L. New Edition, 
pang and i planed, with Chronological Table, Maps, and Index. 

HISTORY ‘OF ENGLAND. By Epiru THomp- 
SON. New Edition, revised and enlarged, with Maps. r8mo.' 2s. 6d. 

A HISTORY OF ENGLAND. FOR BEGINNERS. 
By ARABELLA BUCKLEY, coats of “A Short History of Natural 
Science” With Maps, Glohe & 

OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools. By ANNA BUCKLAND, T Glossary. 

THE VICTORIAN HALF-CENTURY. By 
CHARLOITE M, YONGE, Author of “The Heir of Redclyffe,” 

“ Cameos from English History,’’ “A History of France,” &e. ith a 
new Portrait of the Queen, Crown 8vo, paper, rs 3 cloth, xs, 


By the same |' 


POLITICAL ECONOMY. 

THE PRINCIPLES OF POLITICAL ECONOMY. « 
By Professor HENRY SIDGWICK, M A., LL D , Kaghtbridge Pro- 
fessor of Moral Phil hy in the University of Cambridge, &c., Author 
of “The Methods of Ethics.” Second Edition. 8vo. 168. 

A MANUAL OF POLITICAL ECONOMY. By 

ight Hon. HENRY FAWCETT, F.R S. Sixth Ediacn, revised. 
a chapter on "* State Socialism and the Nationalisaticnof the Land,” 
aidan Index. Crown 8vo. rar 

POLITICAL ECONOMY. By Francis A. WALKER, 
MA, Ph.D , Author of *' Money,” t Money in its Relation to ‘Trade,’' 
&c. Second Edition 8vo. ras. 6d. 

‘A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By FRANCIS A. WALKER, MA Ph.D., Author of 
“Money.” ‘Money in its Relation to Trade” Crown 8vo ős 6d 

THE CHARACTER AND LOGICAL METHOD. 
OF POLITICAL ECONOMY. By J. E CAIRNES, LLD, 
Remetitns Professor gf PoLtical i Economy in University College, London. 

POLITICAL ECONOMY FOR BEGINNERS. By 

Mrs. FAWCETT. New Edit With Questions, &c. Fcap, 8vo as, 6d 

.THE ECONOMICS OF INDUSTRY. By Professor 

’ A. MARSHALL ang MARY P. MARSHALL Fcap. 8vo ‘as 6d 

PRIMER OF POLITICAL ECON OMY. By W. 

STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo.” 
[Science Printers. 


MENTAL AND MORAL PHILOSOPHY. 


THE METHODS OF ETHICS. By Professor 
HENRY SIDGWICK, MA LL.D, & Third Edinon 
Bvo. 148 A Supplement to the Second Edition, conning all th» 
important Additions and Alterations in the Third Edit. Demy 8vo 6r. 

THE HISTORY OF ETHICS, OUTLINES OF, 
FOR ENGLISH READERS By HENRY SLDGWICK, M.A; 
LLD, &c. Crown 8vo 

THE ELEMENTS ÖF “THE PSYCHOLOGY OF 
COGNITION. By the Rey. ROBERT JARDINE, B D., D Se 
Abin), Ex-Pnncapal of the General fone College;-Caleutta 

econd Edition, revised and improved. Crown 

STUDIES IN DEDUCTIVE LOGIC. By the late 
wW STANTEY: JEVONS, LL.D., M.A, FR S. Second Edinon 
Crown 8¥0 

LESSONS IN LOGIC, INDUCTIVE AND DE- 
DUCTIVE. By W STANLEY JEVONS, LL D., %.A, F.R.S 
New Ediuon, ith numerous Illustrauons. Fcap Svo. 3s. 6d. 

A TEXT-BOOK OF DEDUCTIVE "LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc, (Lond anr 
Edin, }, Professor of Logic and Phi osophy, , Presidency College, Cal- 

Third Edition. GlobeBvo. 4s 

PRIMER OF LOGIC. By W. STANLEY Jevons. 
LLD,MA,F.RS. New Edition. 18m0. xs. [Science Primers 

PSYCHOLOGY.—I. THE COGNITIVE POWERS. 

` II THE MOTIVE POWERS. Jawes McCosu, DD, LLD., 
Litt D , President of Prncetcn cai lege, Author of “Intuitiuns of the 
Mind, ” OT ows of Discursive Thought,” &c. Crown8vo. 6s, 6d each 

CRITIQUE OF PURE REASON. By ĪMMANUEI 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max MOrver. Wita an Historicut 
Introduction by Lupwic Norrá Two vols. Demy 8vo zés. each. 

Vol. I. HISTORIGAL INTRODUCTION; by Lupwie Norrk; &c 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max MU Lex. 
For the convenience of students these volumes are now sold separately 

Of Prof. Max Miller's translation of the “ Crtuque of Pure Reason," tl» 





Times says :—‘‘ Through this translation Kant’s work has for the first time 
pêcome in romnatiohal he common property ofthe whole world.” 


AGRICULTURE. 
AGRICULTURAL CHEMICAL ANALYSIS, A 
Handbook of. By PERCY FARADAY FRANKLAND, Ph.D 
B Sc., F.C S., Associate of the Royal School of Mines, and Demonstra ~ 
tor of Practical and Agncultural Chemistry in the Normal School of 
Science and Royal ee ai of Mines, South Kensington Museum 
Founded upon Leit, aden eee Cham Analyse, von 
Dr. F KROCKE Crown 8vo. 75. 6d 
ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By Professor H. TANNER. 


Fcap 8vo. „6d 

FIELD AND GARDEN CROP3, DISEASES OF 
Chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMILE, F.L.S. Feap.8vo. 4s 6d. 


MACMILLAN & CO , LONDON. 


CXXXVI 


NATURE 


[Feb 23. 


1888 





NEW, RARE, AND INTERESTING MICROSCOPIC OBJE 


Wood Boring Beetle, Prlinus peitinicunts, Onis 


Pollen of Mallow i in three Stages, opaque ... 


Slide of about seventy Diatoms from Oamaru, N. Z 
Pediculus Capitis—Male, Female, Egg, and Larva on one slide sn 


Bacillus ın Asiatic cholera. 


Section of Jaw of Infant, Permanent and Milk. teeth in Maiin. 
Mange or Itch Insect from Horse-—Male, Female, Eeg, and Larva .. 


Scales of Lepidocyrtus curvicolhs 


Type Slide of Foramimfera, Siy Species with ‘name i Photographed 


th each species 
Very fine Queen- Bec—whole .. 
Developing Seod of Oat on 


for Students’ Purpo 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 
W. WATSON & SONS, 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


H 


BAWEwW OH 


Epes ae aria 
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OVER 25,000 SOLD. 
2-MAN TO 100 H.P. INDICATED 


GAS- ENGINE. 


a 
rO 
pu 
nj 
15 
pe 

0 


Double Stained Sections of Stem of Pinus sylvestris, one, two, 


years’ growth on one Slide 


CTS. 


sa 
d three 
2 


Double Stained Sections of Stem of Exoury Endogen, and Acr. rgen, 0 ‘on 


one Slide 


Hair of Peccary, trans. ¢ and long Sections on one "Slide eas 
Haar of Wild Rabbit, Surface and Sections on one Shde aoa 


Section through Lam 
| Very fine longitudi 

, Aphis of Silver Fir, Lachnus picsa... 

Pematophmius of Indian Buffalo... 


Sections through entire Tongue of Cat- ws 


aoe 


ir 


en Examples of Pollens, mounted separately on ‘one Shde m 
Chara 


i Penile Branch of 
NEW HISTOLOGICAL, MICROSCOPE, with 4 and r-inch Objectives, in Mahogany Case. The Best Instrumen 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


Enrther of the above sent Post Fros on application to 


313 HIGH HOLBORN, LONDON, W.C. 


ESTABLISHED 1837. 
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Very suitable for driving amateurs work- 
shop, pumping water to kouse, driving 


Ce 


, Pasig, or anih 


dynama for electric lighting (the dynamo or puinp 


chaf-cutting, 





Purposes}, 
CROSSLEY BROS. 


ded combined with a hoi: 


laundry machinery, 
being disconnected when engine is regnired for other 


Can be sn, 


Limited, 
MANCHESTER. 
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The most reliable 
and durable Type- 
writing Machine 


Š ue made. 

We Manufactured aes Sold nearly 18,000 
in 1887, and the Sales are increasing. 

No more writer's cramp. No more late hours 
No more round shoulders No mare delayed 
correspondence. No more illegible letters, 








Apply for Price List and Particulars to 


SOLE LONDON OFFICE :— wta 


n n MEE, ema T aNg 






THE 


e 


KING 


TYPE-WRITERS, 


PE-WRITER. 


WYCKOFF, SEAMANS, & BENEDICT, 100 GRACECHURCH ST, E.C. 





THE NEW PATENT 
WATKIN 
















MAY BE HAD OF ALL Opricians, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the solid ground 
Of Nature trusts the mind which builds for aye.’ — WORDSWORTH. 











No. 959, VOL. 37.] 


THURSDAY, MARCH 15, 1888. 


[PRICE SIXPENCE. 

















Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 





JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December), 
To NON-FELLOWS ss, per Number 


Edited by FRANK CRISP, LL.B, BA, one of the Secretaries of the 
Society, with the assistance of A W. Bennerr, M A., BSc, ELS. ; 
F Jerrray Bert, M.A, F ZS ; Jonn Mavar, Jun, F.Z S; R. 
G Hess, M.A, M D., and J. ARTHUR Tuomson, M A., Fellows of 
the Society. 


In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal containa as a special feature a CLASSIFIED SUM- 
MARY OF RRENT RESEARCHES relating to Zoology and Botany 
(more especially Invertebrata and Cryptogamia), and Microscopy, consisung 
of Abstracts of the pmncipal Papers published in the leading Journals, 
Transactions, &c., of all countries 

No such a summary of the scattered penodical Literature of British and 
Fore: Biological and Microscopical work 1s elsewhere to be obtained, 
obviating as it does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping an courant with what 
is being done by their fellow-workers of this and other countries 


WILLIAMS & NORGATE, 14 Henrietta Sresi Covent Garden, 
ndon ; and 20 South Frederick Street, Edinburgh. 





AMANUENSIS.—Young Scotchman- (23), 
who intends studying Medicine in a year or two, desires Engagement as 
AMANUENS IS orotherwise toa Scientist orGentleman travelling abroad 
preferred.—Address M. I. P , Philosophical Institution, Edinburgh. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


e 
SEISMOGRAPH S 
From the Designs of Prof. J. A. EWING. 

A fully-ilinustrated Description will be sent on application, 


Now Ready, Vol. IX. Part x. 
e Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W RUTHERFORD 
F.R.S., of Edinburgh, Prof. J, BURDON-SANDERSON, F R.S., 
Prot H. NEWELL MARTIN, FIRS. of Balmer Boe tee: 

rof. H. ri 49 Itimore ; 
WOOD, of Philadelphia, Be cee ee ae 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawm, woodcuts, and Liho- 
graphic plates, both coloured and uncoloured, from’ microscopic or other 
specimens , also by means of photography to make roductions in photo- 
gravure, type blocks, photolithography, and various other processes, 

The Company areappointed Agenta for the Microscopes of Zeiss. 

A. Catalogue will be sent ou appHcation, of the instruments used in 
physical, Botanical, and Physiological investigations which are manu- 
acture y 


THE CAHBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 












ASTRONOMICAL TELESCOPE 
With yinch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring and 


Jupiter's Belts. 
Price £6 10s. 04. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ELF-REG 


g 








Illustrated Price-Lists ep 
Free by Post. 





pi = =“ wet 5 e 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR wall ring a bell 
when the tem ture in greenhouse falls below or eaceeds the point at which 
injury would be caused to plants, &c y 
It -'-- * idicates the present temperature as an ordinary thermometer , 
The bell can be placed in the gardener's cotrage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of double 
connecting wire, £I ros. 


OPTICIANS VEGRET. INSTRUMENT MAKERS TO THE? Queen, 
HOLBORN VIADUCT. 
Branches :—45 CORNHILL; r22 REGENT STREET, 
Photographers at the CRYSTAL PALACE. 
N. and Z.'s Large Illustrated Catalogue 1200 Engravings Price ss. Od. 
Teiephone No 6583. 
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CURRICULUM OF THE M.D. DEGREE, 
LONDON. 


Students who have Matniculated and are intend 
already entered, at any one of the London Medica Schools for the purely 

Medical Portion of their Studies, can prepare for the PRELIMINARY 
SCIENTIFIC EXAMINATION at SEER © College, under Prof 
RAMSAY, PhD, Prof CAREY FOSTER, RS of. OLIVER, 
FRS, and Prof LANKESTER, LL D, 

Fee for the complete Course of 'Stady we. including Lectures and 
Laboratory Work, 35 Guineas. 

For particulars apply to the SECRETARY, University College, Gower 
Street 


to enter, or who have 





ROYAL BOTANIC SOCIETY. 


PRIZE ESSAY. 


The Prize of the Society having been awarded to the Essay bearing the 
Motto “Rems Vebsque,” the other Essays wul be returned to their 
Authors on application. 


ZOOLOGICAL SOCIETY OF LONDON. 
DAVIS LECTURES, 1888. 

A Course of Ten Lectures on “ Reptiles, Living and Extinct,” will be 

delivered in the Lecture Room in the jiety’s Gardens, Regent’s Park, on 

Thursdays, at 5 pm., commencing APRIL r9, by Mr. F. E. BEDDARD, 


M,A., Prosector to the Society, and Davis Lecturer, 
Feo for tho Course focu g Admission to the Gardens on the days 








of Lectures), ros, Tickets may Le obtained NOR Mr. F. E. BEDDARD, 
Zoological ety’s Gardens, Regent’s Park, N 
INSTRUCTION IN ELEMENTARY 
PHYSIOLOGY. 


A Course of about Thirty-six Lectures and Demonstrations In Iilementary 
Physiology, suitable for Students going in for the Summer Eaaminations of 
the Colleges, &c., will be given by Dr. P S. ABRAHAM, at the West- 
minster ‘Hospital’ Medical School, on MONDAY, WEDN ESDAY, and 
FRIDAY, at 4 o'clock, beginning on MAY 2. 


BERKHAMSTED SCHOOL, HERTS, 


oe miles from Euston —Good Scholarships aud Eahib.tions. Labora- 

niers’ and Engmeers’ Work~ho Two Vacancies for next 

Teln (APRIL 19) im Science Master's Boarding-house, Special nd- 

vantages for Boys intended for Medical Profession or Scientific Pur. 

suits. —Full particulars on application to Mr. Lecce, Elm House, 
Berkhamsted 


Fee, £3 3¢ for the Course 








FOR SALE,—The Whole of the Interesting 
and Valuable Collections made by the Late Vice-Admiral E. J. 
BEDFORD, R N,, comprising a Complete Collection of British Shells, 
and a Variety of Fossils, Minerals, and Gems. Every Specumen is in 
Perfect Order, and all are Labelled and A:ranged in Handsome Cases 
Drawers, and Cabinets. The Collection of Budding Materials, Natural 
and Alanuiactured Substances, are Speclally Suited for the Foundation 
of a Technical Museum in a Manufacturing Lowney pele to Mrs. 
Bgprorp, Paignton, South Devon 


AUTOGRAPH srsrozrcar nocuaranrs, 


New Illustrated Catalogue for March now ready of a remarkable Collec- 
tion; imelndmg State ei aa Unpublished Masnscripis, Sten Vannals 

Henry VIIN ire Charles IL, Charles IL, W: IIL, &c., &e. 

40, R valuable Selection of Autograph Letters comprising Addison 
Tasso, Byron, Cowper, Washington 1 hackeray, Dickens, Carlyle, and 
many others equally choice and rare. Post free for Six Stamps. 

8. J DAVEY, St Thomas Buildings, Paternoster Ruw, London. 
4," Scarce Specimens Purchased or Exchanged. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND THE MORAL QUESTION, zs, 6g, 
100 FIGURES OF URINARY DEPOSITS. ss. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, ee and Treatment. Now Ready, gs 
SLIGHT AILMENTS, 275. 55. 
HOW TO WORK SVIT THE MICROSCOPE, 
ICINE. 86 Plates. ars. 


Plates. 21s (Harnson and Sons 
THE MICROSCOPE IN ME 

BIOPLASAI « Introduction to Medicine and Physiology. 6s. 6a, 
PROTOPLASM. (Mew Edition preparing.) 

“ON LIFE AND ON VITAL ACTION, 5s. 

THE MYSTERY OF LIFE, Bigg 

LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 6d, 
THE “MACHINERY” OF LIFE. as, 

DISEASE GERMS. (Soiled Copies‘only.) 85. 6g. 


London: J. & A CHURCHILL 








100 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDËN STREET, BIRMØNGHAM, 
Who last week sent to bis subscribers (Ecistes crystallinus with sketch 
and descripton. He also sent out Desmids, Melicerta ringens, Limnias 
ceratophylli, Stephanoceros, Argulus, Cordy! phora lacustris, Trout Fry, 
Volvox globator, also Amotba, Hydra,Wortcella, Crayfish, and other 


Specimens for (Huxley and Martin’ 3)" Biological Laboratory work. 
Weekly announcements will be made in this place of Organisms T, B. 


18 supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of St Months for Subscription of £1 18, 
or Tiveloe Tubes for tos, 


Portfolio of Drawings, Eleven ven Parts, 1s s each. 





Sale by Auction. 


VALUABLE MINERALS, PRECIOUS STONES, NATIVE 
IMPLEMENTS, 


MR. J. C. STEVENS Ta DPR Instruc- 


tions to Sell by Auction at his Great Rooms, 38 King Street, Covent 
Garden, on THURSDAY, FRIDAY, and MONDAY, March 22, 23, 
and 26, at half-past 1a precisely, tach day, the Extensive and Valuable 
Stock of MINK, RRALS, tncluding many Splendid Specimens and Rare 
Forms; also a Beautiful Collection cf Carved Intagle:, Camei, Boxes m 
Crocidolite and Amethyst, Vases, and other Ornaments in Jade, 
extremal Valuable Lot of Nanve Stone and other Implements, n. 
regener SREM: heads, Vases, Urns, Celts, Aves, Hammers, 
ona Ornama g cc, a few. Specimen Precious Stones, Jewels; a 
Fine Collection Gems, &e., &c ; being the Stock of Mr BRYCE 
WAIGHT, late of 204 Regent Street, the we'l-known Dealer and Col- 
lector of the finest Specimen Minerais and Gems, and sold by order of 
Bh Trustees in Bankruptcy 
"s and Friday's Sales will be on view the day prior from to till 5 
vaca Mornings of Sale, and Monday’s Sale will be on view the Saturday 
Tran from ro till 4, and Morning of Sale, and Catalogues had of Messrs 





and C ATTENBOROLLH, Solicitors, 16 Ely Place, EC, 3 of rhe rarios 
n% T S. Harron, Esg, Accountant, 9 Walbrook, EC 
treet, W.C. ; and of the Auctioneer, 


; , and A. 
NORMAN, Esq, 5 Garrick 


TO BIOLOGISTS.—Well- preserved Speci- 


mens fixed by osmic or sulpho-picris, &c, or 7/ving, by arrangement. 
Grantia, Syan. Leucos lena, Sarsia, Rhizostoma, onium, Actinia, 
Peachia, tedon, Ophiara, Asterina, Spatangus Echinus 5 apta, 
Planana, Nemertes, Aphrodita, ee aoe Marphysa, Nereis, Sagitta, 
Chætopterus, Lepas, Apus, Nebalia, Mysis, Palamon, Cancer, 
Nymphon, Lutrana, Haliotis, oe ini Fiona, Sepia, Sepiola, Asadia, 
Clavelina, Fragarnum, Botryllus Balanoglossus (“© Sarniensis,” 
Keh) Amphioxus, Lepadogaster, &c, at very moderate charges. 
Also, Micro-mounts, and Cabinet Specimens in every branch.—J. 
__SINEL, Cleveland Road, Jersey Lasts on application 


=- LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECŅĻURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by y permission), post free for One Stamp. 
GEOLOGICAL COLLECTIONS. _ 


Comprising Fossils, Minerals, and Rochs, labelled wnh Name, Locality, 
and Geological Position, in Mahogai Cabinets. roo Specunens, 258} 
zoo ditto, 50s. The best value obtainable, 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geologic! Requisites, 


THOMAS D. RUSSELL, 


PRIZE :EBDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.Cy 

















Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department. Admiralty, & 
Mathematical, Draig, and Surveying ATER 
of Every Description, 
Of the Highest Quahty and Finish, at the most Moderate Prices. 
filustvated Price List Post Free. 

W F S. obtamed the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL in the International Inventions Eshibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


` 
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_ DEPARTMENT OF SCIENCE AND ART 


OF YHE COMMITTEE OF COUNCIL ON EDUCATION, 
LONDON, SW. 


(Telegraphic Address, ‘Science and Art, London.”) 











SCIENCE AND ART EXAMINATIONS, 1888. 





ART. 


t to 8 p.m. and Grade Examiation, Model Drawing. 
i 9 45 p.m. 2nd Giade Examination, Freehand Diawing. 
7to8pm. and Giade Examination, Geometry. 

Ist May, Tuesday 8.15 to 9 45 p.m. and Grade Examination, Perspective, 


3oth April, Monday 


SCIENCE. 


PM 
28th Apiil, Saturday 6 to ro I.—Puiactical Plane and Solid Geometry. 
2nd May, Wednesday 7 to ro VI.—Theoietical Mechinics, 
gid ,, ‘Thmsday j VII —Applied Mechanics. 
4th ,, Fiiday » XIV.—Animal Physiology. 
6 to 10 I].—-Machine Construction and Drawing. 
sth ,, Satmday } is IYI —Bmlding Construction, 
j IV.--Naval Aichitectuie. 
h ,, Monday 7 to I0 VIII.—Sound, Light, and Heat. 
8th ,, Tuesday FA XXITI.—Physiography. 
oth ,, Wednesday a ee —Magnetism and Electuicity. 
roth ,, Thursday 7 to 10.30 V.--Mathematics, Stages r, 2, and 3. 


; SXU —Prineiples of Mining. 

rith ,, Friday 7 to 10 V.-—Mathematics, Stages 6 and 7, 
XXIV —Puinciples of Agncultuie. 

j XX.—Navıgation. 


14th ,, Monday 3 XI. — Geology. 


V.—Mathematics, Stages 4 and 5. } 


rth ,, Tuesday A XXV. Hygiene, 
XVI. and XVII —Biology. 
16th ,; Wednesday n a —Metallurgy. 
wth ,, Thursday F X.—Inorganic Chemistry. 
è goth ,, Wednesday 3 XV.—Botany. 
XIII.—Maineralogy. 
3Ist p, Thursday a XXI.—Nautical Astronomy. 
Ist June, Friday 5” i Pe eS esa Chemisty: 


Candidates who do not belong to any regularly constituted Science or Ait Class should apply before March 25 to the Special 
Local Secretary of the distiict, or, in case they do not reside within a Special Local Secietary’s distiict, to the Secretary of the 
nearest Class which 1s to be examined in the subject :they require. A fee for each candidate, not exceeding 2s, 6¢, per 
evening, may be charged by thè Local Committee, or the Special Local Secretary. The Special Local Secretaries for the London 
districts are as follows :—Chelsea and Westminster, J. R. Langler, Esq., 130 Hoiseferry Road, Westminster, S.W. ; City (East) 
and Hackney, F. E. Harding, Esq., Murton House, Higham Road, Woodford, Essex; City (West) and Finsbury, W. H. 
Congreve, Esq, Birkbeck Institution, Bream’s Buildings, Chancery Lane, W.C. ; Gieenwich and Deptford, J. J. Pakes, Esq , 
10 Malpas Road, Brockley, S.E.; Lambeth (East), F. Dugard, Esq , 3 Sibella Road, Clapham, S.W.; Lambeth (West), F 
Dugaid, Esq., 3 Sibella Road, Clapham, S.W.; Marylebone, F, Pope, Esq., 18 Baker Street, Portman Squaie, W. ; Southwark 
and Lambeth (North), A. Bowne, Esq., 38 Stockwell Park Road, S.W. ; Tower Hamlets, E. J. Sharpe, Jun., Esq., 28 Oriental 
Street, East India Road, I. ; Woolwich and Plumstead, R. T. Smith, Esq , 246 Burrage Road, Plumstead, Stratford, J. Horn, 
Esq., 72 Chobham Road, Stratford, E. ; Tottenham, J. F. Adams, Esq., School Board Offices, Tottenham, 

Individual candidates who do not reside near any place where a Local Examination Committee has been formed, may be 
examined in all Science and Ait Subjects at the South Kensington Museum, as far as room will allow. A Registration Fee of 
2s. Öd. per evening will be charged if application (on Form No, 325) is made before March 25, and of 5s per evening 
afterwards, if before April 20, or a Composition Fee of ros. fur any number of evenings. Applications for examination at South 
Kensington cannot be received after Apnl 20, 


By order of the 
Committee of Council on Education, 
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GEOGRAPHICAL WORKS BY ELISEE .RECLUS. 


Translated and Edited by Prof. A. H. KEANE. In Impetial 8vo Volumes, One Guihea each. 


PHYSICAL GEOGRAPHY. Vol. 1—Tue Earru. A Descriptive History of the 


hysical Phenomena of the Life of our Globe, With 24 Coloured Maps and about 250 Engravings. Vol. I.—The 
OCEAN, ATMOSPHERE, and LIFE. With 28 Coloured Maps, and about 250 Engravings. 

TIMES.—'‘ We have probably, on the whole, the most complete, detailed, and systematic account of the great facts in physical 
geography to be found in any single work. . , . The numerous illustrations and maps are very beautiful and all appropriate,” 

ATHENA UM.—" A more attractive work on physical geography has rarely been wiitten.” 

SATURDAY REVIEW,—*" Two volumes which ought to be a mine of information to teachers as well as to the general 
reader, . . . We commend them heartily to the study of teachers desirous of rising above the old unprofitable level. They abound 
with excellent maps and illustrations.” 

SPECTATOR,— We cannot pretend to be able to estimate the scientific value of these truly wonderful and delightful volumes, 
a .. They are already well-known and valued contributions to the recognized body of scientific authority... . They will be 
delightful and entertaining reading to all those who, while not pretending to anything that can fairly be called scientific knowledge, 
can appreciate the wonders in common things which science has shown us, and can take an intelligent interest in the mode in which 
this knowledge has been arrived at. . . . As we tum through these volumes again, we feel ıt impossible to do anything like justice 
to their interest in the course of an article like the present, even by quotation.’ 


THE BRITISH ISLES: General Features, Topography, Statistics, Government, 


and Administration. Illustrated with Numerous Engravings, Diagiams, and Coloured Maps. Imperial 8vo. £1 Is. 
THE GEOGRAPHY OF EUROPE. |THE GEOGRAPHY OF ASIA. In. THE GEOGRAPHY OF AFRICA. 











In 5 vols. Imperial 8vo, each Volume 4 vols, Imperial 8vo, each Volume! Now Publishing. Imperial 8vo, each 

SU Is. . SUIS. i Volume £1 15, 

ATHENAEUM.—" A work like that by M. Reclus ought to be at the command of every schoolmaster who is called upon to 
teach geography. . . . The work 1s so replete with information and so admirably illustrated that there 1s no book that can at all 


compare with it.” 
TIES. —*“ A work of the highest scientific value and of real literary merit, which has already taken its place as the standard 


authority on its wide subject... . For anyone wishing to have a knowledge of each of the countries treated of, no better work 
could be obtained. 
MORNING POST.— Will, when completed, be one of the most entertaining and useful of books. . . . They also supply a 


geological and historical record of each country, with an account of the forms of government and religion, and other interesting 
details with regard to the general condition of the people.” 


Illustrated Articles on JAPAN AND ITS ART WARES, now appearing in 
THE ART JOURNAL. Monthly, 1s. 6d. 


LONDON: J. S. VIRTUE AND CO. (LIMITED) 26 IVY LANE, E.C. 
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HICKS, 


Wholesale Manufacturer ot 


All kinds of Meteorological Instruments, &c., 


8,9,& 10 Hatton Garden, London, E.C. 
hich circle ış to be read. The 


SOLE MAKER: 


perture w. 


guaranteed by the maker, and 
May BE HAD OF ALL OPTICIANS. 


orrectly described as 


Further Particulars on Application. 


id with three concentric aarcles of scales, and an 
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THE NEW PATENT 
WATKIN 


h 


Aneroid ig also made in one ortwo other forms, and 





ANEROID BAROMETER. 


eater 


gr 
Anero: 
with or without an Altitude Scale. It is marvellously 


This wonderful €nstrument, the invention of Major 
WATKIN, R.A, the Inventor of the famous R 
Finder, ismade with Aves Circles of Figures 
“THE ANEROID OF THE FUTURE.” 


indicator, which is attached to the movement, 


JAMES J. 
one, thus giving a much more o 
accurate. 


throu; 





PERKEN, SON, & RAYMENT “OPTIMUS” 


Manufacture for the Trade ONLY CaraLocun PREE, 








ce CAMERAS, LENSES, Ge Thermometers, 

A Apparatus for Enlarging, fa gas y Barometers, 

A Magic Lanterns, H) ~ Microscopes, & gy 
H Slides, and Accessories. $ €V Scientific Apparatus. 





99 HATTON GARDEN, LONDON, E.C. 
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Diary of Societies, 


oxor. 
THURSDAY, MARCH 15. 


Roya Sodlury, at 430—On Certain Mechanical Properties of Metals 
considered in Relation to Mendelejefi’s Law: Prof. Roberts-Austen, 
F.R.S —Solar Eclipse Expglition to Grenad 
Grenville): H H. Turner.—On the Ultraviolet $ of the Elements ; 
Part III. Cobalt and Nickel: Prof. Liveing, F R S., and Prof. Dewar, 
F.R S —A Class of Functional Invariants: A R. Forsyth, F.R.S., 

LINNEAN SOCIETY, at 8.—Monograph of the ‘Thelephores : George Masse, 
—Descnptions of Thee New Marine Algm: Edward A L. Batters == 
Exhibition of the Os frontalis of a Hornless Stag with Remarks on such 
Abnormality : J. E Harting. 

CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows —-The Nature 
of Solution as elucidated by the Heat evolved on diluting Solutions ; 
Part I, Calaum Chloride: J M. Thomson 

ROYAL INSTITUTION, at 3 i Microscopical Work with Recent Lenses on the 
Least and Sunplest Forms of Life: Rev W, H Dallinger, F.R S. 

PARKES MUSEUM, at 5.—Physical Culture: Miss M. A. i 


FRIDAY, Marca 16, 


SOCIETY or Arts, at 8,—The Ongin, Progress, and Influence of Universi- 
ties in India: Dr F. J. Mouat. 
RovaL INSTITUTION, at 9—The Structure, Origin, and Distribution of 
Coral Reefs and Islands: John Murray. ` 
SATURDAY, MARCH 17. 
SocierY or Arts, at § —Protection of Buildings from Lightning : Prof. J. 
Oliver Lodge, F R.S. s 
SUNDAY, March 18 
SUNDAY LECTURE Society, at 4.—On the Growth of Liberty in England; 
Leonard S Bristowe 
MONDAY, MARCH 19 


aoe or Axrs, at 8,—Alloys: Prof. W. Chandler Roberts-Austen, 


1886; Report (Station 


hreiman, 


SOCIETY or Cnemicat INDUSTRY, at 8.—The Polariscope and its Appli- 
cation to Brewing: John Heron. 

VICTORIA INSTITUTE, at 8.—On the Results of 

_ the Coral Formations in the Pacific: Dr. H B. 
Ethnology and Chronology * Surgeon-General C. A 

ARISTOTELIAN Sociery, at 8.—Attention: Mr. G, F. Stout. 


TUESDAY, MARCH 20. 


ZOOLOGICAL SOCIETY, at 8 30,—Note on the Clasufication of the Ranidæ 
G A. Boulenger.—Description of Sixteen New Species of Shells; G. B. 
Sowerby Observations upon a Worm of the Genus Æolosoma ; Frank E, 
Beddard. 

Socizty oF ARTS, at 8 —What Style of Architecture should we follow? 
William Simpson. 

INSTITUTION oF Crit Excingsrs, at 8.—Economy Tnals of a Non- 
condensing Steam-Engine—Simple, Compound, and Triple: P. W. 
Willang. iscussion. } 

ROYAL INSTITUTION, at 9.—Before and after Darwin: Prof. George John 


Romanes, F. 
WEDNESDAY, Marca at. 


Socrety or Arts, at 8.—The Evils of Canal Irrigation in India, and their 
Preventign : Dr. T. H. Thornton, C.S I. 


THURSDAY, MARCH 22. 


RoyaL Socimry, at 4.30.—The following Pepers will probably be read w 
On the Skull, Brainy and ‘Auditory Organ of a New Species of Ptero- 
saurian (Scaphognathus Purdon) from the Upper Lina of Lofthouse, near 
Whitby, Yorkshire: E. T Newton —On the Vertebral Chain of Birds : 
Prof. W. K. Parker —Second Prelimmary Note on the Development of 
Apteryx: Prof T. J. Parker. 

SOCIETY oF ‘1ELBGRAPH-ENGINHERS AND ELECTRICIANS, at 8-—On 
Electrical Stress: Prof. A.W Rucker, F RS, andC. V Boys. 

ROYAL INSTITUTION, at 3 —Microscopical Work with Recent Lenses on the 
Least and Simplest Forms of Life: Rev. W H. Dalluger, F.R.S. 


FRIDAY, MARCH 23. 


INSTITUTION OF CIVIL ENGINEERS, at 7.30~~Principal Typos of American 
Swing-Bridges : Henry W. Hodge . . 
ROYAL INSTITUTION, at 9—A Lecture with, and without, Point: Sir 

Frederick Bramwell, F.R S. 
SATURDAY, MARCH 24. 


Bisri TD hte. at 7.—The Essex Shore and Marshes of the Thames: 
. purre! 
ROYAL INSTITUTION, at 3—The Modern Drama—English: Willam 


MOORE BROTHERS, 
Osteologists, &c., &c., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 
Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &e , 
rices quoted for any Series of Preparations tllustrating any of the well- 
known text-bocks. 


Awarded Seven Medals and Five Diplomas. 


Years’ Survey among 
appy, R.N —Chinese 
Gordon; CB 





SUBSCRIPTIONS ‘TO “NATURE.” 


(\ fe ae 
Vearly . 0. ewe ee tht we we tw oe Be OO 
Half-yearly s s 6 6 ee we ee ee oe TG OG 
Quarterly s. ss so eee ee ee we 7 6 
To the United States, the Continent, &c, :— S 
Vesely iid ee Ale aa carana 6 
Half-yearly 2.6 0. wwe ee ee we we IG OG 
Quarterly © 6 wee ee ee ee ee BOO 
To India, China, and Japan :— 7 
F. . 
Wearly n gee ee FO ew ga 6 
Half-yearly . 0 2. 2 ee ee ee GG 
Quarterly. 6 6. ee ee ee we 8 OE 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per ne after. 
S. . 
One-Eighth Page, or Quarter Column. . . .0 18 6 


Quarter Page, or Halfa Column... ...115 0 
Half a Page, ora Column... .....-.3 5 0 
Whole Page... . 0. .4 2020+ 660 


Money Orders payable to MACMILLAN & CO 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Horstinis 5 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Eto. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
+ Rumford Chemical Works, Providence, R. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 














PARKER & COWARD, Broadway Chambers, Westminster. 
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STANDARD SCIENTIFIC WORKS. 


SELECT METHODS IN CHEMICAL 


ANALYSIS, chiefly Inorgame By WILLIAM CRODKES, F RS., 
&c. Second Edition, Re-written, and Greatly Enlarged. With 37 
Woodcuts 8vo, a4s 


EXPERIMENTAL CHEMISTRY FOR 
UNIOR STUDENTS. By J EMERSON REYNOLDS, M D., 


FP R.S. Fcap. 8vo, 5 he 
Pat I Lrtroductory, 1s. 6d | Part III. A/etals, 3$ 6d 
Part Il. Non-Afetals, 2s 6d, Part IV. Carbon Componnds, 4s. 
AHAND-BOOK OF PRACTICAL TELE- 
GRAPHY. ByR.S CULLEY, M LCE, late Enginee.-un Chief of 
Telegraphs tothe Post Office. Eighth Edition, With 135 Wo-dcuts 
and 17 Plates 8vo, 165 


A COURSE OF LECTURES ON ELEC- 
TRICITY, delivered before the Society of Arts. By GEORGE 
FORBES, MA, ERS vi and E), FRAS, MST.E, and 
E Assoc Inst.C E With z7 Mlustrations Crown 8vo, 5s. 


ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. With Numerous Questions and E les with 
Answers, and 214 Illustrations and Diagrams By W. LARDEN, 
M.A Crown 8vo, ós 


THE MARINE STEAM-ENGINE: A 


Treatise for the Use of Engineering Students By R SENNETT, 
Sales Engineer-in-Cluef of the Royal Navy. | With 26x Illustrations, 
VO, 21. 




















ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY ' a Treatise of the Activitles and Nature of the Mind 
from the Physical and kwpenmental Point of View. By GEORGE T. 








LADD With rr3 Illustrations and Diagrams 80, ais, 
THER WORLDS THAN OURS; the 
“arality of Worlds Studied under the Light of Recent Scientific 
egear By R. A. PROCTOR. With rq Illustrations. Crown 
YO, 5S 
AE MOON; her Motions, Aspects, 


R A PROCTOR. With 


Scenery, and Physical Condition B 
Charts, Woodcuts, and Lunar Photographs. Crown 8yo, 6s. 


Plates, 


An ELEMENTARY TREATISE on the 
INTEGRAL CALCULUS, containing Applications to Plane Curves 
, and Surfaces, with numerous Eaamples. By BENJAMIN WILLIAM- 
SON, M A, F.R 5 , Fellow of Trin, Coll and Prof. of Nat. Philos. in 

the Univ. of Dublin Fifth Edition, Revised and Enlarged, 105. 6d. 


An ELEMENTARY TREATISE on the 


DIFFERENTIAL CALCULUS, containing the Theory of Plane 
Curves, with numerous Examples, By BENJAMIN WILLIAMSON, 
M.A, FRS, &o Sith Elmon, ror 6d 








London: LONGMANS, GREEN, & CO. 


Post Free, One Shilling 


THE INCREASE OF CANCER IN ENGLAND, 
AND ITS CAUSE. 


A LETTER TO THE REGISTRAR-GENERAL. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oaford Street, W 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


3 F: E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Mlustrated Catalogue of Chemical Apparatus, post 
free, Is. 6d. 
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S T A N D A | D 
I FE Its INVESTED FUNDS rhed 64 MIL- 
OFFICE 


LIONS, incieasing yeaily, and the New 
Business forethe last Bonus period exceeded 
the amount transacted by any of the Scottish 
Life Offices 
Just Published, 40 pp. 8vo. Price rs 
On COLD as a CAUSE of DISEASE.— 
President’s Address to the Nottingham Medtco-Chirurgical Society. By 
W H. RANSOM, M.D., F.RS, F ROP 


83 KING WILLIAM STREET, E.C. 
WILLIAMS & NORGATE, x4 Hennetta Stree 
»London, and 20 South frederick Street, 








Covent Garden, 
dinburgh. 


‘THIS DAY, 36 pp., in Coloured Wrapper, Price Fourpence 


AN INDICTMENT OF DARWIN. 


OSWALD DAWSON Chapter I Historical Counts 
Religious Counts, 


FREETHOUGHT PUBLISHING COMPANY, 63 Fleet Street, E C. 





By 
Chapter II 








On MARCH 26 will be Published, Price One Shilling, 8vo, with ‘Twenty 
Engiavings, Part 1 of 
AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 


By HOWARD SAUNDERS, F.LS., F.Z.S., &c, Eduor of the Third 
ae Fourth Volumes of Yarrell’s history of British Buds.” Fourth 
tion, 


To be completed ın about Twenty Monthly Parts Prospectus on application 
GURNEY & JACKSON, 1 Paternoster Row (Successors to Mr VAN 
VOORST) 








MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fne Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 34). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Insh and other 
localities not now to be obtained. 


On View. 
SAMUEL BENSON, 


277 STRAND, LONDON, 


Established 1840.) Opposite Norfolk Street. {Established 1840 





On the rstof every Month. 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jamus BRITTEN, [a LS, British Museum 
Contents :—Original Articles by leading Botanists.—-Extracts, and 
Notices of Booksand Memoirs.—Articles In Journals.—Botanical Nows.— 
Proceedings of Societies. 
Price rs 3d Subscription for One Year, payable In advance, rss 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, EC. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional IHustrations 


Conducted by C. G BARRETT, P} W. Dovctas, W. W. FowLerR, M A. 
FLS, R. McLacnLan, RS, E Saunpers, F LS, an 
H. T. Stainton, F.R S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subsernption—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year, 

Vols. I. to IX. ros. each to purchasers of complete sets; the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row 


N B.—Communications, &c , should be sent to the Editors at the above 
aldress. 
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BEXHILL-ON-SEA, NEAR ST. LEONARD’S, SUSSEX. 


For BUILDING LAND AND HOUSES, 


Apbly to M ESSRS. F. 


ESAM & CO, 


ESTATE AGENTS AND SURVEYORS, 


1 STATION ROAD, BEXHILL-ON-SEA. 


Register sent Post Free on Application. 





2 must be paid for with the 


AN the manufacture of the " S. 


and very much recommended 





SS. Wi. Saws. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 9/- pee doz, and allowed at the same rate of retumed ; but they 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in X 
N.” Stout; it is Brewed entirely from the finest Malt and } 
% Hops, it is, too, more hopped than Stout 1s 
F hutritious, it an excellent Tonic and partica 
anyone requiring a good strengthening beverage, It 1s a “Sound 

y Medical men, 

WAETHAM BROTHERS, 

THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 









generally ; therefore, besides bemg very N 
larly suited for invali es nursing, or Siy 
»itritions” Tonic, BF 





F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Bi 1pe apparatus and reagents; tets of chips for blowpipe analysis, 
romid ud racian galar glass-topped boxes of new Jesiga and eatra strength ; 
card trays of any size or pattern to order, geological hammers, special make, 
from 1s 64. to 4s. Sd. , chisels, microscopical Hass shdes and cover-shps of 
various ines, also micro. post and rack boxes in plain and pelshes pine; 
cabinets in stained deal from 12% , and in mahogany 19s 

A fresh series of the porcellanous Foraminifera now on view 


JAMES R. GREGORY, 


Mineralogist and Geologist 


' SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 

NOW READY. 


: New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices, Also 
New Vins of Rare Minerals, Roc pecimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 








MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 


HOLLOWAYS OINTMENT 


For BAD LEGS, BAD BREASTS, OLD WOUNDS, SORES and 
ULOERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 

















RICHARD ANDERSON & CO, 


Successors to SANDERSON & CO (Established 1852). 
Patronised by H.W. the QUEEN, Contractors to AM, Government 


Manufactorers and Erectors of every description of rf 






ELECTRIC BELLS, 
SPEAKING-TUBES, os &o., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 

EIGHT FIRST-CLASS PRIZE MEDALS. 
Price Lisis Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, 


Telegrami —" TONNERRE LONDON,” 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land thronghout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
for the Evemng Mails, and contains Reports of all the principal British ang 
Insh Markets of tho week. 

Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
a one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class, 

Price 3d By post 34d. Annual Subscription, payable in advance, ras 





Offices—3 


7 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, EC 


Money Orders payable to C. and R ANDERSON. 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8yo, 480 pp., Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C, 
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Guaranteed | ` Guaranteed 
PURE SOLUBLE 


A Few Good Reasons Why it Enjoys such World-Wide Popularity. 






KO 


It is guaranteed to be Pure Cocoa. It Sontalns S AN tHe gonciens aromis or | Itis a genties primati and dct pre 
It A ® na cle ou & agmns unger and bodily fatigue. 
is Bolüple ir Boiling Mor Water excessive proportions of fat, ‘In the whole process of nanufactur- 
It is not reduced in value by the addi- | ing Cadbury’s Pure Cocoa, the 
tion of Starch, Sugar, &c. , It is delicious, nutritious, digestible, automatic machinery employed 
It is specially rich in flesh-forming } comforting, and a refined beveragé obviates the necessity for its being 
and strength-sustaining principles. | suitable for all seasons of the year. once touched by the human hand. 


PRECAUTION AND WARNING. 


Capatry Bros, caution the Pubhc against those Dutch Cocoas and their English imitations, sold as pure Cocoa. to which about 4 per cent. of Alkali 
and other agents are added, to give apparent strength to the hquor, by making it a dark colour. This addition may be detected by the scent when a tin 
is freshly opened. No Cocoa can be stronger than Cadbury's, which us guaranteed ABSOLUTELY PURE 

Always ask for Cadbury's Cocoa. Always examine your purchase See that you have not been induced to accept an imitation, and be wary of 


AU pil gedhe bas and drugged preparations offered as pure Cocoa. Anything of a medicated character associated with Cocoa proclaims it at once to 
ean imposture. 


PARIS DEPOT: 90 FAUBOURG ST. HONORE, 


Printed by Ricittarp CLAY AND Sons, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City of London, and Publisted by 
MACMILLAN AND Co., at rhe Office, 29 and 39 Bedford Street, Covent Garden.—THurspav, March 15, 1838. 











A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


"To the solid ground 
Of Nature trusts the mind which builds for aye,.”’-—WoRDSWoRTH, 
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TO COLLECTORS AND OTHERS. 

For BUYING, EXCHANGING, or SELLING Books on all subjects, 
Art Objects, Musical Instruments, Home Pets, Domestic Appliances, or any 
article whatever of personal property, the BAZAAR, EACHANGE, and 
MART is unequalled, It circulates largely throughout the kingdom, and 
private ladies and gentlemen have no difficulty in negotiating sales or 
exchanges without publicity and to tha best advantage. Get a copy and 
Judge for yoursel£ 
Globe says —“ Like all grand conceptions, the process ıs remarkable 
for its simplicity.” 

Price ad at all Newsagents, or copy sent for Two Stamps from the Office, 
170 Strand, London, W.C. 


oE NEW SERIALS. 

Choice British Ferns: Their Varieties and Culture. With 
Illustrations of about r20 Select Forms. By C. T. DRUERY, F LS. 
To be completed in g Parts. Parts I. and II, now ready. Price 7d. each 

Fancy Pigeons. A Re-issue of Mr. J. C. LYELL’s Standard 
Work, containing Full Directions for the Breeding and Management of 
Fancy Pigeons, with Descriptions of Every Known Variety, and other 
information. oured Plates. To be completed in 18 ts Parts 
I and IT. now ready. Price 7d, sach. 


British Cage Birds, A Re-issue of the most Complete and 
Reliable ork on the Successful Breeding, Rearing, and Management 
of the British Birds that can be kept in confinement, ByR L. 
WALLACE. Coloured Plates To be completed in 16 Parts. Parts 
I and Il. now ready Price yd. each. 


Canary Book. Re-issue of Wallace's Popular Work on the 


Ganar, With New Coloured Plates, Part I. ready April 3. 
rice 71 
London’ L UPCOTT GILL, 170 Strand, W.C, 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST, TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPES 
From the Designs of Prof. J. A. EWING, 

A fullyilinetrated Descrittion will be sent on application, 


Now Ready, Vol. IX. Part r. 
é Price to Subscribers ars. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD 
F.R.S. of Edinburgh, Prof. J. URDON-SANDERSON, F.R.S., 

of Oxford; and in America of Prof. H, P. BOWDITCH, of Boston; 
. . F.R S., of Baltimore; Prof H. C. 








By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, and litho- 
graphic plates, both coloured and uncoloured, from mierossömia or other 
specimens; also by means of photography to make reproductions in photo- 
Rravure, type blocks, photolithography, and various other processes, 

Tho Company aroappointed Agenta for the Microscopes of Zelss. 

A. Catalogue will be sent on application, of the instruments used in 
PaSawar Botanical, and Physiological investigations which are manu- 
actured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 








j THE 


RAIN-BAND SPECTROSCOPE. 




















Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 

Price, in Morocco Leather Case, £3 8s. 6d. 
illustrated Catalogue of Spectroscopes sent posi free, Sixpence, 


SOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 


68 STRAND, LONDON, W.C. 
NEGRETTI! & ZAMBRA’S 








SELF-REGISTERING THERMOMETERS. 
3. gf i— a i 
oe Wig 
on On 
3 g tf 
if an 
4 : = í 


NEGRETTI & ZAMBRA'S ELECTRIC INDICATOR will ring a bell 
when tho temperature in greenhouse falls below or eaceeds the point at which 
injury would be caused to plants, &c 
it also indicates the present temperatura as an ordinary thermometer. g 
The bell can be placed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 


connecting wire, Gx ros. 


NEGRETTI & ZAMBRA, 


OPTICLANS AND SCIRNTIFIC INSTRUMENT MAKERS TO THE QUREN, 
HOLRORN VIADUCT 
Branches :—45 CORNHILL. 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. . 
N., and Z,’s Large Mlustrated Catalogue 1900 Engravings. Price a. Gd. 
Telephone No 6583. 
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THE VESTRY OF ST. MARY, 
ISLINGTON. 
The Sani Committee of the Vestry of the Parish of St, M Isling- 
ton, will MEET at these Offices on MONDAY EVENING, A RIL xi , 


1888, at half-past 7 o'clock, to receive Applications for the Appointment of 
ANALYST to the Vestry, under the “Sale of Food and Drugs Acts, &c.,” 


from persons possessing competent knowledge, skill, and erence as 
Analytical Chemusta, and i are also Fellows of the stitute of 
jemustry. 
The fixed Salary is £150 per annum for the analysis of 300 Samples of 


Food, &c., witha Fee of ss, for each sample analyzed for the V „ın 
excess of the stipulated number, and the person to be appointed will be 
required to analyze samples submitted for analysa by any inhabitant of the 
parish, for a Feo not exceeding 5s., to be paid by the person requinng the 
same to be analyzed 

Candidates must not be less than Twenty-five or more than Forty-five 


OF BRC. 

Applications, with Copies of not more than three Testimonials, must be 
sent in to the undersi indorsed “ Samtary Department,” by THURS- 
DAY AFTERNOON, APRIL 12, before x o'clock, and Candidates must 
attend the Commuttee on the day of meeting, at 7.30 p.m. 


WM F DEWEY, Vestry Clerk. 
Vestry Offices, Upper Street, N., March 26, 1888. 


BARCELONA EXHIBITION. 


At the request of the Secretary of State for Foreign Affairs, the Society 
of Arts have undertaken to receive Applications for SPACE from intending 
English Exhibitors. The authonties of the Exhibition have agreed to con- 
sider Applications for Space (except for Machinery} until the end of the 
present month. 

Further particulars and Foris of Appheation for Space can be obtained 


on appheation to the underngn 
H. TRUEMAN WOOD, Secretary. 
Society of Arts, John Street, Adelphi, London, W.C. 


THE MASON SCIENCE COLLEGE, ~ 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 


The Council invite Applications on or before APRIL a1, 1888, for the 
above Appoimtment, vacant in consequence of the Electon of Mr E F. J. 
Love, A A. Cantab, as Senior Demonstrator and Lecturer m Physical 
Science in the University of Melbourne 
ae Duties of the Appointment will commence on TUESDAY, April 24, 
I 
Particulars of the Strpend, Conditions, and Duties will be sent on 
eee to the Secretary, Mr G. H. Morey, The 
ollege, Birmingham, to whom all Applications for the Appointment should 


be sent. 
J. GIBBS BLAKE, M.D., President of the Council. 


PRELIM. SCIENTIFIC M.B., LONDON. 
BIOLOGY. 


Twenty Lectures and forty days’ Practical Work during the Summer 
Session, under the direction of Prof. RAY LANKESTER, F.R.S., espe- 
cially arranged for the above Curriculum, 

to all Students, whether entered at a Medical School or unattached, 
Commence APRIL 17. 

Admission up to first week of May. 
ne further particulars, apply to the SECRETARY, University College, 

ndon. 


BERKHAMSTED SCHOOL, HERTS, 


28 miles from Euston.—Good Scholarships and Eahibstions. Labora- 
tory, niers’ and Engineers’ Workshops: Two Vacancies for next 
Term (APRIL 19) in Smence Master's Boarding-house Special ad- 
vantages for Boys intended for Medical Profession or Scientific Pur- 
suts —Full particulars on applica.son to Mr, Larus, Elm House, 
Berkhamsted 

















MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained ın Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
draweis (19 x 174 x 34). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Jhish and other 
localities not now to be obtained. 


On Vrew, 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Established 1840.] Opposite Norfolk Strect. {Established 1840. 


Mason Science ! 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
e 
THOMAS BOLTON, 83 CAMDEN Street, Birufycuam, 


Who last week sent to his subscnbers Chatophora elegans® with sketch 
and description. He also sent out Desmids, Mehcerta mngens, Stephano- 
ceros, Argulus foliaceus Cordylophor custris, Trout Ova, Volvox 
lobator ; also Amceba, Hydra, orticella, Crayfish, and other Specimens for 
Huxley and Martm’s) Biologica] Laboratory work. : 
Weekly announcements will be made in this place of Organisms T. B. 
is supplying, 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 18 5 
or Twelve Tubes for 10s. 6a. $ 


Portfolio of Drawings, Eleven Parts, 1s each, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E 


The SUMMER SESSION will commence on May x. Students 
entering in the summer are elimble to compete for the Science Scholar- 
ships of 125 Guineas and £60, awarded in October. 

ere are numerous Prizes and Scholarships, and all appointments are 
open to Students, without eatra charge. 

Special Classes f.r the Examinations of the University of London are held 
throughout the year, A register of approved lodgings and of private families 
receaving Students to reside, 13 kept in the Secretary's Office. 

Prospectus and all particulars may be obtamed from the Medical Secretary, 


Mr. G. RENDLE 
W.M ORD, Dean. 
R. W. REID, Vice-Dean. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May 1. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Students now entering are also ehgible for the Entrance Scholarships in 
September. 

e Hospital containg nearly 800 beds, and is the largest General Hospital 
in Great Britain . 

General Fee for Lectures and Hospital Practice, go guineas in one sum, or 
reo guineas in three instalments. The Resident and other Hospital Appoint- 
ments are free to full Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery, 

The London Hospitalis now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropohtan District, 
South-Eastern, and East London’ Railways have stntiong within a minute's 
walk of the Hospital and College. = ` 

For Prospectus and particulars apply to 








MUNRO SCOTT, Warden, 


GUY’S HOSPITAL MEDICAL SCHOOL, 


OPEN SCHOLARSHIPS. 


A Scholarship of the value of 125 Guineas will be offered for Open Com- 
tition on WEDNESDAY, September 26. Subjects of Examination 
lasses, Mathematics, and Modern Languages 

A second Scholarship, also of the value of 125 Guineas, will be offered for 
Open Competition on the same day. Subjects of Exammation: Inorganic 
Chemistry, Physics, Botany, and Zool. 

For further particulars apply to the 


R. RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Figures of Insects, Shells, Fishes, Eggs, 
Fossils, or other Natural History Objects Also Preistorie Imple- 
ments and e-ract Copies from Uluminated MSS. Specimens of work, 
many from High-Class Scientific Publications, can be submitted,— 
Address—Stdney Terrace, Jasper Road, Upper Norwood, S E 


ASTRONOMICAL TELESCOPE FOR 
SALE, through Death of Owner. 4 inches O.G , by Wrav: 7 Eye- 
pieces, Equatorial Mount by Coox, of York; 5-foot Iron Pillar, and 
other Accessories, all in Perfect Condition just as New. Cost £100 
Prepared to make great sacrifice.—Further particulars apply to D P, 
Clarendon Villa, Pemberton. 


FOR SALE—A Capital EQUATORIAL 
TELESCOPE, Berthon Mounting, with 8}-1nch $ lum by Wirn 
Also a Sidereal Clock Apply Mrs CUNNINGTON, Devires 


“NATURE,” Nine Vols., xxiv. to xxxii ; 
Royal Astro Monthly Notices, Ten Vols, from June 1377 to June 1887. 
Very Cheap.—G. Caryser, Widford, Chelmsford. 





AN, Guy’s Hospital, S.E 
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CHAMBERS’ S ENCYCLOPAIDIA. 
A Dictionay of Universal Knowledge. New Editon, 
VOLUME I., price Qs, cloth; 15s., halfmorocco. Zo 
be completed in Ten Volumes. It 1s intended to issue about 
thiee@volumes yearly, 


((HAMBERS’S KNCYCLOPASDIA, 
This new edition, in preparing which the Editorial Staff 
has had the assistance of Eminent Specialists m all depart- 
ments, has been re-wiitten, and is printed from new clear 
type, with fresh illustrations and maps. 


QHAMBERS’S ENCYCLOPAIDIA 


13 convenient in size, moderate in price, and so arranged 
that every subject in the field of human knowledge can be 
referred to without difficulty. 


CHAMBERS’S ENCYCLOPADIA 


1s also being issued in Monthly Pat» price rs, to be com- 
pleted in 74 Paits (exclusive of Maps). 
ready. 


(HAMBERS'S ENCYCLOPASDIA 


may be ordered from any Bookseller, and Prospectus with 
Specimen Page may be had on application, 


& R. CHAMBERS, LONDON AND 
. EDINBURGH. 


STANDARD SCIENTIFIC WORKS. 


SELECT METHODS IN CHEMICAL 
ANALYSIS, chiefly Inorganic. By WILLIAM CROOKES, F.R.S., 
&c. Second Ediucn, Re-wntten, and Greatly Enlarged. With 37 
Woodcuts 8vo, 243 


EXPERIMENTAL CHEMISTRY FOR 
UNIOR STUDENTS. ByJ EMERSON REYNOLDS, M.D., 


‘RS. Fcap. Bvo. 
Part III. Aetals, 3s 6d. 


Pat I Jetroduciory, 183. 6d, | 
Part II. Non-Aletals, 23 6d. Part IY. Carbon € amponnds, 43, 


A HAND-BOOK OF PRACTICAL TELE- 
GRAPHY. By R. S CULLEY, M I.C. E., late Engineer-in-Chtef of 
Telegraphs to the Post Office. Eighth Editon. With 135 Wovdcuts 
and 17 Plates. 8vo, 165 


A COURSE OF LECTURES ON ELEC- 
TRICITY, delivered before the Society of Artz By GEORGE 
FORBES, MA, F.RS. i and E), FRAS, SUS T.E, and 
E. Assoc TostC E With x7 Illustrations. ” Crown Bvo, 55. 


ELECTRICITY FOR PUBLIC SCHOOLS 
and COLLEGES. With Numerous Questions and Examples with 
Answers, and 214 Illustrations and Diagrams. By W. L EN, 
M.A Crown 8vo, 65 


THE MARINE STEAM-ENGINE: A 
Treatise for the Use of Engineering Students. By R. SENNETT, 
R N., Engineer-in-Chief of the Royal Navy. With s61 Illustrations 


8vo, ara. 

ELEMENTS OF PHYSIOLOGICAL 
PSYCHOLOGY: a Treatise of the Activities and Nature of the Mind 
from the Physical and Eapenmental Point of View. By GEORGE T. 


LADD, With 113 Illustrations and Diagrams, 8vo, are. 


OTHER WORLDS THAN OURS; 


Part I. now 























the 


Plurality of Worlds Studied under the Light of Recent * Scientific 
Rese By R. A. PROCTOR. With rq Illustrations. Crown 

@ 870, 54 
THE MOON; her Motions, Aspects, 


Scenery, and Physical Condition. By R A PROCTOR. With 
Plates, Charts, Woodcuts, and Lunar Photographs, Crown 8vo, 6s. 


An ELEMENTARY TREATISE on the 
INTEGRAL CALCULUS, containing Appucatons to Plane Curves 
and Surfaces; with numerous Examples. By BENJAMIN WILLIAM. 
SON, M A, ’F.R S., Fellow of Trin Coll and Prof of Nat. Philos, in 
the Univ. of Dublin. Fifth Edition, Revised and Enlarged, 108. Gg. 


An ELEMENTARY TREATISE on the 


DIFFERENTIAL CALCULUS, containing it the Theory of Plane 
Curves, with numerous Examples. “By BENJAMIN WILLIAMSON, 
DLA, FRS, & Sixth Edition, ros 6d. 


London: LONGMANS, GREEN, & CO. 


Now Ready, m 4to, Cloth, Price 30s., or Half Russia, 36s. 
VOLUME XXIII. (T—UPS) 


OF THE 


SNWCY CLOP 4a DIA. 


BRITARNICA. 
EDITED By W. ROBERTSON SMITH, LL.D. 
Number of Articles, 625 


SELECTED CONTENTS : 
TABLES, MATHEMATICAL. J. W. L. GLAISHER. 
TALES, Anprew LANG 
TAPEWORAIS: W E Hove. 
TA J Paron and Prof W. DITTMAR 


1 TASTE Prof J G MEKRNDRICK, M.D. 
TAXATION rof J. S NICHOLSON. 
TEA James PATON. 


TEAK” Sur Dierricn Braxnis, K CIE 

TECHNICAL EDUCATION, Sur Paire MAGNUS. 
TELEGRAPH. Tuowas Gray 

TELEMETER, Major A. W. Wuirs, R A. 
TELEPHONE, Tuowas Gray, 

AERE OOT Daviv Gi, LL D. 

TERRA COTTA. Prof J AIDDLEȚON. 

TEXTILES, Prof J. H. Mippiaron. 

THALES Prof G J Auman, LL D., and Henry Jackson, Litt.D. 
THEATRE. Prof J H. MIDDLETON and Jars WILLIAMS. 
THEBES A. W, VERRALL 

THEISM, Rev Prof. R. Furst, D.D. 


THENARD Prof A Crus Brown, M.D. 
THERMODYNAMICS. Prof P. G. TAIT. 
THERMOMETER HIR Mug D.Se. 

THESSALY. Rev H. F Tozgr. 

THIBAUT., Joun MACDONNELL. 

THILRS Gzorcr Papel ii 

THIRLWALL R Gar 

THOUSAND AND ONE s Prof. M. J DE GoEJE. 
THRACE _ Rev. II, F, TOER. 

THROAT DISEASES J o. See M.D. 
THUCYDIDES Prot R Ci a, LLD. 

THUGS ReixnoLn Rost, L Do "CLE. 


THULE Sr BE. Poses Bart. 

TIBET, General J T | WALKER, RE, C.B., and Prof. A. TERRIEN DE 
LACOUPERIE, 

TIBULLUS. Prof J.P POSTGATE 


TIDES Prof G H Darwin 
TIECK Ricuarp Garnett. LL D. 
TIGER. Prof W, H. Frowrr. 
IILES Pref J H. Mippierox 
TIME, J L, ÈE DrevLR, Ph D. 
! TIMUR Eerie Sır Frepsricx J. Gotpsuip, K.C.S8.1., C.B. 
TINAMOU Prof ALIRI D NEWTON. 
TITIAN. WO M, RusshrTr 
TOBACCO Jaucs Paron and Prof. W DITTMAR 
TONG-KING. Prof R K. DOUGLAS, 
TONNAGE. W. Moons 
TORPEDO Comm E J P _ GALLWEY. 
TORT. Prof, F. Pokoe, LL.D. 
PORTOISE, ALBERT GUNTHER, M D, 
TORTURE. J aon WILLIAMS 
TOTEMISM J G. Frazer. 
TOUCAN. Prof A NrewTox 
TOUCH. Prof. J.G McKenoricx, 
TOURNEUR., A C SWINBURNE 
TRACTION, Prof. J A EWING. 
TRADE UNIONS: FRED DRUMMOND. 
FRA AN T5 Rarp, Litt D 
TRAM "THoatas CODRINGTON. 
TRANSIT oner E J L E DREYER 
TREASON Jaws WiLLaas 
TREATIES "Prof T. E. HoLLAND, D.C. L, 
TREMATODA W E ĦH 
S. REID a 





A. M. BROADLEY. 
Prof R C Jean. 
VICTOR a agree 
£ W A Herpuan, 
enyaaun Baker, C.E. 
TURG K Incaran, LL.D 
TURKESTAN. P, A KROPOTKINE. 
TURKEY =- 
Hisrory axb Lirnratcre E J. W Giss and C, A. Frrrc. 
GFOGRAPHY AND Sratisrics. Prof A H. KEANE. 
TURKS Prof M In HOUTSMA 
TYPHUS, TYPHOID, and RELAPSING FEVERS Dr J O. Arriucx. 
TYPOGRAPHY, J. H HESSELS and Jonn SOUTHWARD. 
ULFILAS. Rev Ç. ` ANDERSON ScoTT, 
UMBRIA. Prof. Wintrav RIDGEWAY. 
UNITARIAN ISI Rev. J. F. Santha. 
UNITED S 
A r ALEXANDER JOHNSTON. 


eny 
rata and Statistics, Prof, J. D. Wuirwey and Gen. F, A. 





UN IVERSITIES. J Bass MECLLINGER 


Edinburgh: ADAM & CIILARLES BLACK. 
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“PERKEN, SON, & RAYMENT 


Manufacture tor the Trade ONLY 







‘ti CAMERAS, LENSES, 
Z 
Z Magic Lanterns, 

Slides, and Accessories. 


Apparatus for Enlarging, (i 





“OPTIMUS” 


CATALOGJE FREE. 


a Thermometers, e 
À Barometers, 
’ Microscopes, & ¢ 

Scientific Apparatus. ` 





99 HATTON GARDEN, LONDON, E.C. 





SOLE MAKER 
JAMES J. HICKS, 


Wholesale Manufacturer of 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 
All kinds of Meteorological Instruments, &c., 


8,9, & 10 Hatton Garden, London, E.C, 
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NOW READY, with Illustrations, Crown 8vo, 1s úg 


OUTLINES OF PHYSIOGRAPHY. - 
THE MOVEMENTS OF THE EARTH. 


Y 
J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

Normal School of Scienco, and Examiner in Physiography for the Science 
and Art Department. 


The Schooimaster says —" Mr. J. Norman Lockyer is the author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations in a 
often the most successful in popularizing the facts of ther science, and in 
preparing such simple accounts of them as can be understood, and will be 
ound interesting by school boys and girls . .. The book is to be followed by 
others on other parts of the extensive subjèct of phymography ... lhe first 
instalment of Mr. Lockyer’s task 1s so well done that we are sure it will yield 
to all who enter on the study of this part of phymography in the connected 
way in which it 1s here Jaid out an ample and immediate reward.” 


London; MACMILLAN & CO. 





Now Ready, Price 4s. 
A BIBLIOGRAPHY OF ALGERIA. 


By Lieut -Colonel Sir R. LAMBERT PLAYFAIR, K.C.S.1, 
H.B M.'s Const]-General, Algiers 


(Published under the Authority of the Sea of the Royal Geographical 
ociety. 


London, 1888: JOHN MURRAY, Albemarle Street. 





DAY'S BRITISH SALMONID 
Just Published, Imp. 8vo, Cloth, 42s. 


BRITISH and [IRISH SALMONIDZ. 


By FRANCIS DAY, F L.S, F.Z.S., &c. xa Plates, g of which are 
highly Coloured. 


WILLIAMS & NORGATE, x 
Len 


Henrietta Street, Covent Garden, 
don, and 20 South i 


‘rederick Street, Edinburgh. 





rticular field of knowledge are, 





PROFESSOR TAI 


I. 
In Crown 8vo, Cloth. Price 6s. 


LIGHT. 


Contents: Sources of Light—Theories of Light—Propagation of Light-~ 
Speed of Light—Reflection of Light—Refraction of t—Al ion and 
Fluorescence-~Interference—Double Refraction and Po) ti 


II 2 
In Crown 8vo, Cloth. Price gs 6d. 


PROPERTIES OF MATTER. 


Contents * Introductory—Some Hypotheses as to the Ultimate Structure 
of Matter—Examples of Terms ın Common Use as applied to Matter 
Time and Space apeneeability. Porosity, Divisibihty—inertia. Mobility, 
Centrifugal Force—Gravitation—Preliminary to Defoumability and Elasti- 
city- Compresmibility of Gases and Vapours-~Compression of Liguids— 
Compressibility and Rigidity of Solids—Cohesion and Capillarity—Duffusion, 
Osmose, Tranapirauon, Viscosity, &c.—. tion of 


a 
oa 
= 
O 
y 
x 
na 


on, &e., &G 


ticles. 


By P. G. TAIT, M.A., Sec. B.8.E., 


Formerly Fellow of St Peter's College, Cambridge ; Professor of Natural 
Philosophy in the Unrversity of Edinburgh. 


Edinburgh: ADAM & CHARLES BLACK. s 


> STANLEY: 


Mathematical Instrument Manufacturer to H.M., Government, Council of 
Indig, Science and Art t, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustreted Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gord MEpau in the International Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886. 


Address -GREAT TURNSTILE, HOLBORN, LONDON, W.G, 





March 29, 1888] 


NATURE 


clxxiit 





SUBSCRIPTIONS TO “NATURE.” 


s @, 

Yearly eae ei ei SG Ge a a, eS 28 o 
Half-yearly 2... ee ee ee es 14 6 
“Quarterly. aes we ee . 7 6 
To the United States, the Continent, &c. :— F 
i. . 

Yearly ...... ee ew ee ew oe FO 6 
Half-yearly oy a er ae ee ..I5 6 
Quarterly soe ea a el wi we ae es ee 8 o 

To India, China, and Japan :— j 
$. . 

Kear y soe se Ge cece Ge ede ea Wee Se eo BAe TO 
Walf-yearly 2... eee ee - + 16 6 
Quarterly. 2... ee ee ee 8 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per Sbe after. 


d. 
One-Eighth Page, or Quarter Column, . . .0 18 6 
Quarter Page, or Halfa Column. .....I I5 0 
Half a Page, ora Column. . essas 3570 
Whole Page. 2... noi o a a a 6 60 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of Societies. 





LONDON. 
WEDNESDAY, APRIL 4 
ENTOMOLOGICAL SOCIETY, at pe iption of New, or httle-known, 
Speaes of Fhytopha ous Coleoptera from Africa and Madagascar ' 
$ Marin Jaco —Exhibition of a 


‘oUection of Insects lately received fro: 
Baron F von Mueller, F R S , and made during Mr Cuthberteon's Recent 
Expedition to New Guinea, under the direction of the Royal Geographical 


Society of Australia. 
THURSDAY, Apri 5. 


GHEMTCAL SocCIETY, ane erreari rae Constitution of Azo- and 
iaro- Derivatives ; . Compounds o! aphthalin Series: Prof 
R. Meldola, F.R.S., and F. J. East. pja S PAAA 


FRIDAY, Aprit 6 
GuoLocists’ ASSOCIATION, at 8.—On the Influence of Geology on the Earl 
Settlements and Roads! F. J Bennett.—On the Disco of El has 
primigenius associated with Flint Implements at Southall ae | on 
YOWNI. 


INSTITUTION on Civil ENGINEERS, at 7.30 —Cokemaking: G. E. J. 
McMurtry. 7 





RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO, (Established 1852). 
Patronized by H M the QUEEN. Contractors to H.M., Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, duo, do, 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLAS88 PRIZE MEDALS. 
PriceLists Post Free 


a2 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET 
LONDON, E.C. 


Telegrams—' TONNERRE LONDON.” 


DIAGRAMS FOR LECTURES, DRAW. 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 








BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, - 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
i Schuchardt, of Gorlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Niustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


JAMES R. GREGORY, 


Mineralogist and Geologist, 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUM &e. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 





New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single specin ens, &c., with Prices. Also 
Now Lists of Rare Minerals, Ròck Specimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks, 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWRGOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Famlly Table, and the 
Sick Room. 











ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A, 
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STANDARD 


| 
| 


Pays HALF A (MILLION J ANNUALLY | 


Its INVESTED F NDSA exceed 64 MIL- 
LIONS, increasing yearly, and the New 
Business for the last Bonus period exceeded 
the amount transacted by any of the Scottish 


LIFE 
O FFIC E Lia KING WILLIAM STREET, E.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Tllustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, a2 GARRICK STREET, 
LONDON, W.C. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 








PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


rom Microscopic Shdes, Book Sele ie ins; Diagrams, Pen and Ink 
Sketches, &c., & 


The List, which includes some choice odid from the Owens College 
{by permission), post free for One Stamp. 


MOORE BROTHERS, 


Osteologists, &c., &C., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL 


Agents to the Scence and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, &e , Re 
ces quoted for any Series of Preparations ulustrating any of the well- 
known teat-books, 


Awarded Seven Medals and Five Diplomas. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany í Cabinets. roo Specimens, a53 ; 
200 odino, sor, The best value obta:nab’ 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, 


THIS 
MEDICINE 


Is a “Certain Cure for ail Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND D DEBILITY, and is unequalled in Female Complaints, 














‘SPILLS 





" * Bottles charged 2/- 
Ed must be paid for with the 


H the manufacture of the “S 
fy Hops, it is, too, more hopped than 


very much recommended 





THE 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREE® STRAND. P 


Their last published Catalogue is 


No. 87. ICHTHYOLOGY; Natural History and Culture of F ish& ; Fisheries, 

Angling, Aquaria REPTILIA and AMPHIBIA rave ZOO- 

LO! Y ' Ancient Works, Biographies, Cl cation, Darwiusm, Manuals, 

Periodicals, ‘Transactions. ANATOMY: hysiology, and Embryology. 

SUPPLEMENT of Works in Conchology, Entomology, Astronomy, 
Botany. PRICE 6d , POSTAGE FREE, 


INTERNATIONAL SCIENTIFIC SERIES. 
THE 





Geological History of Plants. 


SIR J. WILLIAM DAWSON, 
C.M.G., LL.D., F.R.S., &c. 


Crown 8yo. With Illustrations, 5s. 
London: KEGAN PAUL, TRENCH, & CO. 





Post Free, One Shilling. 


. THE INCREASE OF CANCER IN ENGLAND, 


_ Section of Gevdia, sp. we oe one 


Ss. WW. SCOT. 
In Oasks, 12/6 per 9 gals. In Bottle, 3/3 per doz, Impl. Pta.* 
yi dox, and allowed at the samo rate of returned ; but care 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
N.” pout it is Brewed entirely from tbe finest Malt and jj 
Af nutritious, it is an excellent Tonic and particula. i 
: Anyone requinng a good ap beverage, It is a “Sound Natritious” Tonic, A 
an Medical men. 
WALTHAM BROTHERS, 
“HALF-GUINHA” ALE BREWERY, LONDON, 8.W. 


AND ITS CAUSE. 


A LETTER TO THE REGISTRAR-GENERAL. 


By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 


By LIONEL S. BEALE, M.B., F.R.S. 
Professor of Medicine in King’s College, London. 


OUR MORALITY AND TIIE MORAL QUESTION, zs, 6d. 

190 FIGURES OF URINARY DEPOSITS. 55. 

URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, pace and Treatment. Now Ready, ss. 

SLIGHT AILMENTS. 5s. 

HOW Th P Wiri TRE MICROSCOPE. 


Plates. Harrison an 
THE MICROSCOPE TN ME ICINE. 86 Plates. 21s. 
BIOPLASM : Introduction to Medicine and Tae 6s, 6d. 
PROTOPLASM. (New Edition pri HONO 
ON LIFE AND ON VITAL ACTION. 55. 
THE MYSTERY OF LIFE. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 53. 6d. 
THE “MACHINERY” OF LIFE. zs, 
DISEASE GERMS. (Soiled Copies only.) &». 6d, 


London: J. & A. CHURCHILL 


SELECT ZOOLOGICAL MICRO- 
MOUNTS. 
Section of Granite, cronies Collar and Flagellum of the Preteens 


for high power (yẹ inch aon 
Entire long Borio of Lycon, aliarum (ame detail) ni tn 
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On the zrstof every Month, 


JOURNAL OF BOTANY, 


7 BRITISH, AND FOREIGN. 
Edited by James Burrren, F.L.S , British Museum, 
ConTan® :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memours.—Articles in Journals Botanical News.— 
Proceedings of Societies. 
Price zs 3a. Subscription ff One Year, payable in advance, ras. 


London: WEST, NEWMAN, & CO., 34 Hatton Garden, E C. 


THE ENTOMOLOGIST’S MONTHLY 
7 MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8yo, with occasional Illustrations. 


Conducted by C. G. Barrerr, J W. Doveras, W. W, Fow er, M.A. 
F.LS, Ri McLacuran, F.R.S, E Saunpurs, F.L.S., an 
s E. T. ŠTAINTON, F.R.S, 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subject connected with Entomology, and especially on the Insects of 
the Bn Isles, 

Subscription—Six Shillings per Volume, post free, The volumes com- 
mence with the June number in each year. 

Vola. I to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London, GURNEY & JACKSON (Mr. Van Voorst’s successors), 
x1 Paternoster Row 

N.B.—Communications, &c , should be sent to the Editors at the above 
a idress. 


On the rst of every Month, Price Surpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 


With the Assistance of 
Frepericx Bonn, F ZS. Ricuarp Sour. 
Epwarp A. Fircu, F.LS. J. Jenner Wars, F,L.S. 
F. Bucnanaxs Wuits, M.D. 


«Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden, Notes on 
Habits, Lıfe- Histories; occurrence of Ranties, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WOODCUT ILLUSTRATIONS and occasional LITHOGRAPHED and Caxomo- 
LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series, Edited by J. E. HARTING, F.L S., F.Z.S., member of the 
Bnitisb Ornithologists’ Union; contains— 


Orginal Articles by well-known naturalists in every beanch of zoology > 
habits of animals, arrival and departure of migratory birds; occurrence o 
rare birds ,@distnbution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria, British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies, Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and-interesting articles in varions branches of zoology, 

ere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO, Stationers’ Hall Court. 
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MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


F. H. BUTLER, M.A.Oxon., A.R.S,Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
Blowpipe apparatus and reagents; sets of chips for blowpipe analysis + 
round mad rectangular glass-topped boxes of new demgn and extra strength + 
card trays of any size or pattern to order ; geological hammers, special make» 
from 12 6d. to 44. Gd. ; chisels , microscopical glass shdes and cover shps o 
various qualities, also micro. post and rack boxes in plain and polished pme $ 


cabinets in stained deal from res, and in mahogany from 174. 6d. 
A fresh series of the porcellanous Forammifera now on view. 


———— 
NORTH BRITISH AGRICULTURIST, 


the chuef Agricultural Journal in Séotland, circulates extensively among 
Landowners, Farmers, Resident ents, and others interested in the 
managomentof land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the prncapal Bntish and 
Trish Markets of the week. 

The specialattention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 

‘or Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class, 

Price 3d. By post 34¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Strest, Edinburgh, and 14 
London, EC. Money Orders payable to C. and k. 





3 








Queen Victorie Street, 
ANDERSON. 





THE “HANSA,” 


Published since 1864in Hambarg, ls the only independent 
in Germany dedicated exclusively to Maritime Objects ys, Critiques, 
Reviews, Reports, Advertisements, Strict eye kept upon thed ment 
of Maritime Affairs in © respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year fu ed subsequently, Price res. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion, Business Office: Ang. Meyer and 
Dieckmann, Ham , Alterwall, a8, Edited by W. von FREEDEN. M.R. 
Hamburg, Alexander treet, 8 


fessional paper 





SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY, 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL, 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNSEN, 
ADOLF ERIK NORDENSKJOLD, 
SIR WILLIAM THOMSON, 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY, 
. LOUIS R. AGASSIZ. 
AN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
LLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 
SIR ©. W. SIEMENS. 
JOHN COUCH ADAMS. 





Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage patd. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable to MACMILLAN &- CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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Printed by Richarp CLAY AND Sons, at 7 and 8 Bread Street Hill, esn Victoria Street, in the City of Londan, and Published by 
MACMILLAN AND Co., at the Office, ag and 30 Bodford t, Covent Garden, —THurspayr, March ao, 1888. 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“t To the solid ground 
Of Nature trusts the mind which builds for aye,” — WORDSWORTH. 








NO, 962, VOL. 37.] 


THURSDAY, APRIL De 1888. 


[PRICE SIXPENCE, 








Rogistered as a Newspaper at the General Post Office.) 


. (All Rights are Reserved. 








J. LANCASTER & SON, OPTICIANS, 


BIRMINGHAM 
The Largest Makers in the World. OVER 36,000 SOLD. 
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The 1888 LE MERVEILLEUX (PATENT). 





CAMERA, LENS, AND STAND, 4 PL 


The 1888 LE MERVEILLEUX (Patent) Sr r ol £2 
The 1888 LE MERITOIRE (Patent) 
The 1888 INSTANTOGRAPH (Patent) 
The INTERNATIONAL (Patent) 


MICROSCOPIC OBJ ECTS, 


AZL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 


} PL 














COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


THE 


a 
RAIN-BAND SPECTROSCOP TENI 





























Mr. JOHN BROWNING eke to direct attention to the 
advan of this very powerful, portable, and efficient Instru- 
ment, h will divide the Sodium lines or the D lines in the 
Solar Sı ectram, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing ent, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 

Price, in Morocco Leather Case, £3 8s. 6d. 
dlinstraied Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING, 
Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
ELF- REGISTERING eee ae 








Free by Post. 








Illustrated Price-Lists eg 





NEGRETTI | & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the tem ture in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c 

It also indicates the present temperature as an ordinary thermometer 

The bell can be placed in the gardever’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 


connecting wire, £I ros. 
RETTL & ZAMBRA, uus 


OPTICIANS NEGRET INSTRUMENT M 
HOLBORN VIADUCT, 
Branches :—45 CORNHILL; taa REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
N. and Z.’s Large Illustrated Catalogue 1200 Engravings. Pr'ce ss Ge. 
f Telephone No 6583. 
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ROYAL INSTITUTION OF GREAT 
- BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER 1888. 
Lectures Hour, THREE O'CLOCK P.M. 


CHARLES WALDSTEIN, Esg, ALA., Ph D.—Three Lectures on 
ae Ruskin”, on Tuesdays, Aprl xo, 17, 24. Half-a-Guinea the 


ourse. 
WALTER GARDINER, Esq , M.A.—Three Lectures on “The Plant 

in the War of Nature”; on Tuesdays, May 1, 8,15 Half-a-Guinea 
SIDNEY COLVIN, Esq, M.A.—Three ures on “ Conventions and 

Conventonality in Art”, on Tuesdays, May a2, 29, June 5 Halfa- 


uinea, 

Prof. DEWAR, M A., F R.S., M R I., Fullenan Professor of Chemistry, 
R I.—Six Lectures on “The Chemical Arts”; on Thursdays, April xa, 19, 
a6, May 3, 10 17 One Guinea 

Prof. T G., BONNEY, D Se, LL.D., F.R.S —Three Lectures on “The 
Growth and Sculpture of the Alps.” The Tyndall Lectures; on Thursdays, 
May 24. 37 June . Half-a-Guinea 

CARL ARMBRUSTER, Esq -Seven Lectures on “The Later Works 
of Richard Wagner” (with Vocal and Instrumental IDustrations), on Satur- 
days, April rq, a1, 28, May s, 12, 79, 236 One Guinea, 

Prof. CE. TURNER, of the University of St Petersburg-—-Three Lec- 
tures on * Count Tolstol as Novelist and Thinker,” on Saturdays, June 2, 
19, 16. Half-a-Guinea. 


Subscription (to Non-Members) to all the Courses during the Season, Two 
Gumeas, Tickets issued daily 


Members may hase wot less than Three Single Lecture Tickets, 
available for any actare. for Half-a-Guinea ¥ 
The Fripay Evenina Meerixas will be resumed on April 13, when 
Prof. Flower, C B., will give a Discourse on “The Pygmy Races of Men,” 
atgpm Succeeding Discourses will probably be given by the Right Hon. 
Sır Wiliam R, Grove, Mr James Wimshwst, Prof. J K Laughton, Mr 
Wilham Henry Barlow, Mr. Francs Galton, Prof. AER Ewing, Prof 
war, and other gentlemen. To there Meetings, Members and ther 
ds only are admitted, mn 
Persons desirous of becoming Members are requested to apply to the 
Secretary When proposed, they are immediately admitted to all the Lec- 
tures, to the Friday Eveomg Meetings, and to the Library and Reading 
Rooms; and their Families are admitted tothe Lectures at a reduced charge. 
Payment: First Year, Ten Guineas, afterwards, Five Guineas a Year, ora 
composition of Sty Guineas, 


THE COUNCIL of the MARINE BIO- 
LOGICAL ASSOCIATION of the UNITED KINGDOM intend to 
APPOINT at the end of April a scientific naturalist as SECRETARY 
of the ASSOCIATION and DIRECTOR of thea PLYMOUTH 
LABORATORY. He will be required t> reside at Plymouth, and to 
conduct all correspondence relating to the affairs of the Association, to 
direct the Laboratory, to prepare and edit the Journal and other printed 
Matter issued by ‘the Association, to act as librarian, to supermntend 
the collection, sale, and distribution of specimens, and to attend the 
monthly meetings of the Council in London, He will be provided with 
a residence in the Plymouth Laboratory, and will receive a salary of 
4200 a year and an allowance for payment of a clerk or general 
assistant to be selected by himself Applications for the post should be 
sent to the undersigned, on or before Apnl 24. The gentleman ap- 
pointed wil be required to commence his duties in the beginning of June 


next. 
E. RAY LANKESTER, Hon. Sec, M.BA, 
No. 45, Grove End Road, N.W. 


NEW ATHENÆUM CLUB (Founded 


1878) —Graduntes of Universities and Members of Recognized Literary 
or Scientific Societies can at present be admutted with Entrance Fee 
Town Subscription, £4 4s. , Country, $2 as. Particulars forwarded on 
Application to the Sacrerary, Suffolk Street, Pall Afall, S W. 


UNIVERSITY COLLEGE, 
LIVERPOOL. 


ECONOMIC AND COMMERCIAL LECTURESHIP, 


‘The Council are prepared to appoint a Lecturer, at a Fixed Salary of £200 
annum, together with two-thirds of Fees received from Students, to 
jectare upon Political Economy, History of Industry and Commerce, and 
Commercial Geography ‘The Appointment will be made for a term of 
Three Years e Lecturer will commence Residence at the beginning of 












~ 








October. Details as to Terms of Residence and Duties of Lecturer can be 
obtained from the Rucistrar, Univernty College, Live 1, to whom all 
Apphcations, with Testimonials, must be sent on or before Vira, 





WANTED.—A Demonstrator in Physics 


for an Important Institution forend of APRIL. Staff of Twenty-Seven 
aaa —Apply, stating Degree, &c, 10 Messrs Bivar, 298 Regent 
treet, W. 


BERKHAMSTED SCHOOL, HERTS, 


98 miles from Euston. —Good Scholarships and Exhib.tions, Labora- 
tory, niers and Engineers’ Workshops. Two Vacancies for next 
Term (APRIL rg} in Science Master's ding-house, Special ad- 
vantages for Boys intended for Medical Profession or Scientific Pur- 
suits.—Full particulars on application to Mr. Lecc, Elm House, 
Barkhamsted, 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBIÎION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Euglena vindis, with sketch and 
descnption. He also sent out Desmids, Melhcerta ringens, Stephanoceros, 
Argulus foliaceus, Cores lepers lacustris, Trout Ova, Volvot globator; 
Lophopus crystallinus © also Amceba, Hydra, Vorticella, Crayfish, and other 
Specimens for (Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Alonths for Subscription of £1 1t, 
or Twelve Tubes for 108, 6d. 


Portfolio of Drawings, Eleven Parts, 1s each. 


THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT. 


The Council invite Applications on or before APRIL 21, 1888, for the 
above Appointment, vacant in consequence of the Election of Mr. E F. J, 
Lovs, M.A Cantab., as Senior Demonstrator and Lecturer in Physical 
Science in the University of Melbourne. 

gone Duties of the Appointment will commence on TUESDAY, April 24, 
1888, 

Particulars of the Stipend, Conditions, and Duties will be sent on 
es to the Secretary, Mr G. H Morsy, The Mason Science 
ee lege, Birmingham, to whom all Applications for the Appointment should 


sent. 
J. GIBBS BLAKE, M.D., President of the Council. 


PRELIM. SCIENTIFIC M.B., LONDON. 
BIOLOGY. 


Twenty Lectures and forty days’ Practical Work during the Summer 
Session, under the direction of Prof. RAY LANKESTER, F.R.S., espe- 
cially arranged f.r the above Curriculum, 

Open to all Students, whether entered at a Medical School or unattached. 
Commence APRIL 17. 

Admission up to first week of May. 
tn further particulars, apply to the Secrerary, University College, 

naon 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S E. 


The SUMMER SESSION will commence on May ze Students 
entering in the summer are eligible to compete for the Eene Scholar- 
shipa of 123 Guineas and 460, awarded in October 

ere are numerous Prizes and Scholarships, and all appointments are 
open to Students, without extra e. 

Special Classes for the Examinations of the University of London are held 
throughout the year, A register of approved lodgings and of private familhes 
receiving Students to reside, 1s kept im the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical Secretary, 
Mr, G, RENDLE. 

W.M ORD, 


Dean. 
R. W. REID, Vice-Dean 











LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E 


The SUMMER SESSION will commence on TUESDAY, May 1. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. . 
s Sudents now entering aro also eligible for the Entrance Scholarships in 

eptember. 
. o Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain 

General Fee for Lectures and H 
Too guineas in threo instalments, 
ments are free to fall Students. 

Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropoktan, Metropolitan District, 
South-Eastern, and East London’ Railways have stations within a minute's 
walk of the Hospital and College. 

For Prospectus and particulars apply to 





ital Practica, go guineas in one sum, or 
e Resident and other Hospital Appoint- 


MUNRO SCOTT, Warden, 


OUR MORALITY AND THE MORAL 


QUESTION. By LIONEL BEALE, F.R.S., Professor of Modicine 
in King’s College, London. 


J-& A. CHURCHICL 
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Now Ready Demy 8vo. Vol. If, Price zrs. g 


A TREATISE ON ELECTRICITY AND MAGNETISM. 


. (METHODS OF MEASUREMENT AND APPLICATIONS.) 


ae | ‘| 
t 


By E. MASCART,. 


Piofessoi in the Collége de France, and Director of the Central Meteorological Bureau ; and 


J} JOUBERT, 
Piofessor in the Collège Rollin. 


Translated by E. ATKINSON, Ph.D., F.C.S., late Professor of Experimental Science in the Staff College 





THOS. DE LA RUE & CO,-LONDON. 





NEW BOOK BY RICHARD A. PROCTOR. 
Part I. Now Ready. Price as 6d. 


OLD AWD NEW ASTRONOMY. 
By RICHARD A. PROCTOR. 


This work will be completed in twelve Monthly Parts and a Supplementary Section In each thege will be sixty-four pages, imperial octavo, many 
cuts, and two plates, or one large folding plate Thus the complete volume will contain, "+ pex, petaze oc, about 800 pages and abundant illustration. 
‘The price of each Part will be as. 6d ; that of the Supplementary Section, containing t~ les, mdex, and preruce, 1. The price of the complete work, in 


cloth, 36s. 
B The chief object of the volume thus announced is to present in popular yet scientifically sound form those views of the heavenly bodies which are 
included in what, in his last poem, Tennyson calls the “ Now Astronomy” The life-histones of worlds and suns will be dealt with, the planets will, be 
studied as illustrating the stages of our own eaith’s life, while the record of our earth will be considered as illustrating the life-histones of the planets ‘The 
sun will be studied as the one star we can examine, and thus as teling us all we know in detail about the nature of other suns, and the stars will be 
considered as throwing light on the probable past and future of the ruling and life-giving centre of the solar system. : 

*," Complete Prospecins wil be sent on application 


London: LONGMANS, GREEN, & CO, 


INTERNATIONAL SCIENTIFIC SERIES. | 4 enoa aO ALGERIA. 





By Lieut.-Colonel Sir R. LAMBERT PLAYFAIR, K.C.5,1., 


Geological History of Plants. | cssins sete nny ein cts Roce 





ociely 
| London, 1888: JOHN MURRAY, Albemarle Street. 
SJ]R*J. WILLIAM DAWSON, WILLIAM WESLEY & SON, 
C.M.G., LL.D., F.R.S., &e, : i Scientific Booksellers and Publishers, 
Crown 8vo. With Llustrations. gs. g 28 Essex STREET, STRAND. 
Their last published Catalogue js 
London: KEGAN PAUL, TRENCH, & CO. No. 87. ICHTHYOLOGY: Natural History and Culture of Fishes ; Fisherie 


5, 

Anghng, Aquaria. REPTILIA and AMPHIBIA., GENERAL ZOO- 
LOGY: Ancient Works, Biographies, Classificanon, Darwinism, Manuals, 
i i NATOMY: Physiology, and Embryology. 











Post Free, One Shilling Penodicals, Transactions $ 
THE INCREASE OF GANGER IN ENGLAND, OUNT Botany. peice éd, Postace Fann, 7? “TROY 
AND IFS CAUSE. MINERAL Collection for SALÈ in Two 
A LETTER TO THE REGISTRAR-GENERAL. SPLENDIDLY made CABINETS. ` 
By JOHN FRANCIS CHURCHILL, M.D. MR, HENSON has for Sale a very large and fine Collection 
DAVID STOTT, 370 Oxford Street, W. of Minerals and Fossils (mostly Minerals), contained in Two 


extremely well-made Cabinets, “each Cabinet consisting of 27 


JAMES R. GREGORY, | #709 «74x 3b. 


al Ait Rid Bastions The collection was made by an Irish Gentleman MANY YEARS 
me cA AGO, and contains examples from a number of Irish and other 

SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS ocaliti i 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR | [cities not now to be obtained. . 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. On View. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 


STOCK AND GREATEST VARIETY IN LONDON, NEW LISTS : 
l VARIETY IN SAMUEL HENSON, 











New Catalogue of Mineral Specimens, 277 STRAND, LONDON, 
Arranged for the Selection of Single Specimens, &c., with Prices. Also Established 1840,] g Opposite Norfolk Street [Established 1840. 
ew Lasts of Rare orals, Rör pecimens, Geological Apparatus, 
Collections, Hammers, and Microscopie Sections of Rocks DIAGRAMS FOR LECTU RES, DRAW- 
And may be had post free on application at the Repository and Museum, INGS IN COLOUR OR PENCIL FROM OBJECTS AND 


SPECIMENS, LITHOGRAPHY AND WOOD-ENGRAVING. 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON., PARKER & COWARD, Broadway Chambers, Westminster. 
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„ Gives better results than any other form 
of Lantern Polariscope. 

For Particulars of POLARISCOPES 

a MICRO: TPODARISCOPES for 

ieee ERN MI- 

OROSCOP S OPT ICAL and ELEC- 

TRIC LANTERNS, SLIDES, &c-,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descri; 
tion for Colleges, Imsttintions, &c a 


Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


HE l: Pi Fa. p - ma wie, Manufacturing Opticians to the Queen 
M a llill bas ch a ne | iN, Fil: r AHUT 4 Wa] and the edie pele Agents b 
i =A alt A nt tadl Jil. Mi wml į Mak Hi Mai lell poin a Putar Poe RAE eD 


PERKEN, SON, & RAYMENT “OPTIMUS” 7 


Manufacture tor the Trade ONLY CATALOGUE TREE 


meea CAMERAS, LENSES, 
T Apparatus for Enlarging,p i 

+ Magic Lanterns, §Ņ y Microscopes, & @ 

> Slides, and Accessories. Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 
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Ma Thermometers, 
k Barometers, 
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ss. IW. STOUT. 

In Casks, 12/8 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts* 4 
* Bottles charged 2/- dosa and allowed at the same rate if returned; but they § 
must be paid for with the Beer. a 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in G 
the manufacture of the “ S, N.” Stout; it Is Brewed entirely from the finest Malt and Q 
Hops; it is, too, more hopped than Stont is tape there: ode bemg very 
nutritious, it is an excellent Tonic and particulas ted for ın nursing, or & 
anyone requiring a good stren tienny b beverage. Te is a “Sound Aona” Tonic, 
and very much recommended ed by M 


WALTHAM “biekawes: 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 
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SUBSCRIPTIONS TO “NATURE,” 
bs s d, 
Tega E R 
-yearly e 2 ee ee ee ee ee TG OG Mathematical Instrument Manufacturer to H.D. Government, Council of 
Quarterly. . y s o te ee ee 76 India, Science and Art Department, Admiralty, &c. 
To the Dnited States, the Continent, &c. Mathematical, Drawing, and Surveying Instruments 
Vearl O Z f Every Description, 
Half-yearly SN Nes od ee oi 6 Of the Highest Quality and Finish, at the most Moderate Prices. 
Quarterly... 1 eee ee ee we ew oe et 8 OO Illustrated Price List Post Free. 
To India, China, and Japan :— W F. S. obtained the only Medal in the Great Exhibition of 1862 for 
s d, Excellence of Construction of Mathematical Instruments, and the only 
Yearly sci: eee rein a shine, oo ee, 499) 8. Gorp MEDAL inthe International Inventions Exhibition 1885 for Matho- 
Half- yearly t 16 6 matical Work, Silver Medal, Architects’ Exhibition, 1886. 
Quarterly, .. +--+ ss see ee ee 8 6 Address GREAT TURNSTILE, HOLBORN, LONDON, W C 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d., ` 9d. per Line after. 


One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. .....21 15 0 
Half a Page, or a Column. e.a... ..3 50 
Whole Pages... .. 00000404 .660 


Money Orders payable to MACMILLAN & CO, 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Piary of Societies, 


LONDON, 


THURSDAY, APRIL 5. 
CHEMICAL SOCIETY, at 8 -—Researches on tha Constitution of Aro- and 
Diaro- Derivatives ; III, Compaunds of the Naphthaline §-Series: Prof 
R. Meldola, F.R.S., and F. J. E 


FRIDAS APRIL 6. 
GEOLOGISTS” ASSOCIATION, at 8.—On the Influence of Geology on the Early 


Settlements and Roads: F. Bennett.—On the Dicovery of Elephas 
prmigenlus associated with Flint Implements at Southall: J len 
INSTITUTION or CIYIL ENGINEERS, at 7.30 —-Coke-making: G. E. J. 


MeMurtrie. 
MONDAY, Arri ° 7 

Sociery or CHEMICAL INDUSTRY, at &—The Errors and Defects of the 
Present Revenue System of g the Duty on Spirits, and the Means 
for remedying them’ Dr B. 

Socrery or Arts, at 8.—Mulk Supply, and Batter and Cheese-malking : 
Richard Bannister. 

a hala Soctery, at §&.—Hernclitus and his Philosophy: Dr. Clair 

rece 

VICTORIA INSTITUTE, at 8,—Investigations on the Science of Language 
and of Ethnography: Prof Leitner.—The Glacial Period on the East 
Coast of€anada: Prof Honeyman. 


TUESDAY, Apzr. to. 

ANTHROPOLOGICAL INSTITUTE, at 8. go.—On zome Small Highly-Specialized 
Forms of Stone Implements, found in Asia, North a ish and Europe: 
Joba Allen Brown.—-On the Early Ages of Metal in South-East Spain: 
MM Henn and Siret 

INSTITUTION oF Civre aena at 8,—~Compressed Oil-Gas, and its 
Applications: Arthur A: 

Rovau INSTITUTION, atar Joho Ruskin: Dr Charles Waldstein, 

Pawns Musnom, at 8.-—Introductory Lecture—-General History, Principles, 
and Methods of Hygiene: A Wynter Blyth 


WEDNESDAY, APRIL 11. 
Row) Microscorica Society® at 8.—Fasoldt’s Test Plates: Dr. R. H. 





Soctrry or ARTS, at 8.-—Recent Legislation concerning the Pollution of 
Air and Water: Alfred Fletcher 


THURSDAY, APRIL 12 
Rovat SOCIETY, at 4 30, 
MATHEMATICAL Socimry, at 8.—On S 
eSecond Paper on Sunplicissima: W. y—On a Law of Attrac- 
tion which might include both Gravitation and esion: G. S Carr. 
ROYAL INSTITUTION, at 3.-—The Chemical Arts: Prof. Dewar, F.R.S. 


FRIDAY, APRU 13. 
ROYAL ASTRONOMICAL SOCIETY, at 8. 
or ARTS, at 8,-~The Experiences of Twenty Years in conducting 
Agricultural Inquiries in Southern India: W R. Robinson. 

INSTITUTION or Civi, ENGINEERS, at 7 3o Joy's Valve-Gear applied to 
Locomotives: Henry Hawkshaw Carrick. 

RoE INSTI FUTIO ION, at 9 — The Pygmy Races of Men: Prof. Flower, 

Pagrus Musnom, at 8 oo Measurement of Cubic Space, &e.: 
Sır Douglas Galton, K CB, F.R S. 

SA ue. APRIL 34. 

Puvsica, Sociery, at 3.—On the Measurement of the E.M F. of 
Dynamos : Prof. W. E. Ayrton, F.R.S., and Prof J. Pere F.R.S.—On 
the Varmtion of the Coefficients of Induction: W. E. Sumpner.~-Some 
Expenments on Soap-Bubbles: C. V. Boys.—On Electromative Forces 
by Contact: C. V. Burton. 

Roya. INSTITUTION, at eed Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations): Carl Armbruster 


neice Functions: R. Lachlan.— 











BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E„ BECKER & CO., 


Sole Agents for the celobrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, w.c. an 


Complete Iilustrated Catalogue es Chemical Apparatus, post 
free, 15. 6d. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


orsiords 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Ete. 











It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., U.S.A, 
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ELEMENTARY TEXT-BOOK OF 
TROPICAL AGRICULTURE. 


(Specially adapted for use in Jamaica Schools.) 


The following Resolution was passed by the Honourable the Legislative 
Council of Jamaica on the x9th day of Apml, 1887 '— 

“That a premium of £100 be offered for the production of the best Prac- 
tical Elementary Text-book of Tropical Agriculture as specially applicable 
to Jamaica, and embodying the first principles of Agriculture, which shall be 
submitted to the Government on or before May 7, 1888, particular regard 
being bad to simplicity, brevity, and freedom, so far as possible, from 
technical terms . 

“Examiners to be appointed by the Governor to decide on the merits of 
the Books submitted, with power to the Governor to withhold the premium 
should said Examiners report that no one work 18 of sufficient excellence 

‘The Book receiving the premium to become, so far as Jamaica 1s con- 
cerned, the property of this Government, who willissue it for compulsory use 
in all Schools under Government Inspection, with such additions, omissions, 
or alterations as may be deemed necessary, but the rights and property of 
ve erie to be reserved to him in respect of all other Countries than this 

sland.’ 

In conformity with this Resolution the Goveinment of Jamaica offers a 

remium of One Hundred Pounds for the best Elementary Teat-book of 

‘ropical culture for use in Schools and applicable to Jamaica. 

. As the object of the Manual is to create in the mind of the young an early 
andintelligent interest in the soil and its products, ıt must in plan and style 
be practical and Popular 1ather than theoretical and technical. It will be 
expected to treat of— . 

I Tax ELEMENTS OF AGRICULTURE, including notices of the following 
matters: So1ts—Their composition or elements, their variety, the different 
purposes they serve, &e Prant Lire—Its nate, how nourished and pro- 

ted, how it varies according to soil and other conditions, how improved 
Ey selection of seeds, &c. Crrmare-—Its influencqon plant life, its depend- 
ence on elevation, exposure, &¢ Aanurss— Natural and artificial, as plant 
food, the purposes served by ous Manwes and other plant food RoTa- 
TION or Crops, DRAINAGE AND IkRiGATION—The reasons for them and 
„the various ways in which they are effected TiıLLAGE Operations, includ- 
ing notices of implements of ous kinds and their uses, with hints on 

Pruning, grafting, &e 7 ` f 

Ir, RICULTURAL ProDucTS, prominence being given to the propagation 
and cultivation of Economic Plants, removal of pests, preparation and packing 
for market, the products to be arrangedin some convenient order for teaching 

urposes, such as ‘GROUND Provisions” and VEGETAB! rs—~FRuits— 

ananas, Oran Pine Apples, &c —Spiczs, Pumento, Nutmegs, Ginger, 
&c COFFEE, CHOCOLATE, Tea, Sugar —Drvues, Cinchona, Castor oul 
Sarsaparilla, &c —Tosacco—Dyes, Annatto, Tumenc, Logwood, &c — 
Fisres—ForaGe. 

While the Manual will be expected to treat of such matters as are named 
above, this outline is neitherintended to be complete nor obligatory, but onl 
to afford a general indication of the kind of Teat-book required Part I. 
should not exceed one-third of the whole The Book is to be wiitten in 
English ; the language is to be as free from technicalities as is compatible 
with accuracy, and adaptation to the purposes of tuition will be regarded as a 
primary excellence. It is not expected that the book when printed will 
exceed 150 pages of 400 words on each page. The Governor of Jamaica will 
appoint gentlemen to adjudge the premium, and will hold the copy- 
right for Jamaica of the successful mantsenpt. 

anuscripts are to be forwarded to the Colonial Secretary, Heads varter 
House, Kingston, Jamaica, on or before August x, 1888, h manuscript 
to have a motto and to be accompanied by a sealed envelope bearing on the 


outside the same motto, and inside the name and address of the Author. 





Uns manuscripts will be returned. 

See Sw 
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INVENTIONS EXHIBITION--GOLD MEDAL AWARDED, 


DENT’S NEW ILLUSTRATED 
. CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


awe 


REDUCED PRICES, sent post 
free on application to E, DENT 
and Co., Makers to the Queen, 
6x STRAND, LONDON, W.C. 
or 4 ROYAL EXCHANGE, 














HOLLOWAYS OINTMENT flere 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
BORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 








NEW EDITION OF 
WATTS’ DICTIONARY,OF CHEMISTRY. 


To be published in Four Volumes, Evo, 
Volume I (Abres—-Chemical Change), Price TWO GUINEAS® now ready 


WATTS’ DICTIONARY oF CHEMISTRY 


Revised and entirely Re-wntten by 


H, FORSTER MORLEY, M.A., D.Sc. 
Fellow of, and lately Assistant Professor uf Chemistry in, University College, 
London, and 
M. M. PATTISON MUIR, M.A, F.RS.E, 
Fellow, and Prælector in Chemistry, of Gonville and Caius College, 
Cambridge. 
Assisted by Eminent Contributors. 


LIST of CONTRIBUTORS to VOLUME I. 


C. F CROSS, B.Sc, Consulting Chemist 
WILLIAM DITTMAR, Ph D, F,R. S., Professor of Chemistry, Anderson's 


College, as ee 
A. G. GREEN I C, Research Chemist at Atlas Works, Hackney Wick. 
W. D. HALLIBURTON, M D , B.Sc, Assstant Professor of Physiology 
at University College, London. 
J_HOOD, +» D.Sc. 
. R. JAPP, M.A, PhD, F.R.S, Assistant Professor for Research, 
Sc ence School, Suuth Kensington. 
E. RAY LANKESTER, F.R S, Professor of Zoology at University 
College, Landon 
Bh MEYER, Ph D, Professor of Chemistry in the Univermty of 
‘ubingen 
RAPHAEL MELDOLA, F R.S , Professor of Chemistry in the Finsbury 
Technical Coll 
W. OSTWALD, Ph.D., Professor of Physical Chemistry, Landwirthschaft. 
liches Institut Leipng. 
RT PLIMPTON, Ph D., Assistant Professor of Chemistry at University 


College, London 
WILLIAM RAMSAY, Ph D , Profe:sor of Chemistry, University College, 


London. 

THOS. STEVENSON, M.D , Lecturer at Guy’s Hospital 

C S. O'SULLIVAN, Esq, F R.S., Consulting Chemist, Burton-on-Trent 

J. J. THOMSON, M.A., F R.S, Professor of Haperimental Physics in 
the University of Cambridge. 

T.E THORPE, PhD, FRS , Professor of Chemistry, Royal School of 
Mines, South Kensington. 

R. WARRINGTON, Esq, F.R.S. : 

CJ. WILSON, Esq, FIC, Consulting Chemist, Umversity College, 
London. 

LONDON: LONGMANS, GREEN, & CO. 


THE NERVOUS SYSTEM AND THE MIND : 


A Treatise on the Dynamics of the Human Organism, 
By CHARLES MERCIER, M.B. 
e 


Demy 8vo. 123, 64. 
MACMILLAN & CO., LONDON. 








i 
Now Ready, in One Volume, Royal 8vo, with Illustrations, Price ros. Ed, 


EXERCISES IN QUANTITATIVE 
CHEMICAL ANALYSIS. 


With a Short Treatise on Gas Analysis, 


e 
By W. DITTMAR, LL.D. (Edin), F.R.S, F.RS.E, 
' Professor of Chemistry in the Glasgow and West of Scotland 
“echnical College. 


WILLIAMS & NORGATE, r4 Henrietta Street, Covent Garden, London, 
and 20 South Fredenck Street, Edinburgh. 
Glasgow. WILLIAM HODGE & CO. 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), Directors of Museums and others are 
invited to select from its nich stores specimens not otherwise obtainable, 


BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price Ga, 


ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD 
White and Coloured (twenty-sight), bbkin, tn Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 128.--R. DAMON, F G.S., Weymouth. Gate 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALEONTOLOGY, &c.; also of ZOOLOGY in ali 

Departments. 
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MADE WITH BOILING WATER. 


‘-EPPS’S 


oe 
°- GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 


F. H. BUTLER, M.A 0x0n,, A.R.8.Minos, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


" NEAR THE BRITISH NATURAL HISTORY MUSEUM. 





Blowpipe apparatus and reagents; sets of chips for bluwpipe analysis 
round and rectangular glass-topped bores of new design and extra strength 
card trays of any size or pattern to order, geological ee special make 
from is 6d to 4s. Gd., chisels, microsco) foal glaas shdes and cover slips o 
various qualities, also micro. post and rach boxes in piain and polished pine 
cabinets m stamed deal from 12s , and in mahogany from 17s. 642. 

A fresh series of the porcellanous Foramıniferg now on view 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy Bvo, 480 pp., Illustrated with 1600 Woodcuts, 
Mosi Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN axp SONS, 22 GARRICK STREET, 
. LONDON, W.C. 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 





i PREPARED BY 
E, WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by permission), post free for Ong Stamp. 


MOORE BROTHERS, 


Osteologists, &c., &c.,- 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
s Agents to the Science and Art Department 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models 
injected and other Dissections, &e , &c aan s 


ces quoted for any Series of Preparations illustrating any of tho well- 
known text-books, z 


Awarded Seven Medals and Five Diplomas. 


-GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Pomtion, in Mah bineta. zoo Specimens, 25s, 3 
aco ditto, sor, The best value obtainable. 


Micro Sections of Rocks in great variety. Cabinets, Glass-topped Box 
and other Geological Requisites, bi A we si 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, — 
78 NEWGATE STREET, LONDON, E.C. 








SELECT ZOOLOGICAL MICRO- 
MOUNTS. A 


‘ 

Section of Gramte, showing Collar and Flagellum of the Protozoons, 
for high power (ty inch ces NP A lee ge ay ta 

Entire lo cton ot Lycon alatum (same detail)... 

Section of Geodia, sp. oa on e wee aes 
n ‘Tethys lyncurium kas ú 
p Caminns osculosns isi an iss ae aay ais 
j Compound Ascidian Leptoclnum durum (Giard), Struc- 
ture of many individual Spictle, &e on oo o ne 
val Ascidians, Fraganium, showing the Urochord, & ww aa 


J. SINEL, Cleveland Road, Jersey. 


On MARCH 26 will be Published, Price One Shilling, 8vo, with Twenty 
Engravings, Part x of 


AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 


By HOWARD SAUNDERS, F L.S., F.Z S., &c, Editor of the Third 
a Fourth Volumes of Yarrell’s ‘‘ History of Bntish Birds.” Fourth 
Edition. 


To be completed in about Twenty Monthly Parts Prospectus on application. 
GURNEY & JACKSON, x Paternoster Row (Successors to Mr, VAN 
~ VOORST). 


v tee 


HHH RH 
an goo0n R 








- BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
the principal Banks, Public one nad Railway Companies throughout 


It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Flows easily from the Pen ; 
Blotting-paper may be applied at the 
moment of writing. 


Can be obtained in London, through Messrs. Barciay & Sows, Farring- 
don Street; W. Epwarvs, Old Change; F. NewBERY & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


“FAUSTESTRA.”—A Scientific Drama, by 
VERESTRA, B Se London, Price rg. post free. e Reductions 


to the Trade,—-Apply, “T. F,” 3: Marlee Terrace, idor Road, 
Stockwell, London, S.W. 








JUST PUBLISHED. 
36 pp., Cut, in Cover, Price 4d., by Post 44d. 


AN INDICTMENT OF DARWIN. 


BY « 


OSWALD DAWSON. 


CHAPTER I.—HISTORICAL COUNTS. 
RELIGIOUS COUNTS., 


CHAPTER If.— 





FREETHOUGHT PUBLISHING COMPANY, 63 Fleet 
Street, E.C. i 





Just Published 


NATURAL LAWS 





AND 


GOSPEL TEACHINGS. 


HERBERT MORRIS, D.D. 
Crown 8vo. Is., Cloth Boards. 


A clear and convincing sketch of the correspondence between Scie ice 
and the Word of God on such great questions, Nataral Laws and Miracles, 
Natural Laws and Answers to Prayer, the Resurrection of the Dead, &c. 
‘An immense amount of information 13 conveyed in a compact and interesting 
form ` 

| THE RELIGIOUS TRACT SOCIETY, 56 Paternoster Row, London. 


Di . 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS 





s s. d. 
Wood Boring Beetle, Ptinus pectinicornis, Opaque x 4, Donble Stained Sections of Stem of Pinussylvesttis; one, two, anii three 
Pollen of Mallow ın ‘three S 3, OPAQUE me vee an -IÓ yan growth on one Slide a 6 
Type Slide of about seventy Diatoms from O N.Z. » xo 6 | Double Stained Sections of Stem of Exogen, Endogen, and Acrogen, © on 
Pediculus Capitis-~Male, Female, Egg, and Larvaon one stide 5 ie ~ 3 0 ones Poss ve ag 2 6 
Bacillus in Asiatic cholera - 3 0 | Hairo trans, and long. Sections on one Slide isos gate, 1256 
Section of Jaw of Infant, Permanent and Milk- teeth, in AiE a 3 0 | Har of PER Rabbit, Surface and Sections on one Slide 20 
Mange or Itch Insect from Horse—Male, Female, Egk, and Larva . om 4 o | Section through Lam y, stained wy r 9 
Scales of Lepidocyrtus curvicollis 204 Very fine longi Sections through entire Tongue of Catsus n x 9 
Type Slide of Foraminifera, Aty, Species wath ame e photographed ! Aphis of Silver An Lachnus piema.. 1 6 
beneath each species pr „ar o Hematophinus of Indian Buffalo aes. x 6 
Very fine Queen- Bee—wiole s on a o ove vee . 3 6 , Ten Examples of Pollens, mounted separately on one Side asi 8 6 
Developing Seed of Oat any x o ; Fertile Branch of Chara t 


ro 


NEW HISTOLOGICAL 3, MIchoscors, with $ and ranch Objectives, in Mahogany Case. The Best Instrumen 
ILLUSTRATED D CATALOGUE OF MICROSCOPES. CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS, 


thor of the above sent Post Free on applicatio. 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


EMINGTON STANDARD TYPE-WRITER. 


The most reliable TH E 


and durable Type- 
KING 











writing Machine 
made. 





We Manufactured and Sold Lees 18,000 
in 1887, and the Sales are increasin; 8, 

No more writer's cramp. No more lite hours 
No more round shoulders. No more deayed 
correspondence. No more illegible letters 


Apply Jor Prica List and Particulars to 
SOLE LONDON OFFICE ;— A 


TYPE-WRITERS. 














WYCKOFF, SEAMANS, & BENEDICT, LOO GRACECHURCH ST, E.C 
fi J= ap} Hee RE } 
ron RA _ c i, goed Eai 2 
pi Z E , > z R ae n3 Fev 0 í 
Ora: , OOH dia g 
Nd 2E fe] 2 Oz Ss pte n 
So Y SS iga 8 
133: ele RS BS sts HS 
ti oe yO Spa tha tia ar 
þm IS Pee SES shi Ag 
Wid w= mae See 
20; = 4B nist BE Baz 
omai OSOR as 
gx dbs Pais aii R g 
0 go = 5 SgS at Oo [stg 
TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
X j BRAND & CO.’S 


A1 SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 








Se. K fs An llent relish for “ 
A TEA STURTLE SOUP s TELE o AAA A and osio ent relish for “fish, flesh, 
a MEAT LOZENGES Bet m ES 


Printed by Ricmagp Cray amp Sona, at 7 and 8 Bread Streat Hill, Queen Victoria Street, in the City of Lond d Published 
MACMILLAN AND Co., at the Office, 29 and 30 Badird Sone treet, Covent Garden. —TAORSRAY, Apel s 7838. ° by 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“t To the solid ground 
Of Nature trusts the mind which builds for aye,” WORDSWORTH. 








No. 963, VOL. 37.] 


THURSDAY, APRIL 12, 1888. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the Genoral Post Office ] 


[AL Rights are Reserved. 





Now Ready, Price 6s. 
Vol. XXII. New Series, Vol. II —Part III. APRIL 1888. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and MCKENDRICK. 
Contents. 

x, R. W. Shufeldt, M D. Skeleton in Genus Sturnella, with Osteological 

Notes upon iad North American Ictenda, and the Corvidas 
IV, XV 
a G. tkinson, M. D. Pharmacology of Nitrites and Nitro-Glycerine. 
3 T. W. Shore, M.D. Morphology of Vagus Nerve. 
4 Prof. Cu ham. Musculus Sternalis. (Plate XVI.) 
5 wW. a ghani MS: Movements of Ane oats ocea 
. Prof. Windle Teratoma springing from Sphenoid ofa . 
g T. C Charles, M. Schoma of Circulation. 
. Prof Struthers, Anatomy of Merapiera longimana Part III 
9. Prof Lockwood. Development and Transition of Testis (Plate XVII. 
10 F. Mott, M.D Examination of Clarke's Column in Man, Monkey, an 


D e 
In J. G Bmith. Action of Ureters. 
re. Randle Leigh. Note on Method of Preserving Blood-Corpuscles for 
Microscopical Examination 
13. Notice of New Book. . 
14 Proceedings of Anatomical Society of Great Britain and Ireland. 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 
and 20 South Frederick Street, Edinburgh. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
SEISMecGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fullyillustrated Description will ba sent on application, 


Now Ready, Vol. IX. Part r. 
Price to“Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W, RUTHERFORD, 
F R.S., of Edinburgh, Prof . BURDON-SANDERSON, F.R.S., 
of Oxford; and in ca of Prof. H. P. BOWDITCH, of Boston, 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof H, C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, and litho. 
graphic plates, both coloured and uncoloured, from mucrascopte or other 
specimens ; also by means of photography to make reproductions in photo- 
gravure, typa blocks, photolithography, and various other processes. 

The Company areappointed Agents {or the Microscopes of Zeiss 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manus 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, 











BROWNING’S SPECTROSCOPES. 





The Student's Spectroscope has a prism of extremely dense glass, of very 
supenor workmanship ; the circle is divided, and reads with a vernier to 
single minutes; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D lnein the Solar Spectrum, ur the yellow Sodium 
lines distinctly. With a shght alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student’s Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Ilustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C, 





NEGRETTI| & ZAMBRA’S 
ELF-REGISTERING THERMOMETERS. 


Free by Post. 





Illustrated Price-Listse, 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 
t also indicates the present temperature as an ordinary thermometer. 
‘The bell can be placed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doube 


connecting wire, $1 ros. 
N EGRETTI & ZAMBRA, 
OFTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE’ QUEER, 


HOLBORN VIADUCT, i 
Branches :--45 CORNHILL; r22 REGENT STREET, 
hotographers at the CRYSTAL PALACE. 
N. and Z’s Large Illustrated Catrlogue 1900 Engravings. Price gs. 6d. 
Telephone No. 6583. 
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THE MASON SCIENCE COLLEGE, 
BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN PHYSICS 
DEPARTMENT, 


The Council invite Applications on or before APRIL a1, 1888, for the 
above Appointment, vacant m consequence of the Election of Mr E F, J. 
Love, M.A. Cantab, as Semor Demonstrator and Lecturer in Physical 
Science in the Univernty of Melbourne 

oe Duties of the Appointment will commence on TUESDAY, April a4, 
1 

Particulars of the Stipend, Conditions, and Dubes will be sent on 
application to the Secretary, Mr G. IorLgeyY, The Mason Sclence 
i llego, Birmingham, to whom all Applications for the Appointment should 
o 

J. GIBBS BLAKE, M.D , President of the Council. 


PRELIM. SCIENTIFIC M.B., LONDON. 
BIOLOGY. 


Twenty Lectures and forty days’ Practical Work dunng the Summer 
Session, under the direction of Prof. RAY LANKESTER, F.R S., espe- 
cially arran for the above Curriculum. 

Open to all Students, whether entered at a Medical School or unattached, 
Commence APRIL 17, 

Admission up to first week of May. 

T further » apply to the SecrRerary, University College, 
ndon. 


CURRICULUM OF THE M.D. DEGREE, 
LONDON. z 


Students who have Matriculated and are intendin, 
already entered, at any one of the London Medi 
Medical Portion of their Studi 
SCIENTIFIC EXAMINATIO 








to enter, or who have 
Schools for the purel 
can prepare for the PRELIMINARY 


at Sane College, under Prof. 
SAY, Ph.D, Prof. CAREY FOSTER, F.RS., tok OLIVER, 
F.R S., and Prof LANKESTER, LL.D., F.R.S. 
Fee for the complete Course of Study required, including Lectures and 
Laboratory Work, 35 Guineas. 
5 For particulars apply to the SecexrtarY, Univermty College, Gower 
treet, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on May 2. Students 
eating in the summer are eligible to compete for the Science Scholar- 
ships of r25 Guineas and £60, awarded in October, 

ere are numerous Prizes and Scholarships, and all appointments are 
open to Students, without extra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. ili 





A register of approved lodgings and of private families 
receiving Students to reside, 1s kept in the Secretary's Office. 

Prospectus and all particulars may be obtained from the Medical Secretary, 
Mr. G. RENDLE. 


W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 


LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E 


The SUMMER SESSION will commence on TUESDAY, May r. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Students now entering are eligible for the Entrance Scholarships in 


tember. 
Sepier Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain. 

General Feo for Lectures and Hospital Practice, 90 guineas in one sum, or 
roo guineas in three instalments. e Resident and other Hospital Appoint« 
ments are free to fall Students, 

Special entries may be made for Medical and Surgical Practice, also for the 


course of Practical Surgery. 

The London Hospital is now in direct communication by rail and tram with 
all parts of the Metropol, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London Railways have stations within a minute's 
walk of the Hospital and College. 


For Prospectus and particulars apply to 





MUNRO SCOTT, Warden, 


LONDON GEOLOGICAL FIELD CLASS 
REPORTS, 1887, Price xs. 


G PHILIP & SON, Fleet Street; W. F. COLLINS, 157 Great 
Portland Street; W. LEY & SON, #8 Essex Streot, Strand; 
DOLLOND & CO., x Ludgate Hill, and 62 Old Broad Street 

A Class for the Summer of 1888 is being formed. which will Study 
the Chalk Formations near London, under iA direction of Prof. H. G. 
SERLEY, F.R.S.—Particulars may be had from any of the 
irms. “ 
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LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FIMIERIESEXHIBITION to 


THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Lophopus crystallinus, with sketch and 
description, He also sent out Desmids, licerta nngens, Stephanoceros, 
Argulus folaceus, Cordylophora lacustris, Trout Ova, Volvox globator; 
also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work, : . 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free, 


Twenty-six Tubes in Course of Six Months for Subscription of £1 12, 
or Twelve Tubes for 104. 6d. 


Portfolio of Drawings, Eleven Parts, 1# each. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on apphcation to the Manufacturers, 


F. E- BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. ` 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, ts. Ôd. 











GENTLEMAN (28)—well educated, Science, 
especially Electrical, Literature and Art, Knowledge of Drawing, 
some French and German, Music, Proof-readmg, trained in Business 
Accounts, good Writer—requires positon leading to intellectual, scientific, 
or educational work.—Ruskinite, Office of NATURE, a9 Bedford 
Street, Strand. 





MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 

MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contajned in Two 
extremely well-made Cabinets, each Cabinet consisti&g of 27 
drawers (19 x 174 x 34). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 


On View, 


SAMUEL EENSON, 
277 STRAND, LONDON, 
Established 1840.) Opposite Norfolk Street, 


SECOND EDITION. 
GRIFFINS’ . 


CHEMICAL HANDICRAFT. 


PRICE 4s, 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


DESCRIPTIVE, 


{Established 1840. 





ILLUSTRATED, CLASSIFIED, 
Demy 8yvo, 480 pp., Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN AnD SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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JOURNAL OF THE ROYAL MICRO- | = Sale “bp Auction. 
; SCOPICAL SOCIETY. 
(Published in February, April, June, August, October, and December), MONDAY NEXT, SALE No. 7663. 
è To NON-FELLOWS 53, per Number. NATURAL HISTORY SPECIMENS. 


Edited by FRANK CRISP, LL.B, BA, one of the Secretaries of the x I 
Society, with the assistange of A W. BENNETT, M Ay 8 Sc, F.L.S.; | Mr. J. C. STEVENS will Sell by Auction, 
















F Jsrrasy Berr, M.A, F.ZS,; Joun Mayary, Jun, FZS; R. at his Great Roo 38 King Street, Covent Garden, on MONDAY, 
Sis Gener M.A., MLD.; and J. Axruur THonson, M.A., Fellows of APRIL 16, at baleneer 1a precisely, the Collection of Eggs formed by 
oaety F. W. Backuousz, Esq, together with the Cases of Stuffed Birds, 
In addition to the TRANSACTIONS and PROCEEDINGS of the H Insect Cabinet, &c. so, the Collectioncf Eggs formed by tho! 
Society, muis fournal contains as a s l feature a CLASSIFIED SUM- late W. F Rooke, Es1, M.D., of Scarborough. British and Exotic 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany Lepidoptera and Colceoptera, Shells, Minerals, and ‘other Natural 
(more especially Invertebrata and Cryptogamia), and Microscopy, consisting History Specimens, 
of Abstracts of the principal Papers published in the leading Journals, 7 5 
Transactions, &c , of all countries On View the Saturday prior, from 10 al g and Morning of Sale, and 
No such a summary of the scattered penodical literature of British and Catalogues 
Foreign Biological and Mios > peal york Buenas to er ure 
obviating as ıt does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping an courant with what MO ORE BROTHERS, 
1s being done by ther fellow-workers of this and other countries. í 
WILLIAMS & NORGATE, 14 Hennetta Street, Covent Garden, Osteologists, &c., &c., 
Tondon i ee ec 1g KREMLIN DRIVE, TUE BROOK, LIVERPOOI,. 
Now Ready, Price 4s. Agents to the Science and Art Department. 
A BIBLIOGRAPHY OF ALGE RIA. Skeletons, Dusarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and other Dissections, & , &c. 
By Lieut.-Colonel Sh R. LAMBERT PLAYFAIR, K.C.S.1L, ces quoted for any Series of Preparations illustrating any of the well- 
< known text-books, 
H.B AL’s Consul-General, Algiers. d . P 
(Pablished under the Authority orile ae of the Royal Geographical Awarded Seven Medals and Five Diplomas. 
ciety. 
London, 1888: JOHN MURRAY, Albemarle Street GEOLOGICAL COLLECTIONS 





M Comprising Fosails, Minerals, and Rocks, labelled with Nar” 
“FAUSTESTRA.”—A Scientific Drama, by | 284 Geological Postion, in Mahogany Cabinets. roo S 
VERESTRA, B.Sc London. Price rs post free. Large Reductions | ° Mficro Sections of Rocksin great variety. Cabinets, Glass-topped Be 
Bee APRN T F.,” gr Marlee Terrace, dor Road, | and other Geological Requisites. 
1 


EA N ' THOMAS D. RUSSELL, 
|. PRIZE MEDALLIST, HEALTH EXHIBITION, 


THE INCREASE OF GANCER IN ENGLAND, 78 NEWGATE STREET, LONDON, E.C. 
AND ITS CAUSE. SELECT ZOOLOGICAL MICRO- 














A LETTER TO THE REGISTRAR-GENERAL. MOUNTS. 
> s d 
By JOHN’ FRANCIS CHURCHILL, M.D. Section or a ea! Collar and Flagellum of the Protorodns, i 
or ower Hb EI aa Las A een 
DAVID STOTT, 370 Oxford Street, W. Baus long ection iy Sycon ciliatum (same detail) se se m 2 0 
Sectidn of Geodia, sp. Ya a an U ae) e O , 
Just Published e Tathys pacer a see ae te ao oe ws EO 
Cam ie chek PR oy be SR ae BY 28 
NATURAL LAWS and GOSPEL TEACH- ». -Compound Asadan Leptochnom durum (Giani). Siuec - 
INGS, W HERBERT MORRIS, D.D. Crown 8vo, rs, Cloth ture of many individual Spiculæ, &e tee eee S 
Boar Larval Ascidians, Fraganum, showing the Urochord, ke w. “rő 
A clear and convincing sketch of the correspondence between Scienco J. SINEL, Cleveland Road, Jersey, 


and the Word of God on such great questions, Natural Laws and Miracles, 


Natural Laws and Answers to Prayer, the Resurrection of the Dead, &c 
An immense amount of information ts conveyed ing compact and interesting F. H. BUTLE R, M.A, Oxon., ALR, §.Mines, &e., 
orm - 


THE RELIGIOUS TRACT SOCIETY, 56 Paternoster Row, London, NATURAL HISTORY AGENCY, 








LANTERN SLIDES 148 BROMPTON ROAD, LONDON, 8.W., 

FOR SCIENTIFIC AND OTHER LECTURES NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
PREPARED BY Blowpipe apparatus and reagents; sets of chips for blowpipe analysis; 
te .E. WARD, 249 Oxford Street, Manchester, round and rectangular glass-topped boxes of new design and extra strength ; 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink roel ay fi i tai ‘erosopieal E cal ane specal make, 
d ra: 


Sketches, &c., &c. various qualities, also micro. post an boxes in plain and polished pine 
The List, which lacludes some choice productions from the Owens College | cabinets in stained deal from tas , and in mahogany from 174. 6d. 
y permission), post free for One Stamp, A fresh series of the porcellanous Foraminifera now on view 


JAMES R. GREGORY, MADE WITH BOILING WATER. 


Mineralogist and Geologist 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS J 
LECTURERS, MUSEUM & EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AN ROCE SEG 


TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 


NOW READY. GRATEFUL—COMFORTING. 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices, Also 
New Lists of Rare Minerals, Rock Specamens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. é 
And may be had post free on application at the Repository and Museum, i 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, MADE WITH BOILING MILK, 








clxxxviili 


With 71 Woodcuts and Numerous Exercises and Answers. 
Crown 8vo, Prien 6r. 6. 


THE FUNDAMENTAL PRINCIPLES 
OF CHEMISTRY PRACTICALLY TAUGHT, 


BY A NEW METHOD. 


By ROBERT GALLOWAY, M.R.LA.,, F.C.S., 
Honorary Member of the Chemical Society of the Lehigh University, U.S ; 
Author of ‘A Treatise on Fuel, Setentific and Practical,” &c. 


*,* The Principles are taught by experimental and arithmetical exercises. 
and examination questions; and the language of the science by a series of 
progressive exercises. 

London: LONGMANS, GREEN, & Co. 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogue is 


No. 87. ICHTHYOLOGY: Natural History and Culture of Fishes ; Fisheries, 

Angling, Aquaria. REPTILIA and AMPHIBIA. GENERAL ZOO- 

LOGY: Ancient Works, Piogtaphies, Classification, Darwinism, Manuals, 

Penodicals, Transactions. [ATOMY : Physiology, and Embryology. 

SUPPLEMENT of Works in Conchology, Entomology, Astronomy, 
Botany. Price 6d., Postrace FREE 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


eee 


a) STANLEY 


Mathematical Instrament Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
7 of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
IVustrated Price List Post Free, 


W F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, x886. 


Address :-—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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CHARLES GRIFFIN & COS. 
PUBLICATIONS. ’ 


Firth Annxuar Issus. Hands@me Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1888). Compiled from Official Sources, and comprising, 
bemdes other Offical Information, Lists of the Parurs read durin 
1887 before every S ciety of importance in the United Kingdom. Wi 
Appendix, comprising a List of the Leading Scien’ 
throughout the World. 


‘The YEAR-BOOK of SOCIETTES is a record which ‘ht to be or THE 
GREATEST USE for the progress of Science.” —Sir Lyon Puayratr, KC B.o, 
DLP., F R.S., Past-President of the British Association, 


Tt goes almost without saying that a Hand-book of this subject will be 


c Societies 


in time one of THE MOST GENERALLY USEFUL WORKS for the ‘ary or the 
desk.” — Times 

This Day. Large Crown 8vo, Cloth, 7s. 6a. 
BIOLOGY (A TEXT-BOOK OF). Com- 


By J. R. 


«ing Vegetable and Animal Morphology and Physiology, y J 
e University 


pri 
AINSWORTH DAVIS, B.A., Lecturer on Biology in 
College of Wales, Aberystwith. 


*,* This Work contains 758 Illustrations (many full-page), and is suitable 
both for Class-Teaching and for Self-Instruction. 


Recently Published. Royal 8vo, with rgo Illustrations, 18s, 


EMBRYOLOGY (AN INTRODUCTION 
TO) For the Use of Student. By A C. HADDON, M.A., 
Professor of Zoology in the Royal College of Science, Dublin 


‘The publication of this volume supplies a long-felt want. A course of 
Embryological teaching $O COMPLETE as this, of so WELL SUITED TO THE 
NEEDS OF THE STUDENT, does not exist in any other language. "Nature. 


Now Ready. Crown 8yo, Cloth, 8s 6g. 


OUTLINES OF PRACTICAL PHY- 
SIOLOGY Toelidiig Experimental and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the use 
of Students. By Frof. STIRLING, Owens College, Manchester. 
With 142 Illustrations 


London: CHARLES GRIFFIN & CO., Exeter Street, 





PERKEN, SON, & RAYMENT 


CAMERAS, LENSES, 


s Magic Lanterns, 
> Slides, and Accessories. 





99 HATTON GARDEN, LONDON, E.C. 


= Apparatus for Enlarging, 








Strand. 
“ OPTIMUS” 
Manufacture for the Trade ONLY CataLocus FREE. 
a | hermometers, 
i Barometers, 


Microscopes, & $ 
7 Scientific Appapatus. ~ 








WATKIN 
ANEROID BAROMETER. 


All kinds of Meteorological Instruments, e., 
8.9, & 10 Hatton Garden, London, B.C. 


SOLE MAKER: 


THE NEW PATENT! 
JAMES J. HICKS, 
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Hiary of Societies. 


“LONDON, 


e THURSDAY, APRIL ra. 


Rovat Soctery, at joes Bakerlan Lecture Suggestions on the Classifica- 
tion f the various pecies gf Heavenly Bodies : J. Norman Lockyer, 


MATHEMATICAL Socrery, at 8.—On Symmetric Functions: R. Lachlan — 
Second Paper on Simplicissima: W. J. C. Sharp.—On a Law of Attrac- 
tion which might include both Gravitation and Cohesion: G. S. Carr.— 
Synthetical Solutions in the Conduction of eae? E. W. Hobson. 

SOCIETY OF TELEGRAPH-ÈENGINEERS AND ELECTRICIANS, at 8.—Central 
Station Lighting (Transformers v. Accumulators): R. E. Cro 

Roya INSTITUTION, at 3-—~The Chemical Arts: Prof. Dewar, F R.S 


FRIDAY, APRIL 13. 


ROYAL ASTRONOMICAL SOCIETY, at 8, 
OF ARTS, at 8.—The Experiences of Twenty Yeara in conducting 

Agricultural Inquiries in Southern. India : W. R. Robinson. 

INSTITUTION OF Crvit ENGINEBRS, at 7.30.—Joy’s Valve-Gear applied to 
Locomotives: H H. Carrick 

Ree Teer orion, at g--The Pygmy Races of Men: Prof. Flower, 

PARKES Museus, at 8 Coe Measurement of Cubic Space, &e. : 
Sir Douglas Galton, K C B., F.R S, 


SATURDAY, APRIL 14. 

Pursicat Soctery, at On the Measurement of the E.M.F. of 
Dynamos: Prof. W. E. eH PRS and Prof. J. Perry, F.R.S.—On 
the Variation of the Coeficients of Induction: W. E. Sumpner.—Some 
Experiments on Soap-Bubbles : C. V. Boys.—On Electromotive Forces 
by Contact: ©. V. Burton. 

Rovar etn a sete Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 


MONDAY, APRIL 16. 


SOCIETY or Armm at 8—BMilk Supply, and Butter and Cheese-making : 
Richard Bannist 


VICTORIA Inori TOTE: at B.—Mystical Baddhism in Connection with the 
Yoga System of Philosophy Prof Sir Monier Monier Williams. 


TUESDAY, APRIL 17. 
Description of some New Species of Hete- 
a Woodford in the Fij ds : Herbert 
A. Cockerell —Notes on the Vocal Pouches 
of Rhinoderma darwini: Prof. G. B Howes—On a New Genus and 
Species of Rat from Now Guinea : Oldfield ‘lbomas. 
Society or ARTS, at 8,—A. Handred Years’ Progress in New South Wales: 


W, F. Buchanan, J. P. 
erele. Tarakion: 
H. T ‘Sulgrave, ER. E.R 


rae (Discussion. )}~—The ibution of Hota 
tine 


Roya. nOn at 3.~—John Ruskin: Dr. Charles Waldstein 
Parxzs MustUM, at 8 ater-Supply, Drinking-Water, Pollution of 
Water: Dr Louis Parkes 


cf WEDNESDAY, APRIL 18 
ROYAL MereoroLocIcaL Socimry, at 7 Jordans New Pattem Photo 
graphic, Sun Sunsbine Recorder James B. Jordan —On the Meteorology of 
in 1886: Dr Willam Doberck.—Lightning in 
Snowstorma i A. S. Herschel, F.R §$.—Ingolation: Rupert T. 
mt 


Socusry OF oe at 8. Telescopes for Stellar Photography: Sir Howard 


Grabb, F.R 
THURSDAY, APRIL 19. 


Rotar Soctmry, at £ ee om Papers will 
The Radio-micrometer: C V., Hamilton’s 
Prof, Sylvester, F.R S., iat Hammond.—H 
the Cross-Sections of Pipes and Channels: Prof. H. Hennessy. 
Cummicat Socrgty, at 8.—BalfBt for the Election of Fellows.—Influence of 
Sulphate ana on ‘the Stalulty and -Composition of Hydrated Calcium 
our and of Calcium Hydroxide: W. A. Shenstone and G Tudor 


Peres PETITU, at 3 The Chemical Arts: Prof. Dewar, F R.S. 


FRIDAY, APRIL 20. 


INSTITUTION oF Cir. ENGINEERS at 7 30.—The Speed-trials of the Latest 
eè Addition to “The a" Clase of British War-Vessels: David S 


Capper 

Rovat I Instrroriom, at g~~Antagonism: Right Hon. Sir Wiliam R. 
Grove, F.R.S. 

Parxes Museum, at 8,-~Drainage and Construction: E C. Robins. 


SATURDAY, APRIL ax. 


RovaL Insrrroriox, at 3.~The Later Works of Richard Wagner (with 
Vocal and Instrumental Tllustrations). Carl Armbruster. 


THE NERVOUS SYSTEM AND THE MIND: 


A Treatise on the Dynamics of the Human Organism. 
By CHARLES MERCIER, M.B. 
Demy 8yo. 125. 6r. 
MACMILLAN & CO., LONDON. 


° 


some 


badly be read :— 
umbers, Part II. 
pantie Problems on 





“NATURE.” 


Se 

Yearly sse rssosesece.s..28 0 

Half-yearly 2... 1 ee ee ee ee 1G 6 

Quarterly.. z.. 6 
Tothe United States, the Continent, &c. :— 


SUBSCRIPTIONS TO 


t d. 

Yearly sceo oa a a ew ew w0 FG 
Half-yearly s.. 6 1 ee ee ee ew oe TS OG 
Quarterly 6... ww ee ee ee ee BOO 
To India, China, and Japan :— j 
J. . 

Yearly voi ea we oa we we a a BF G 
Half-yearly . 6. 1 1 ee ee ew ew 1K 6 
Quarterly 2. ee ee ee ee ee 36 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d, ` 9d. per Line after. 


a. 

One-Eighth Page, or Quarter Column. . . .0 18 6 
Hi orat a Colwnnis eee eo oT 15 O0 
a Page, ora Column. ....+..+.3 50 
Whole Page... a re: O0 


Money Orders payable to MACMILLAN & CO. 
OFFICE : a9 BEDFORD STREET, STRAND, W.C. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


Hosters 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Htc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence,’ R. I., U.S.A, 





MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Aleoholc Wine, 
MORELLA, still and sparkhng, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, een, and 46 Gresham Street, 
ondon. 
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STANDARD 


Pays HALF A MILLION ANNUALLY 
in Death Clams, 

LI FE Its INVESTED FUNDS exceed 64 MIL- 

LIONS, increasing yearly, and the New 
O IC E Business for the ieee Bonus period exceeded 

F F Life Offices, 
83 KING WILLIAM STREET, EC. 
RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO. (Established 1842), 

Patrontued by H M the QUEEN. Contractors to H.M. Government. 


the amount transacted byany of the Scottish 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, dc, do, 
CHURCH-SPIRES AND CHYTMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


az Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, £.6. 


Telegrams—" TONNERRE LONDON.” 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J. E Hartina, F.L S., F.Z.S., member of the 
hae British-Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists In every branch of zoology ; 
habits of animals, arrival and departure of migratory birds; occurrence o 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fiesh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural hustory, 
Reports of the Linnean, Zoological, and Entomological Societies Reviews 
of natural history books Occasional translations from foreign zoological 
ournals of important and interesting articles in various branches of zoology. 

ere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 





NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates eatensively among 
Landowners, Farmers, Resident ents, and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Insh Markets of the week. 


Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papersfor Advertising Farms tobe Letand Estates 
for Sale, 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for creat that Class, 

Price 3d. By post 34a. Annual Subscription, payable in advance, xas. 


Offices—377 High Street, Edinburgh, and r45 Queen Victorla Street 
London, E.C. Money Orders payable to C. and R ANDERSON. 





R. RIPPON Paints, Draws, and Lithographs 


Exquisite Characteristic Fry of Insects, Shells, Fishes, $ 
Fossils, or other Natural History Obgects. Also Prehistong Imple- 
ments and exact Copies from Illuminated MSS. Specimens of work, 
i many from High-Class Scentific Publications, can be sapmiried— 
Address—Sıdney Terrace, Jasper Road, Upper Norwood, S.B. 


‘MOLLOWAYS PILES Raa 
SULLY eE) MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMAGE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in casos of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


On the rstof every Month, 


JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Jauns Buitran, ¥.L,S , British Museum. 
Conranta :~Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
! Proceedings of Societies. 
Price rs 3d. Subscription for One Year, payable in advance, ras. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, a4 pages 8vo, with occasional Illustrations 


Conducted by C G Barrett, J W. Doveras, W. W. Fow.er, M.A 
FELS., R. McLacnian, FL. RS, E, Saunpers, F.L.S., and 
H.T. SramtTon, F.R §. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all eves connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscnption—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX, ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
x Paternoster Row 


N.B.—Communications, &c , should be sent to the Editors at the above 
a ldress, 














On the rst of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T, CARRINGTON, 


With the Assistance of 

Freuperick Bonn, F ZS, RICHARD SOUTH, 

Epwarn A. Firca, F.L. S. J. Jenser Wun, F.L.S. 
F. Becuanan Wurts, M.D 


Contains Articles by well-known Entomologists on all branches of the 
Science: on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life Histories; occurrence of Ranties, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Wooncut ILLUSTRATIONS and occasional LITHOGRAPHED and CHROMO- 
LITHOGRAPHED PLATES 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court, 


THE “HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
tn Germany dedicated exclusively to Maritime Objects. ys, Critiques, 
Raviews, Reports, Advertisements. Strict eye kept upon the development 
of Maritime Kaans ine respect, Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbera of the year furnished subsequently. Brice ras. for twelve 
months, Advertisements 42. a linewidaly spread by this paper; considerab 

abatement for 3, 6,12 months’ insertion, Business Office: Aug. Meyer an 

Dieckmann, Hami urg, Alterwall, 28, Edited by W. von FREEDEN. M.R. 
Hamburg, Alexander treet, 8 
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* Bottles charged a,- 
must be pard for with the 


Hops, it is, too, more hopped than Stont 
anyone requiring a good 





SS. IV. S'E CODETIC. 
In Oaska, 12/6 per 9 gals. In Bottle, 3/8 por doz. Impl. Pts.* 
per doz, and allowed at the same rate if returned; but they > 
er, 


==} te Neither sugar, saccharum, nor any of the many new Diewing Materials are used In 
d the manufacture of the “S, N.” Stout; it is Brewed entirely from the finest Malt and 


nutritious, it is an excelent Tonic and particularly 
ening beverage. It is a “Sound 
and very much recommended by Medical men, 


WALTHAM 
THE “ALF-GUINHA” ALE BREWERY, LONDON, 8.W. 
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is g ly; therefore, besides being very § 
suited for invalids, es nursing, or M 


“ytrinous " c, § 
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MESSRS, MACMILLAN & CO.’S PUBLICATIONS, 





e NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, M.A, LLD., FRS., and W. W. 
HALDANE GER, B.Sc. Crown 8vo. 

Vol IL—GENERAL PHYSICAL PROCESSES 6s. 

Vol. I.—ELECTRICITY AND MAGNETISM. 7s 6d. 

Vol. III —OPTICS, HEAT, AND SOUND. [In the press. 

Practical Physics for Schools and the Junior 
Students of Colleges By the same Authors, 

Vol. I -—ELECTRICITY AND MAGNETISM gt 6d. 

On Light. Being the Burnett Lectures, de 
livered in Aberdeen in 1883, 1884, 1885, By GEORGE GABRIEL 
STOKES, M A, P.R.S., ke, ellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge. 
First Course. ON THe NATURE or Licut.—Second Course. On 
LIGHT as A MEANS or INVESTIGATION —Third Course. On THE 
BuawerictaL Ervecrs or Light. Crown 8yo as. 6d each, Also 
a in x Volume, 7s. 62, . 

An Elementary Treatise on Sound. By 
W. HL STONE, ALD. Wath Illustrations, 18mo 3s. 

Heat. By P.G. Tait, M.A., 
merly Fellow of St. Potor’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh Crown 8vo , 

Elementary Lessons in Electricity and 
MAGNETISM. By SILVANUS P. THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury With Ilus- 
fatlons oT Edition, Revised. Twenty-Eaghth Thousand. Fcap. 

YO, 4S . ; n 

Electrostatics and Magnetism, Reprints of 
Papers on By Si WILLIAM THOMSON, D C.L., LLD., F RS., 
E.R.S.E , Fellow of St Peters College, Cambridge, and Professor of 
Natural Philosophy in the University of Glasgow. Second Edition. 
Medium 8vo. 18s, 2 : 

The Motion of Vortex Rings, a Treatise on. 
An Essay to which the Adams Prize was adjudged in? 2882 in the Uni- 
versity of Cambndge By J. J. THOMSON, Fellow of ‘Trinity 
College, Cambrid and fessor of Experimental Physics in the 
University, With Diagrams 8yo, 6r . 

Applications of Dynamics to Physics and 
CHEMISTRY. By the sama Author. Crown 8vo, [I= the press, 

Natural Philosophy for Beginners. yl. 
TODHUNTER, M.A, F.R.S, DSc Part I. The Properties of 


Solid and Fluid Bodies. 18mo 


and Heat. i8mo. 3s. 6d. 


AMPLES ON. By H. H. TURNER, B.A, Fellow of Trinity Col- 
lege, Cambridge. Crown 8vo. as 6d. ‘ ` 
Light: 4 Course of Experimental Optics, 
CHIBFLY WITH THE LANTERN. By LEWIS WRIGHT. 
Witt nearly 200 Engravings and Coloured Plates. Crown 8yo. 7s. 6d. 


ASTRONOMY. 


Popular Astronomy, With Illustrations by 
Sur G. B. AIRY, K.C.B., formerly Astronomer-Royal New Edition 


x8mo. 4s Gd. 
Transit of Venus. By G. Forbes, M.A., Pro- 


fessor of Natural Philosophy,in the Andersonian University, G i 
Tilustrated, Crown 8vo ` 376 (nate Sm 
A Treatise on Astronomy, for the Use of 


Colleges and Schools. By HUGH GODFRAY, M.A., Mathematical 
aaa at Pembroke College, Cambridge, ourth Edition. 8vo, 


ras, 
An Elementary Treatise on the Lunar 


THEORY, with a Brief Sketch of the Problem up to the Time of 
® Newton, ‘By the same Author, Second Edition, Revised. Crown 8yo, 


gr 6d. 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 
18mo. Is, 7 [Science Primers. 

Elementary Lessons in Astronomy. By 


the same Author, With Coloured Diagram of the Spectra of the S 
Stars, and Nebulw, and Numerous Illustrations. New Edition, Feap. 
Yo. 


ód 

The Chemistry of the Sun. By the same 
Author With Illustrations. 8vo. r4s. 

Questions on Lockyer’s Elementary Les- 
SONS IN ASTRONOMY. “For the Use of Schools, “By JOHN 
FORBES-ROBERTSON. x8mo, Cloth Limp. xs. 6d. 

Popular Astronomy. By S. Newcomb, LL.D.,. 


Professor U.S. Naval Observatory. With 122 Illustrations and 5 Maps: 
ofthe Stars. Second Edition, Revised. 8yo, 28¢. om ae 


38. 6d. Part II. Sound, Light, | 
Heat and Electricity, A Collection of Ex- | 


| 
| 
| 
| 
| 
| 


6a. . 
Sec. R.S.E., for- 





CHEMISTRY, 


A Manual of Inorganic Chemistry. By 
HENRY ARMSTRONG, Ph D., F.R S, Professor of Chemistry ‘in 


the City and Guilds of London Technical Institute Crown 8vo 
ie eon 
The Owens College Course of Practical 


ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph D., F.CS 


Assistant Lecturer on Chemistry in the Owens pallens. Manchester, 
With a Preface by Sir HENRY ROSCOE, F.RS, and GC 
SCHORLEMMER, F.R.S. Fcap vo ar 


6d, 

Elements of Chemical Physics. By Josiah 

P COOKE, Junr , Erving Professor of Chemistry and Mineralogy in 

Harvard University. Fourth Edition, Royal 8vo, ars. 

System of Volumetric Analysis. By Dr. 

EMIL FLEISCHER. ‘Translated, with Notesand Additions, from the 

Second German Edition, by M. PATTISON MUIR, F R S.E. 

Illustrated. Crown 8yo. 75. 6d. . 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, PhD, 
B.Sc, F.C, S. Founded upon Lattfaden fiirdu Agriculture Chemische 
Analyse, von Dr, F. Krocker, Crown 8vo, 7s. 7 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOELHARTLEY, FR.S Globe 8vo ss. 

The Owens College Junior Course of Practical 
CHEMISTRY. By FRANCIS JONES, F.R S.E., F C S., Chemica? 
Master in the Grgmma: School, Manchester. With Preface by Sir 
Henry ROSCOE, R-S. and Illustrations New Edit 18Bmo as 6d. 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Fcap. 8yo. 3s. kaez] 

Blowpipe Analysis. By J. Landauer... 
Authored English Edition. By J. TAYLOR and W. E KAY, of 
Owens Co Manchester Extra Fcap 8vo 4s. 6d 


Leg: 
Chemical ‘Arithmetic. With 1200 Problems. 


By SYDNEY LUPTON, MA, ECS. F.1C., formerly Assistant 
aster at Harrow. Second Edition, Revised and Abndged. Fcap. 8vo. 


éd 
Practical Chemistry for Medical Students. 


Specially arranged for the first M.B Course, By M. M. PATTISON 
MUIR, ERSE Fcap. 8vo, 1s. 6d. 


The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M A , E.R.S.E., Fellow and Prælector of 
Chemistry in Gonville and Cains College, Cambridge; assisted by 
DAVID MUIR WILSON. @vo ras. 6d. , 

Compounds of Carbon; or, Organic Che- 


mistry, an Introduction to the Study of By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University, Crown 8vo. 65. 6d. 


An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY} By the same Author. Crown 8vo. 


ês. 6d. 

The Elements of Chemistry. A Text-book 
for Beginners By the Same. Fcap. 8yo. as, 6g, 

Primer of Chemistry. By Sir Henry E. 


A 


ROSCOE, F RS, formerly Professor of Chemisty in the Victoria 
University, the Owens College, Manchester With Numerous Ilustra- 
tions, New Edition. With Questions. x18mo. 14. 


K S [Science Primers, 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC, By tho same Author With Numerous Illustrations. 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkaline 
Earths New Edition. Fcap. 8yo. 4s. 6d. | 

Inorganic and Organic Chemistry. A Com- 
lete Treatise on Inorganic and Organic Chemis He By Sr HENRY 

. ROSCOE, F.R.S , and Prof. C. SCHORLEMMER, F.R.S, With 
Tilustrations. Medinm 8vo 
Vols. 1. and II -INORGANIC CHEMISTRY 
Vol. In—Ihe Non-Metallic Elements. ars. Vol. II. Part I.—Metals, 
18: Vol. Il. Parti L--Metals. x8¢ 
Vol TII, —ORGANIC CHEMISTRY. ine 
The Cheminry of the Hydrocarbons and their Derivatives, or Organice 
Chemistry. ith Numerous Illustrations. Four Parts Parts I., 11, 
and 1V., 2r% each. Part III., 18s. 

A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E Roscoe's Lessons in Elementary 
Chemistry By Professor T. E. THORPE, F.R S. Adapted for tho 
Preparation of Students for the Government, Science, and Society of 
Arts Kxaminations, With a Preface by Sir Henry E. Roscog, F.R.S. 
New Edition, with Key. Rmo, as. . 

A ‘lreatise on Chemical Physics. By T. E. 
THORPE, PhD., F.R.S., Professor of Chemistry in the Normal 
School of Science, and Prof. A. W. RUCKER. Ilustrated. 8vo. 


. . - „Un preparation. 
Metals and their Chief Industrial Applica- 
TIONS. By C, ALDER WRIGHT, D.Sc, &c., Lecturer on Chemistry 
in St. Mary’s Hospital Medical School Extra Fcap. 8vo. 34. 6d. 
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LADIES, SHOP BY POST I 


By making your Purchases Dire from the DARLINGTON MILLS, are Mure of getting" 
Goons at first hand, fresh from the Looms, and at a clear Saving of T the intermediate Profi 
- Draper and Wholesale Merchant. 


LARGE BOX OF SPRING PATTERNS SENT FREE BY PO 


ON- APPROVAL, TO ANY ADDRESS IN TOWN OR COUNTRY. 


Darlington 


NOTED DARLINGTON NOTED DARLINGTO 
ZEPHYR CLOTHS. TWEED COSTUME CLO 


“The DOROTHY.” “The GRAMPIAN,” 

‘The IRENE,” ape vite 

“ e VIRGINIAN.” 

Percy QUEEN MAB.” t EMPRESS COATI OLO 
The SAN REMO.” “SILVER WED. 

“The MADGE.” 


“NEW SETTINGS.” ” 


f | b j 
The NEW SPRING WEAVINGS comprise upwards of 1000 VARIET: 
Allin the LATEST FASHION, giving an unlimited Choice, together with the Celebrated 


DARLINGTON CROSS-WARP SERGI 


AND GOLD MEDAL MERINOES AND CASHMERES,* . 


All Renowned for their Beautiful Appearance, Thorough Money Value, and Hard-wearing Qualities. ° 








zi OPTA on mae i ean —9— 
SSe H piendi 7 EP Nera ANY LENGTH € 
are si PA ree NO MATTER HOW $ 
SOLD DIRECT TO THE x i ER 
PUBLIC Any Articlı 
Without the inter- not approved w 
vention of Wholesale changed within 
Merchants, Drapers, Days. 
Agents, or Middlemen, 
all Intermediate 
Profits being given to — ALL PARGELS DEL 
the Purchaser. CARRIAGE PA 
eean, To any 
ALL GOODS ARE RAILWAY STATI 
WARRANTED GREAT BRIT 
TO BE EQUAL TO SAMPLE. Or ETA 


mmen (G) ae 


— ð — 

“Tha 

Messrs. HENRY PEASE & CO.’S SUCCESSORS buy their Wools direct from the English Farmer. After careful sortin 

cleansing, the Wool is spun into Yarn, and the Yarn woven into the various charming Fabrics for which the firm have 

renowned since their establishment in 1752—the entire process of Manufacture being carmed on im their own Mills at Darlu 
employing more than 1000 hands, 


HENRY PEASE & CO.’S SUCCESSORS, waNdracronees, THE MILLS, DARLINGT 


ILLUSTRATED CATALOGUES OF 60 PAGES, POST FREE. ESTABLISHED 1762. 


Printed by a pee Cray AND Sons, at 7 and 8 Bread Street Hil, Queeg Victoria Street, in the City of London, and Published by 
ACMILLAN AND Co., at the Office, a9 and 30 Bodford Street, Covent Gardon, —TRURSDAY, April ra, 1888. 
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“To the solid ground 
Of Nature trusis the mind which builds for aye.” — WORDSWORTH. 
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R. & J. BECKS 
NEW MICROSCOPE, 


“THE STAR” 


PRICES. Led. 


Stand, with I-in. Ouject- 
glass and r Eye-prece .. 2 2 0 


Stand, with r-in. and j-in 
Object-glasses .. .. .. 9 3 0 


Stand, with 1 Eye-piece, j-in. 
and §-in Object-glasses, 
Fine Adjustment, Ins Dia- 
phragm, Double Mirror, in 
CaSO oie, weet hoa ahs oai 
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Pull Descriptive Pamphlet sent on 
Application to 


i K, 68 Cornhill London, E.C. 





GOLD MED 
International Inventions Exhibition, r885. 


THE NEW LANTERN MICROSCOPE 
OXYEYDROGEN on BLrecreic Lieur., 
(Wright and Newton's Patent ) 
e SILVER MEDAL, 
(INVENTIONS EXHIBITION, 1885 





NEWTON & CO., 
OPTICIANS TO THE QUEEN AND THE GOVERNMENT, 

M AKERS OF EVERY DESCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 
ror COLLEGES, INSTITUTIONS, '&c SPECIAL OPTICAL APPARATUS FOR 
POLARISCOPY, SPECTROSCOPY, &C , FoR SCREEN PROJECTION. 

Pull (ilustrated Catalogues 6 Stamps, 

8 FLEET STREET, LONDON, 





BROWNING'S SPECTROSCOPES. 








The Student’s Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
mugle minutes; the slit is furnished with a pefecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D Jinein the Solar Spectrum. ur the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis 


PRICE, COMPLETE IN CABINET, £6 10s, Od. 
Uilustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C, 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 





TRADE MARK. REGISTERED. 





DAILY PRODUOTION, 3500 DOZENS. 





SOLE AGENTS— 


NEGRETT! & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMEN1 MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LONDON, E.c, 
Telegraphic Address—“ Necrett: Lonpon.” 
VBA Sampie of these Plates for trial may be had on application. 

t 


TELIINONE No. 6583. 


ee 
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GUY’S HOSPITAL MEDICAL SCHOOL. 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION. | 

Instruction is given in all the subjects of the above Examination at 

GUY’S HOSPITAL during the Winter and Summer Sessions The Fee 

for the whole Course is ro Guineas The Classis not confined to Students 
of the Hospital. l 

For further particulars, apply to the Dean, Guy's Hospital, Southwark, 
. E i 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on TUESDAY, May 1 ; 

The Hospital contains, besides the beds for Medical and Surgical Cases, 
wards for Obstetric, Ophtha'mic, and other special departments. 

Special. Clarses-are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examining Boards. 

ArForntuxnts —The Houré Surgeons and House Physicians, the Obste- 
tric Residents, Cimical Assistants, and Dressers, are selected from the 
Students, according to ment and without payment. There are also a largo 
number of Junior Appointments, every part of the Hospital Pracnce being 
systematically employed for instruction. 7 

ENTRANCE SCHOLARSHIPS —Open Scholarship of 125 guineas, in Classics, 
Mathematics, and Modern Languages. Open Scholarsifip of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology 7 

Students entering in May are eligible for the Open Scholarships competed 
for in September. Seventeen Scholarships, Prizes, and Medals, varying 
from £50 to £10 each, are open for competition to all the Students 

The Hospital ts in close proximity to Metropolitan, District, South: 
Eevee Brighton, Chatham, North London, and Great Eastern Railway 

ystems . 





For e and further information apply to the Dean, Dr. F. TAYLOR, 
Guy’s Hospital, London, S.E. We 


March 1888 . : 


‘ 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE, 


A COURSE of LECTURES will be given on WEDNESDAYS, at 
5 p.m, during the Summer Term, at the CENNTRAL INSTITUTION, Exut- 
JION Roap, on “Thermochemical Methods and Principles,” by S U 
PICKERING, Esq., M.A. 

Fee for the Course, £1. 


‘THE WILLIAMSON PORTRAIT FUND. 


A MEETING of the SUBSCRIBERS will be held at the ROOMS of 
the CHEMICAL SOCIETY, BurLiNGTON House, on THURSDAY, 
APRIL 26, at 5 pm., to take the necessary steps for having the Portrait 


painted. i 
yarime me 
H. FORSTER MORLEY, } Hon. Secs 


SOMERVILLE HALL, OXFORD. 


The EXAMINATION for the following Entrance Scholarships and 
Exhibitions, ell tenable at the Hall for three years, will be held on 
TUESDAY, MAY 15. 


B ‘Mary Conybeare” Scholarship of £50 a year 











2) ‘‘Clothworkera’ Scholarship” of £35 a year, 
(3) Three Exhibitions of £25 a year, one af which may be attached to the 
Clothworkers’ Scholarship. 


For particulars, apply to the Principal, Mi-s Saw Leravre. 


LONDON GEOLOGICAL FIELD CLASS 
REPORTS, 1887. Price rs 


G. PHILIP & SON, Fleet Street; W. F. COLLINS, 157 Great 
Portland Street; W, WESLEY & SON, 28 Exsex Street, S ana, 
DOLLOND & CO , 1 Ludgate Hill, and 6a Old Broad Street 

A Class for the Summer „Of 1888 18 being formed for the Study of the 
Chalk and Associated Deposits near London, under the direction of Prof. 
H. G SEELEY, FRS.—Parnculars may be had from any of the above 

inms. 





ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S E. 


The SUMMER SESSION will commence on May r. Students 
entering in the summer are eligible to compete for the Saence Scholars 
ships of 125 Guineas and £60, awarded in October 

here are numerous Prizes and Scholarships, and all appointments are 
open to Students, without eatra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A register of approved lodgings and of private families 
receiving Students to reside, is kept in the Secretary's Office. 

Prospectus and all particulars may be obtained fiom the Medical Secretary, 


Mr. G. RENDLE. 
W.M ORD, Dean, 
R W. REID, Vice-Dean 














LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Closterium rrstratum, fotming zygZo- 
spores with sketch and description, Healso sent out hopus crystallinus, 
Melicerta ringens, Stephanoceros, Argulus fogacenus, Cordylophora lacustris, 
Trout Ova, Volvox globator, also Amoeba, Hy dra, Vorticella, Crayfish, and 
other Specimens for (Huxley and Martn’s) Biological Laboratory Work. 
Weekly announcements wil! be made in this place of Organisms T. B. 


is supplying, 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months Sor Subscription of £1 13, 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s each. 


F. H. BUTLER, M.A.Oxon., A.R.S:Mines, &c., 
NATURAL. HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently added to Steck —A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER-STRAPS and 
Geologists’ COLLECIING-BAGS; new Rock Sections, including Harp 
Cuatk, Hunstanton ; two Basatts from Rhu-na-geel, Mull; and SYELITE, 
Sutherland ; large single Polygonal Columns of the altered Clay of Millers- 
dale, Derbyshire, Basalt from Clee Hill and Rowley, Rhyolite ar d Spherabtic 
ditto (‘Lea Rock”) from Overley Hill, Binary Granite from Ercal Hil, 
and Voleame Ash and Agglomerate from Lawrence Hill and Charlton HH, 
Shropshire , fine Crystals of Calcite, 4-5 inches in length and 14-2 inches m 
diameter ; and brilliant blue Barytes, Miucro«copic G. Shps and Cover- 
plasses of the best English make, Entomological Apparatus, and Cabmets 
or S.udents and Collectors always on hand. 








LONDON HOSPITAL AND MEDICAL 
COLLEGE, 
MILE-END, E. 


The SUAIM ER SESSION will commence on TUESDAY, May r. 

The New College Buildings are now complete, and afford more than 
double the former accommodation. 

Students now entering are eligible for the Entrance Scholarships in 
September. 

Phe Hospital contains nearly 800 beds, and is the largest General Hospital 
in Great Britain ‘ 

General Fee for Lectures and Hospital Practice, 90 guineas in one sum, or 
100 gtuneas in three instalments. The Resident and other Hospital Appomt- 
ments are free to full Students, 

Special entries may be made for Medical and Surgical Pragtice, also for the 
course of Practical Surgery, 

The London Hospital is now in direct communication by rail and sram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London Railways have stations within a minute’s 
walk of the Hospital and College. 

For Prospectus and particulars, apply to 

MUNRO SCOTT, Warden. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED gBY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


JAMES R. GREGORY, `’ 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 

PRACIICAL WORK. ROCK SPECIMENS AND ROCK SEC- 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogus of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post freo on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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NEW BOOK BY RICHARD A. PROCTOR. 
‘Pat I. Now Ready. Price ar 6d. | 


‘OLD. AND NEW ASTRONOMY. 
By RICHARD A. PROCTOR. 


Thisfvork will be completed an twelve Monthly-Parts and a Supplementary Section. In each there will be sixty-four pages, imperial octavo, many 
cuts, and two plates. or ove large folding plate ‘hus the complete volume will contain; with index, preface, &c..about 800 pages and abundant illustration. 
te prios of each Part will he gs. 6a , that of the supplemen ary Section, con.simmng tables, undex, and preface, rs. The price, of the complete wark, Ù iny. 
cloth, 36s. 

Bee chief object of the volume thus announced fe to present in popular yet scientifically sound form thase views of.the heaven Dodies which are 
included is what, in his last poom, Tenuyson cally the “ New Astronomy ” ‘Lhe hfe-histortes of worlds and suns will be dealt with; the „planets will be 
studied as illustrat ng the stages of our own earth's life, whi'e the record of our earth will be considered as illustrating the life-bistones ‘of the planets The 
sun will be studied as the one star we can examine, and thus as teling us all we Know in detail about the natwe of other suns, and the stam will be 
eonsidered as throwing light on the probable past and future of the ruling and life-giving centre of the solar system 

+ e” Complete Prospectus torli be sen? on applicaiton g ~ 


London. LONGMANS, GREEN, & CO 


+ 





Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH, PHARMACOPGIA, 1885, 
Medium 8yo, Price 21$, 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, MD, D.Sc., F RS, Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’s Hospital ; Examine: in Materia Medica in the University of London, 


in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 
Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOP@EIA BY F. H. WILLIAMS, M.D., 
BUSTON,MASS. 


Tt is simply a mine of wealth both for students and practitioners. It is thorouglAy practical and thoroughly reliable oa is 
undoubtedly the best treatise pn the subject in the English language.” —British Medical Journal 

‘* A work which marks a distinct epoch, a iuning point in the history of medicine. It 1s not a mere compilation ... butit 
ts essentially a new departure breaking away fion well-worn tracks into a new and almost unknown 1egion.”— Medzcal Times and 


Gazelle. oe 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 


This Work contains, in addition to the Lettsomian Lectures, a ee of other Papers by the Author on similar subjects. 
Svo, 10s. 


“* Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medizal opinion in regard to many of the subjects with which they are concerned.” —-Edinburgh Medical Journal. 

t We can cordially recommend the volume, as one which combines much practical and technical information and sound 
common sense.” —Londou Medical Record, 








MACMILLAN & CO., LONDON. $ 


WILLIAM WESLEY & SON, With 71 Woodcuts and Numerous Exercises and Answers. 
Scientific Booksellers and Publishers, Crown 8vo. Price 6s. Gd. 


e 28 Essex‘ STRRET,- STRAND. - THE FUNDAMENTAL PRINGIPLES 


® Their last published Catalogue is 


No fy ICHTHYOLOGY: Natural Harary gad Cater otf uea Eibeden | QF CHEMISTRY PRACTICALLY « TAUGHT, 
LOGY: Ancient Works, ay Cua Classification; Darwinism, Manuals; 
Fenodicals, Tea of Works im Conchology. En ornology, TRAA BY 4 NEW METHOD. - 

By ROBERT GALLOWAY, M.R.LA., F.C.S., 


Botany. PRICE 6a., POSTAGE Free. 
DIAGRAMS FOR LECTURES, DRAW- ! Honorary Member of the Chemical Society of the Lehigh Delve) U.S. 3 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND ' Anthor af “A Treatise on Fuel, Seiantige aad: Eras 











SPECIMENS; LITHOGRAPHY AND WOOD. ENGRAVING. *,* The Principles are taught by experimental and arithmetical exercises. 
PARKER & COWARD Broadway Chambers, Wes tee: s aad examination questions; and the language of the science by a series, of 
Just Published London, LONGMANS, GREEN, & CO. 
NATURAL LAWS and GOSPEL TEACH- ; 
INGS. By HERBERT MORRIS, D.D, Crown 8vo, x4, Cloth + Now Ready, Price 4s. 
Boards, ° A BIBLIOGRAPHY OF ALGERIA. 


A clear and convincing sketch of the correspondence between Science 


° 

and the Word of God on such.great questions, Natural Laws and Aliracles ; E H r 

Natuml Laws and Answak ie ‘Prayer, the Rou ion of the Dead, Ke By Lieut.-Colonel Sir R. LAMBERT PLAYFAIR, K.C.S.L, 
H.B M ’s Consul-General, Algiers 


An immense amount of information 1s conveyed in a compact and interesting 
(Published under the Authority of the Council of the Royal Geographical 


form 
THE RELIGIOUS TRACT SOCIETY, 56 Paternoster Row, London. ciety. - 
> { London, 1888: JOHN MURRAY, Albemarle Street. 


Post Free, One Shilling. ! 


THE INCREASE OF CANCER IN ENGLAND, | “<AUSTESTRA.”—A Scientific Drama, by 











AND ITS CAUSE Eo ace Maree eee ae ee 
A LETTER TO THE REGISTRAR-GENERAL. OUR MORALITY AND THE MORAL 
By JOHN FRANCIS CHURCHILL, M.D. ' QUESTION. By LIONEL BEALE, F.R S., Professor of Medicine , 


in a King’ z College, London 7 
DAVID STOTT, 370 Oxford Street, W. i i T &A CHURCHILL. ‘ 
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Just Publishéd, Crown 8vo, Cloth, 65.” 


PRACTICAL EDUCATION. Treating of 


the Development of Memory, the Increasing aces of Perception, 
and Training the Constructive Faculties B ARLES G. LELAND, 
tate Director of the Public Industrial Art School, Philadelphia, &c. 

More than 60 000 copies of the Work, of which this is a greatly improved 
and ed edition, were published in the United States. 

4‘ It deals with the whole subject in such a downright practical fashion, 
and is so much the result of long personal experience and observation, as to 
render it a veritable mine of valuable suggestions,” -British Architect, 

“Mr. Leland sets forth at considerable length the result of many years’ 
experience in practical or industrial education. His book is full of interest, 
and commends itself to all who are engaged in training the young. Many of 
Mr. Leland's enon might be carried out advantageously among the 
young folks in our towns and villages." -Northern Whig. 


WHITTAKER & CO.; Paternoster Square, E.C. 





Just Published, 8vo, Sewed, pp. 77, with 4 Plates, as, 


WAGNER (P.).—The Increase in the Pro- 
duce of the Soil through the Rational Use of Ni nous Manure, B 
Prof. PAUL WAGNER, Ph.D , Director of the Agncultural Researc 
Station, Darmstadt.” Translated by GEORGE G. HENDERSON, M.A., 


WHITTAKER & CO, Paternoster Square, E.C. 





R, RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Fi of Insects, Shells, Fishes, Eggs, 
Fossils, o other Natural History Objects. Also Prehistoric Imple- 
ments and exact Copies from Illuminated MSS. Specimens of work, 
many from High-Class Scientific Publications, can be submitted.— 
Address—Sidney Terrace, Jasper Road, Upper Norwood, S.E. 








Mathematical Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art Department, Admiralty, &c 


Mathematical, Drawing, and Surveying Instruments 
of Eyery Desoription, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Tliustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 186a for 
Excellence of Construction of Mathemancal Instruments, and the only 


Gorp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1986. 





CHARLES GRIFFIN & CO’S 
PUBLICATIONS. ° 
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Firrn Annuat Issue. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1888). Compded from Official Sonrces, and comprising, 
hesides other Official Information, Lists of the Papers read durin 
1887 before every S ciety of importance in the United Kingdom. Wi 
Appendix, comprising a Lint of the Leading Scientific Societies 
throughout the World. 

“ The Year-noox of Societies is a record which ought to be oF THE 

GREATEST USE for the progress of Science.” Sir Lvov Pravrair, K.C B., 

MLP., F RS., Past-President of the British Association, 


“Te goes almost without saying that a Hand-book of thi. subject will be 
in time one of THE MOST GENERALLY USEFUL worKs for the hbrary or the 
desk,” — Times 


This Day. Large Crown Bvo, Cloth, 7s. 6d. 


BIOLOGY (A TEXT-BOOK OF). Com- 


prising Vegetable and Animal Morphology and Phvsolo, By J. R. 
AINSWORTH DAVIS, B A., Lecturer on B ology in the University 
College of Wales, Aberystwith. 


*,* This Work contains 158 Illustrations (many full-page), and is suitable 
both for Class-Teaching and for Self-Instruction 





Recently Published. Royal 8vo, with 190 Hlustrations, 18s. 


. EMBRYOLOGY (AN INTRODUCTION 


TO} For the Use of Studente By A HADDON, M.A., 
Professor of Zoology in the Royal College of Science, Dublin. 
“The publication of this volume supplies a long-felt want. A course of 
Embryological teaching $0 COMPIETE a8 th 8, or s0 WELL SUITED TO THE 
NEELS OF THE STUDENT, does not exist in any other language.”—~Nature. 


Now Ready Crown 8vo, Cloth, 8+. 6d. 


OUTLINES OF PRACTICAL PHY- 
SIOLOGY Including Experimental and Chemical Phymology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the use 
of Students By Prof SVIRLING, Owens College, Manchester. 
With r42 Illustrations, 


London: CHARLES GRIFFIN & CO., Exeter Street, 
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_ Hiarp of Societies, SUBSCRIPTIONS TO “NATURE.” 
° LONDON. s. o d 
THURSDAY, APRIL 19- Yearly s.s wet ve ve ... 6 2 28°0 
RoYaL sdhery, at 4 30,— The Radio-micrometer: C. V. Boys —On Hamil- , Half-yearly ere er ee ee ee E Y. E) 
ton’s dale Pohi: II. : Prof, Sylvester, F.R.S., and James Hemming Quarterly. as s sesse eee ee FG 
—Hydraulle blems ms on Cross-Sections of Pipes and Channels 3 W 
Henny, PRS. eating Effects of Electric Currents, No. in Tothe United States, the Continent, &c. :— 
F. R ‘The -On the Compounds of Ammonia with Selenium t d. 
Dioxide * Sir es A, Cameron and John MacAllan. Yearly... tie Be wie, al eee GO! 6 
CHEMICAL SOCIETY, at 8 —Ballot for the Election of Fellows.—Influence of } Half. I š 6 
ture on the Stability and Compoæition of Hydrated Calcium ; Bii-yearly e os 6 ee we we eo WG 
Sulphate and of Calum Hydroxide. A. Shenstone and G Tudor | Quarterly... ue. mre Gece reer yarn: Yann = 
ROYAL Instrrorion, at 3—The Chemical Arts : Prof. Dewar, F R S To India, China, and J Spani i 
FRIDAY, APRIL 20 Yearly A A 
INSTITUTION or CIVIL ENGINEYR „at The Speed-trials of the Latest A ATA EEA ge a ieee 
Addithn to “The Admiral Class of Bntish ar-Vessels David S, Half yearly n a 1. ee ee ee EK G 
Ca: Quarterly. .. aaa E 87.06 


Rovat INsTrToTION, at 9 —Antag nem: Right Hon. Sir Wiliam R. 
Panes Museum, at 8.— Drainage and Construction: E. C, Robins 
SATURDAY, APRIL at. 
Rova. Inerirotiow, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations): Carl Armbruster. 
MONDAY, APRIL 23. 


ROYAL GEOGRAPHICAL Socrety, at 8.30.-~Un 
Lieut -Colonel Sir Marshall Clarke, K.OM.G. ¢ 
Basuto Land),—The Island of Fernando do Noronha in 1887 : 


lored Basuto Land 
.M Commussioner for 
Rev. T. S 


SOCIETY OF ARTS, at 8.—-Milk Supply, and Butter and Cheese-making : 
Richard Rannıster. 

SocieTY oF CHEMICAL Inpustry, at 8.— Notes on the Manufacture of 
Chlorine with Special Reference to the Use of Magnesia in that Process, 
and its Economy * C. T. Kingzett. 

ARISTOTELIAN SOCIETY, at 8 —Conscience Theories‘ Pasco Daphne. 


TUESDAY, APRIL 24. 
SocCIETY or ARTS, at 8 —Craftsman and Manufacturer: Lewis Foreman 


ay 
INSTITUTION OF CIVIL ENGINEERS, at 8.—The Distribution of Hydraulic 
Powerin London E B. Ellington 
ROYAL Insttrution, at 3 —John Ruskin: Dr Charles Waldstein. 
Parkes MUSEUM, at 8. ee Soe Appliances: Prof. W H Corfield. 


WEDNESDAY, APRIL 25 

GroLtocicaL Society, at 8.—Report on ‘the Recent Work cf the Geological 
Survey in the North-West Highlands of Scotland, based on the Field- 
Notes and Maps of Messrs Peach, Horne, Gunn, Clough, Hinxmin, and 
Cadell Communicated by Dr. A Geikie, F RS , Director-General.—On 
the Hor.zontal Movements of Rocks, and the Relation of these Movements 
to the Formation of Dykes and Faults and to Denudation and the Thick- 
ening of Strata. Wilham Barlow.—-Notes on a Recent Discovery of 
Stigmaria ficoides at Clayton, Yorkshire : Samuel A, Adamson, 

SOCIETY of ARTS, at 8 —The Physical Culture of Women: Miss Chreiman. 

THURSDAY, Ait 26. 

Royal SOCIETY, at 4. The followi: Baill probably be read :— 
On the Camgulation of the Blood ng Fe WwW. Halliburton.—Oa the 
M cal pdinons | of a Swart of Aeon ae on ‘Lheones of 
Cosmogony : Prof G Darwin, F R.S —On the Development of the 
Electric Organ of Kaint batis; ; Prof J C Ewart., 

SOCIETY OF Ter EGRAPH-ENGINERRS AND ELECTRICIANS, at 8.-—On the 
Risks cf Fire, incidental to Electric Lighting: W, H, Preece, F,R 3: 

ROYAL INSTITUTION, at 3 ~The Chemical Arts’ Prof. Dewar, F.R.S. 

FRIDAY, APRIL 27 

Rorii INSTITUTION, atọ —Electrical Influence Machines, James Wims- 

hurst. 

Parras Museum, at B —Scavenging, Disposal of Refuse and Sewage: 


H. Percy Boulnois. 
SATURDAY, APRIL 28, 

Pravsica, Society, at 3.—@Qn Electromotive Force by Contact: ©. V. 
Burton.—On a Theory concerning the Sudden Loss of etic Proper- 
ties of Iron and Nickel: H. Tomlinson —Note on the Graphic Treatment 
of the Lamont-Frélich Formula for Induced Magnetism ; Note on the 
Conditions of Self- Excitement in a Dynamo Machine: Note on the Con- 
ditions of Self-Regulation in a Constant Potential Dynamo Machine : 


Prof. $ P. Thompson 
.—The Later Works of Richard Wagner (with 


ROYAL Instrirumyon, atg 
a Y and Instrumental ital Tllustrations) : Carl Armbruster 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s 7d POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp.» Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anD SONS, 22 GARRICK STREET, 
LONDON, W.C. 














CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d, 9d. per my after. 


One-Eighth Page, or Quarter Column. . . .0 18 6 


Quarter Page, or Halfa Column. .....25 15 © 
Half a Page, ora Column. .....+.+.3 5 0 
Whole Page. .... nae a ae 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 








ACID PHOSPHATE, 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I., USA. 


Excellent Copies of of the actual, natural Handwriting, alse 
of Drawings, Music, even of elaborate Sketches, Pro- 
sTrammes, Plans (up to Double-Elephant size), Shorthand, and 
Type.-Writing are easily, quickly, and cheaply produced by the t 


AUTOCGOPYIST 


Very finid ink, used withordinary pen and paper, eeto: Cirenleza resemble 
written letters. Used atthe Howes of Lords, & 


AUTOCOPYIST DEPT. Senate 
London Wall, London, and ¢2 Princess Street. Manchester. 


MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. MINERAL Collection for SALE in Two 
DENT’S NEW ILLUSTRATED |. ,SPLENDIDLY made CABINETS. 
LN CATALOGUE of HIGH-CLASS aes + 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Mimerals), contaned®in Two 
free on application to E. DENT; extremely well-made Cabinets, each Cabmet consisting of 27 


and Co., Makers to the Queen, | drawers (19 x 174 x 38). 
61 STRAND, LONDON, W.C.: The collection was made by an Irish Gentleman MANY’ YEARS 


or 4 ROYAL EXCHANGE, ! AGO, and contains examples fiom a number of Ilish and other 
i localities not now to be obtained, 


MOORE BROTHERS, On View. 


Osteologists, &c., &c., SAMUEL HENSON 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 277 STRAND, LONDON, 
Agents to the Science and Art De eat: | Established 1840.) Opposite Norfolk Street [Established 1840, 


Pear larg Disarticulated Skulls, Skeletons, and Crustacea, Models, 


cted and other Drssections, &e , "ee, 
Pure Concentrated 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, | 


ces quoted for any Series of Preparaticns illustrating any of the well- 
and other Geological Requisites. 


known text-books. 
Awarded Seven Medals and Five Diplomas. i 
THOMAS D. RUSSELL. | BEST BLACK INK KNOWN. 
; í tii DRAPER’S INK (DICHROIC). 


WATCHES and CLOCKS at 
WATCHES. REDUCED PRICES, sent post | 



























GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Postion, in Mahogan Cabinets. , 100 Specimens, 25t. ; 
aco ditto, sos. The best value obtainable. i 


Ask your Grocer 
for a Sample 
and Copy of 
Testimonials. 








PRIZE MEDALLIST, HEALTH EXHIBITION, 

















; PROD D. 
78 NEWGATE STREET, LONDON, E.C. DIFFERING FROM ANYTHING ELSE EVER ODUCE 
— Writing becomesa pleasure when this Bee ued pone been fea in 
th 1 Banks, Public Offices, an wa m es t out 
SELECT ZOOLOGICAL MICRO. _ | thepnncrs nilie Omec mea ko ee ternie 
MOUNTS. [t writes almost instant} y fatl full Black. [Flows easily fromthe Pen 
s d Does not corrode Steel Blotting-paper may be applied at the 
Secrion ot Greats, eae Collar and Flagellum of the Protozoans, g | Te cleanly to ise andaotliable to Blot.| moment of writing. 
or lugh power ine eae x 
Entire long Section of Sycon ciliatum (same detail one w 2 0 Can be obtained In London, through Messrs Barciay & Sons, Farring- 
Section of Geodia, sp. yk Ne me ow «TO don Street; W. Epwarps, Old Change, F. Newnery & Sons, Newgate 
W ag iyncurium sih es via ae ase we EO Street ; and to be had of all Stationers. 
> Anus O: Osis - Io ae x 
z Compound Ascidian Leptochaum duum (Giard), Struc» BEWLEY & DRAPER (Limited), Dublin, 
ture of many individual Spiculæ xr 6 
6 


tava Sedans Fegan, thwiigte Undo, 8 O EES | BABTERIQLOGICAL AND HISTOLOGICAL 





MORELLA MARMALADE, *  ” APPARATUS, . 
TO RBLC A wilt of all Preserves, ao she aily on-Aleohob Wing | STAINS, REAGENTS, AND MATERIALS, 


Cherry, can be bought of or throuzh any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, AS USED IN DR. KOCH'S LABORATORY. 
ndon. 








Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 

Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
5 : Schuchardt, of Gorlitz, 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and: 34 MAIDEN LANE, COVENT GARDEN, 
ULCERS. If effectually rubbed on the Neck and Chest, it oures] LONDON, W.C. Py 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for; 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | “free, Is. 6d. 


SS. IW. STOW. XX. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2'- r dorn and allowed at the same rate if returned ; but they 
must be paid for with the z 
Neither sugar, acehanim nor any of the many new Brewing Materials are nsed in 
Hi the manufacture of the “S. N.” Stout; it is Brewed entirely from the finest Malt and 9p 
Hops; it 1s, too, more hopped than Stout is enerally; therefore, besides being baat id 
H nutritious, it isan excellent Tonic and alte suited for made is ladies nuring, n § 


¥ anyone requiring a good stren g beverage. It is a “Sound Natritious” onic, © 
and very much recommended iia men, Y 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 














Complete Illustrated Catalogue of Chemical Apparatus, post s 
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MESSRS. MACMILLAN & 60,’S .’§ PUBLICATIONS. 





BIOLOGY. ! 


ON THE COLOUR OF FLOWERS, as Illustrated 
in the Briuth Elem By GRANT ALLEN. With Iusrations. 


A TREATISE On” COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M A., F.R.S., Fellow and Lecturer cf 
Trimty College, Cambridge. ‘With Illustrations, Second Edinen, 
reprinted without alteration from the First Edition. In a vole. 8yo. 
Vol I 18, Vol Ih. att, 

A GENERAL TEXT-BOOK OF BOTANY. By ; 
ISAAC. BAYLEY BALFOUR, F.R.S., Professor of Botany in the 
University of Oxford, and H. MARSHALL W ARD, Fellow o iach 
College, Cambridge, Oe Troin sat H f Borany in the Royal Indian 

gineering Coll preparation. 


FIRST LESSONS IN PRACTICAL BOTANY. 
By G. T. RETTANY, M A., F.L.S , formerly Lecturer in Botany at 
Guy's Hospital Medical School, 18mo. 1. 

A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F L.S., Professor of 
Botany m the ree, of Glasgow, and SYDNEY H. VINES, 

D.Sc, F.R.S , Fellow and Lecturer, Christ’s College, Cam- 
iride. With a Preface by W, T. TuissLroNn Dyer, MA., C.M.G., 
F.R.S., F. LeS., Director of the 1 Gardens, Kew Crown Byo. 
Part I —PHANEROGAMA—PTE IDOPHYTA. €s. 
Part 1,—BRYOPHYTA—THALLOPHVTA. 4s 6. 

MEMORIAL NOTICES OF CHARLES DARWIN, 
F, R.S, &c T. H. HUXLEY, F.R S., G. J. ROMAN ES, F.R.S., 
ARCHIBALD *GEIRIE, F.R S., and W.T. HISELTON DYER, 

ted irom A Wain With a Portrait are by C H. 

rature Seres 


A MANUAL OF ELEMENTARY PRAC TICAL 
HISTOLOGY, By W FEARNLEY With Illustrations, Cr 8yo 73.62. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 


LL.D., F R.S., Director of the Natural Departments of the 
British Museum, late Hunterian Professor of Com rative Anatom 
England. Wit 


and Phymology in the Royal College of Surgeons oi 
numerous Illustrations, Third Edition. Revised with the assistance 
of Haws Gavow, Ph D , M A, Lecturer on the Advanced Morpkology 
of oi ey lage and d Strickland Curator in the University of Cambridge. 


vo io. 
PRIMER OF PHYSIOLOGY. By MICHAL 


ee MLD., Sec.R.S., Professor of Physiology i in the University 
Cambridge. With Numerous Illustrations, New Edition mo. x. 


A TEXT BOOK OF PHYSIOLOGY. By the same 
Author. With Illustrations. Fourth Edition, Revised. 8vo. ars 


THE ELEMENTS OF 
MICHAEL, FOSTER, M.A, M.D, LL De, See RS., Peles a A 
Physiology in the Universty of Cambridge, Fellow of Trinit 
Se and tbe late FRANCIS M. BALFOUR, M. rank LI. 
F RS ellow of Trmity College, Cambridge, and Professor of Animal 
Aforphology m the University. Second Edition, Revised. Edited by 
Apan Sepowiek, ALA. cllow and Assistant Tecturer cf Trinity 
College, Cambridge, and WALTER Hars, Demonstrator m the 
Morphological Laboratory of the Universiry of Cambridge, With 
Illustrations Crown 8vo. ros 6d. 


A COURSE OF ELEMENTARY Er 


Cam Bae 

A TEXT. BODE Sr ee PHYSIOL OGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes ®ccurring in Disease. By A. GAMGER, 
M.D,FR.S., formerly Professor of Phymology in the Victoria Unt. 
versity, the Owens College, Marchester, 2 Vols 8vo With lustras 
tions Vol. I. 18s. [Vol II. in the press. 


STRUCTURAL BOTANY, OR “ORGAO. 
oe ae ON TEE PASIS OF MO a He ream Toakich are 
apies pr Taronony and, Pbytographz and a Glossary 

sppe Belia OF BOTANY. By Sir J. D. HOOKER, 


K.CS1,CB,M.D, FRS, DCL. Iin Numerous Illustrations. 
New Edition *18mo Serence Primers. 


ts, 
THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By the same Author 3rd Edit , Revised. Globe8vo. 103 6d. 
AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zool 
Normal School of Science and Royal School of Mines. With a Preface 
by Tuomas Henry Hexrey, F RS. Royalgto. x43. 


A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMENTARY BIOLOGY By T H. HUXLEY, FRS, LLD, 
asusted by H. N MARTIN, NA, M B, DSc, F.R S, Fellow ot 
Christ’s College, Cambridge New Tdi on, ?’ revised and extetvled by 
G. B Howes, Assistant Professer cf Zook py, Normal Scncol of Scrence 
and Royal School of Mines, ard D. H. Scott, MUA. PhD, Assistant 
Professor of Botany, Nenral Schrol of Science and Royal Schoo! of 
Maines. With a Preface by T, H. Huxiiy, F.R S. Cr Byo zor 6d. 





EMBRYOLOGY. By z 
| 
| 


INTRODUCTORY PRIMER OF SCIENCE. By 


THOMAS HENRY HUXLEY, F R.S. 18mo 1s 
[Science Primers. 


LESSONS IN ELEMENTARY PHYSIOLOGY. 
By the same Author, Pies Numerous Illustrations, New Edition, 
Revised. Fcap. 8vo. 44. 

QUESTIONS ON HUXLEY’S PHYSIOLOGY 
TOR SCHOOLS. By T. ALCOCK, M.D. New Edition. 18mo. 


EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF. By W.F. AA VISMES KANE, M A., MR.LA., Member of 
the Entomological Soci lety o of London, &c. With Copper Plate Ilustra- 
tions, Crown 8yo. ros, 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the “ Hand-book of European Butterflies” Crown 


8vo. 1 
MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the he Study of Specific Aicro-Organisms. By E, KLEIN, 
M.D., F. Lecturer on General Anatomy and Phymology in the 
Medical School of | of RT farthobaen s Hospital, London yi 
n, Revised. Crown Bvo. 


THE BA B ACTERIA IN ASIATIC CHOLERA. By 
the Same. Crown 8 In preparation, 

A TEXT-BOOK ‘OF ZOOLOGY. By ‘Brot E. Ray 
LANKESTER, F.R 5S, 8ro. In preparation, 

DEGENERATION : A CHAPTER IN DARWIN- 
ISM By the same Author. Illustrated. Crown 8vo 2s, 6d. 


[.Vature Series 
THE ORIGIN 


ith 129 


AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, MP., FRS, DEL 
With Numerous Illustrations. New Edition, Crown 8vo. 38. 6a, 
[Vature Series. 


ON BRITISH WILD FLOWERS CONSIDERED 


i IN RELATION TO INSECTS By the same Author. With 
Numerous Hlustrations New Edition. Crown Ewo 4s 6d. 
[Nature Ser ics. 


FLOWERS, FRUITS, AND LEAVES. By the 
same Author. With Tlustrations. Crown 8yo. 44. Nila DA 
LESSONS IN ELEMENTARY ANA TOMY. By 


ST. GEORGE MIVART, F.R S, Lecturer on Comparative Anatomy 
a oF Mary's Hospital. Wath upwards of 400 Illustrations. Fcap Byo. 


THE “COMMON FROG, By the same Author. 
With Numerous Illustratons. Crown 8vo 3s. 6d. [Nature Series. 
THE FERTILIZATION OF FLOWE RS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’Arcy 
W. THovwrson, B A. Professor of Biology in University College, 
Dundee. With a Preface by Crartes Darwin, F.R.S. Wb 
Numerous Illustrations Medium 8yo., ars 


FIRST BOOK OF INDIAN BOTANY. By 


DANIEL OLIVER, F.R S., &c, Professor of Botan University 
coll ı London, &c. With Numerous Llustrations, ig on Fcap 8yo. 


LESSONS IN ELEMENTARY BOTANY. By 


the tame Anter With nearly 200 Illustrations, New Edition, Fcap- 
VO, 4s. 62 
A COURSE OF INSTRUCTION IN ZOOTOMY 
E ATEPRATA) By T. JEFEREY PARKER, B.Sc. London, 
essor of Bin logy în, the Tniyeraity of Otago, New Zealand, With 
Ilostrations, Crown 8vo 
LESSONS IN EL MENTARY BIOLOGY. By 
the same Author. With Illustrations- 8vo. [in the press. 


THE MORPHOLOGY OF THE SKULL, By 
Prof, W. K. PARKER, F.R.S., and G. 'T BETTANY. TMastrated, 


A THE "STE NTIFIC EVIDENCES OF ORGANIC 

\ EVOLUTION. By G. J. ROMANES, M A, LLD, 

f Zoological Secretary to the Linnean Society. Crown tvo, as 6d 
[Nature Series 

DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH. 
INGTON G SMITH, FLS, MAI, Member of the Scientific 
Commutee R.H S. With 143 New aa ay Drawn and Engraved 
from Nature by the Author. Feap 8¢o. 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES Adapted from tre German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the ee 
of Human and Comparative Anatomy in the University of Friebu 
in-Baden, by W. Newton PARKER, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 80. 125. 64. 


MACMILLAN & CO, LONDON. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 








Reproductive Organs of Orchis, Section through Pistil, Ather Pollen- ' Section of Barbado&® Rock, showing Pol hi na 
DA ave ia 

~ tube, and Ovary, Quite New w+ Sc ale et os GOT Section through Head of Ftal Rae, Vary Perfact sey aie k 

udding Stem of Citron . 1 o Actmom is in Section of Tongus of Cow “ie ss e ° 

aigay Peale, Se Bud or ‘Laly; showing Ovary, Anthers, Pollen 1 Human Pleas » Male and Female, on one Slide .. Si p a ‘o 
ny Pe Cyt 4 m - 2 0 yery fine Opaque Groups of Diatoms 2s #., and b 

Fernle iets of Chara, showing Antheridia and “Archegonia 10 | Type Shde of about seventy Diatoms from t Oamaru, Ne F ges 10 6 

Anatomy of Leaf, nme Pieces on one Slide ‘a 6 | Horirontal Section through entire Young 20 
Anthoridia and “Archegonia of Moss, mounted. separately ` on one Five Typical Examples of Blood iene ig Bird, Fish, Snake, and" 
oo one 2 o rog—on one Shde am 

Fungoid Bh ht of Grape Vine, 'Oidiam Tuckeri aa one ve 1.6 | Transverse Section through entire Tooth of Horse Very Fine ays č 3 

nice! le ar Plant, Protococcus viridis on ove ove és * I1 o | Spunning Organs of Sulkwor.n ee ns s a . 7 o 

Yeast Plant, Torula Cerevisiæ aes 1 o ' Licmop! ora flabellata. Very Good ° 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS 


‘ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 





CROSSLEY’S 
(1 
OTTO” 
GAS-ENGIN E. 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 





CLARENDON PRESS 
NEW SCIENTIFIC WORKS. 


New Edition of Prof Rowiesron’s “ Forms of Ammal Life.” 
Just Published, Second Editicn, Royal 8vo, Cloth Extra, 363. 


FORMS OF ANIMAL LIFE, A Manual of Comparative 
Anatomy, senpuona of of Selected Types. By the lato GEORGE 
ROLL STON, Dez Revised and Enlarged by W. 
HATCHETT JACKSON, MA 

*,° The nt edition of coe of Animal Life” was taken in hand 
by the late Prof. Rolleston in the Lo pone Vacation of z879 

The present Editor bas endeavo! to carry out Prof, Rolleston’s wishes, 
which were mainly three . (1) to o the descriptions of the preparations 
and accounts of the various classes of animals, and bring them to the stand- 
ard of contempo: knowledge, (a) to add to each class or group a brief 
classification ; and nd G) to give as full a bibliography as space would permit. 

—Froim the Preface. 

PROF. ROLLESTON’S SCIENTIFIC PAPERS. 
Already Published, a Vola., Demy 8vo, Cloth, 24s. 


SCIENTIFIC PAPERS AND | ADDRESSES BY 
GEORGE ROLLESTON, M.D.,.F Arranged and Edited by 
W. Turner, MB. F.R.S., with a Soon Sketch by Epwarp 
Tyior, F.R.S. With Portrait, Plates, and Woodcuts. 

NEW PARTS OF “ANNALS OF BOTANY.” 


Just Published, pee together in Paper Covers, Royal @vo, with Plates, 18s, 


ANNALS BOTANY, Nos. IIT. and IV, Edited by 
NALS Q Ea eae MA, MD, ERS, Professor of Boray, 
Onford , S. H. VINES, D. Bce R.S. Render ‘in Botany, Cambri 
and W S FARON MD, Professor of Cryptogamic Botany, 
vard, Atase USA ed by other Botanists Contain ng Articles 
by WV. M , WOODWORTH, T. Jounson, J. R. Granny, F. w. OLIVER, 
ANNA BATESON, F. O. Bowne, D © Scorr, AV L. Ww WILLIAMSON, 
C. B Crarke W. T. ` THIBELTON Dyer, H, Marsuac. WARD, wW. 
GARDINER, and I. Baviay BALFOUR. 


COMPLETION OF PROF, PRESTWICH'S “GEOLOGY,” 
Two Vols., Royal 8vo, Cloth. VoL I, ass 3 Vol Il, 36s. 


GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By JOSEPH PRESTWICH, M.A., F.R.S., E G.S, 
Vol. I1.-—-CHEMICAL AND PHYSICAL With Maps and Illustrations. 
VoL II —STRATIGRAPHICAL AND PHYSICA With a New 
Geological Map of Europe. and other Maps and Illustrations. 
“ Should have no difficulty K yed g its way to the front by sheer force 
of its excellence and ori cademy 
Full Cla On Pree Catalogues Sree om application, 
London! HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E 











813 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


ESTABLISHED 1837. 
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1780 HAND-PAINTED TEPUS ee ON In x Vol, Royal 8vo, 


3 35. 
BRITISH WILD FLOWERS. Illustrated 


by JOHN E SOWERBY. Described, with an Introduction and a 
Key to the Natural Orders, by C. PIERPOINT JOHNSON. Re- 
issue, to which 1s added a SUPPLEMENT containing 180 New 
Fizures, comprising later discovered Flowering Plants, and the Feras 
Horsotails, and Club-Moases, 


Now Ready, Price One Shilling, 8vo, with Twenty Engrav.ifts, Rart J. of 


AN ILLUSTRATED MANUAL OF 
BRITISH BIRDS. 


BY 
HOWARD SAUNDERS, F.L.S., F.Z.S., &c. 


Editor of the Third and Fourth Volumes of “ Yarrell's History of British 
Birds,” Fourth Edition 


To B8 COMPLETED IN ABOUT Twenty MONTHLY Parts. 


GURNEY & JACKSON, ı Paternoster Row (Successors to Mr VAN 
VOORST)® 





PRACTICAL BOOKS. 


Bee-keeping, Book of. Yilus. By W. B. WEBSTER. Is. 

Bees and Bee- -keeping. Tus. By F. R. CHESHIRE, 
F.L S., F.R.DI S. Vol. L., 7s 6¢.; VoL IL, 8s. 6de 

Cage Birds, British. Thus. By R. L. WALLACE. 10s. d.e 

Cage Birds, Diseases of. By Dr. W. T. GREENE, F.Z.S. 1s, 

Canary Book Illus. By R. L. WALLACE. 535, 

Dogs, Diseases of. By HucH DALZIEL, ly, and 2s. 

Gardening, Dictionary of. Illus. Edited by G. NICHOLSON, 
In 4 Vols. at 15s. each. 

Hardy Perennials. Illus. ByJ. Woop, 5s. 

Horses, Diseases of. By HUGH DALZIEL. Is, 

Mushroom Culture. Illus. By W. J. May. 1s. 


Natural History, Sketches among the Carnivora. Illus, 
By A. Nicors, F G.S., F.R.G S. 5s 
Pheasant-keeping for Amateurs. Illus, By G. Horne, 


34. 6d. 
Taxidermy, Practical, Illus, By MONTAGUE Browns, 


EZS 78. 6¢ 
a* AM Books Carriage Frese. 


London’ L UPCOTT GILL, 170 Strand, WC, 








Pnuted by RicHAnp Cray AnD Sons, at 7 and 8 Bread Street Hill. 
MACMILLAD AND Co, at the Office, 29 and 30 Bedford 


uren Victoria Streat, in the City of f Londer, and Tal lished by 
t, Covent Garden, — THI RSDAY , Aprl 19, 1858, 





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
; ' “To the solid ground 

















caer Of Nature trusts the mind which builds for aye,’ — WORDSWORTH, 
>. 965, VOL. 37.] THURSDAY, APRIL 26, 1888, [PRICE SIXPENCE. 
aa as a Newspaper at the General Post Office. [All Rights are Reserved. 















BIRMINGHAM. 
—ne Largest Makers In the World. OVER 36,000 SOLD. 


-ANCASTER & SON, OPTICIANS, | BROWNING’S SPECTROSC OPES. 



























g ie í z 
pi Ro E 
3 at z 
(S Pah © H 
A ce ; 
3 n F The New Spectroscope, with Micrometric Scale, may be used 
3 3 S, for showing any of the leadıng experiments ın Spectrum Analysis ; 
z l the Fraunhofer Lines; the Lines in the Spectra of the Metals, 
14 7 Q | and the Alkaline Earths and Alkalies; the Spectra of Gases; 
ES i S and the Rain-bands. On a Telescope it will show the lines’ of 
: = | the Solar Prominences. It can also be used as a Micro-Spectro- 
E 3 Z7 9g | scope, and the position of the Bands in any Spectrum can be 
a 5 MA E seen with the Micrometer. Price, complete in Case, £3 10s. 
Bee 7 E ses 7 Uilustrated Catalogue of Spectroscopes, Posi Free. 
yas HOW TO WORK WITH THE SPECTRO- 
—SIERA, LENS, AND STAND. 4 PL i PL 4 PL SCOPE. By JOHN BROWNING. Bound in Cloth, ra, 6d. post tse: 
388 LE MERVEILLEUX (Patent) £1 z o| £a a ol£3 3 o J OHN BROWNING 
383 INSTANTOGR ote nen) t) PERA ae é 6 > 6 STRAND, LONDON, W.C ? 
ni o 
NTERNATIONAL (Patest) Jae f te Io o 3 , : aha: 
Bi CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, DR. D. V. MONCKHOVEN’S 


~ ST. TIBB’S ROW, CAMBRIDGE. 


ErsmoerRarus DRY PLATES. 


— From the Designs of Prof. J. A. EWING. 
{ fullpillestrated Description will be sent on application, 


© Now Ready, Vol. IX. Part x. 
Price to Subscribers ars. per Yearly Volume, post free. 


WIE JOURNAL OF PHYSIOLOGY. | "4" MARK. IK 


d, with the Co-operation in England of Prof. W, RUTHERFORD, 
k URDON-SANDERSON, F.R.S., 
Oxford; and in America of Prof H, P. BOWDITCH, of Boston ; 
cof, H. NEWELL MARTIN, F.R S., of Baltimore; Prof H. C. 
‘OOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


Company are now prepared to make drawings, woodcuts, and litho- SOLE AGENTS~ 
2 plates, both coloured and uncoloured, from microscopic or other 


’ 


cq apo eck photsucbepeslt tad mes em moe: | NEGRETTI & ZAMBRA, 


REGISTERED, 





DAILY PRODUCTION, 3500 DOZENS. 





Company are appointed Agents for the Microscopes of Zeiss. OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
atalogut will be sent on application, of the instruments used in TO THE Queen 

as Botanical, and Physiological investigations which are manu- d 

<d by 


HOLBORN VIADUCT, LONDON, E.C. 
=E CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, - Telegraphic Address—" NEGRETTI LONDON.” TELEPHONE No. 6583 


ST. TIBB’S ROW, CAMBRIDGE, NBA Sample of these Plates for trial may be had on application, 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E 


The SUMMER SESSION wil commence on May 1. Students 
entering in the summer are eligible to compete for the Saena Scholar- 
shine of 125 Guineas and £60, awarded in October, 

ere are numerous Prizes and Scholarships, and all appointments are 
open to Students, without ceatra charge. 

Special Classes for the Examinations of the University of London are held 
throughout the year. A register of approved lodgings and of private families 
receiving Students to reside, 1s kept in the Secretary’s Office. 
and all particulars may be obtained from the Medical Secretary, 





Mr. G. RENDLE. 
W.M ORD, Dean. 
N x R. W. REID, Vice-Dean. 
LONDON HOSPITAL AND MEDICAL 
COLLEGE, 


MILE-END, E. 


The SUMMER SESSION will commence on TUESDAY, May 1. 
The New College Buildings are now complete, and afford more than 
double the former accommodation. 
" Students now entering are eligible for the Entrance Scholarships in 
tember. 
"he Hospital contains nearly Soo beds, and is the largest General Hospital 
in Great Britain 
General Fee for Lectures and Hospital Practice, go guineas in one sum, or 
100 guineas in three instalments. The Resident and other Hospital Appoint- 
ments are free to full Students. . 
Special entries may be made for Medical and Surgical Practice, also for the 
course of Practical Surgery. 5 
The London Hospital ıs now in direct communication by rail and tram with 
all parts of the Metropolis, and the Metropolitan, Metropolitan District, 
South-Eastern, and East London Railways have stations within a minute's 
zek pi the Hospital as College i 
or Prospectus an icu apply to 
pari MUNRO SCOTT, Warden. 


GUY’S HOSPITAL MEDICAL SCHOOL, 


UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC 
(M.B.) EXAMINATION, 


Instruction is given in all the subjects of the above Examination at 
GUY'S HOSPITAL during the Winter and Summer Sessions. Tho Fee 
for the whole Course is ro Guineas. The Classis not confined to Students 
af the Hospital. 
an further particulars, apply to the Dean, Guy’s Hospital, Southwark, 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences on TUESDAY, May r. 
‘lhe Hospital contains, besides the beds for Medical and Surgical Cases, 








wards for Obstetric, Ophtha'mic, and other special departments. 
Special Classes are held in the Hospital for Students preparing for the 
Examinations of the University of London and of other Examimng Boards. 


APPOINTMENTS —The House Surgeons and House Physicians, the Obste- 
trie Residents, Clinical Assistants, and Dressers, are selected from the 
Students, according to merit and without payment There are also a large 
number of Junior Appointments, every part of the Hospital Practice being 
systematically employed for instruction 7 i 

ENTRANCE SCHOLARSHIPS —Open Scholarship of ras guineas, in Classics, 
Mathematics, and Modern Langua Open Scholarship of 125 guineas, 
in Chemistry, Physics, Botany, and Zoology 

Students entering in May are cies for the Open Scholarships competed 
for in September Seventeen olarships, Prizes, and Medals, varying 
from £50 to S10 each, are open for competition to all the Students 

The Hospital is in close proximity to Metropolitan, District, South- 
Eastern; Brighton, Chatham, North London, and Great Eastern Railway 

ystems. 

For Prospectus and further information apply to the Dean, Dr. F. TAYLOR, 
Guy’s Hospital, London, S.E. 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


WALTER GARDINER, a MA, Fellow of Clare Coll Cam- 
bridge, will, on TUESDAY N T, May z, at 3 o'clock, bogin a Course of 
Three Lectures on © The Plant in the War of Nature.” 

Subscription to this Course, Half-a-Guinea ; to all the Courses in the 
Season, Two Guineas , 

The ANNUAL MEETING of the MEMDNERS will take place on 
TUESDAY NEXT, May 1, at half-past 1 o'clock. 


SCIENCE MASTERSHIP.—The Senior 
Science Mastership at the High School, Newcastle, Staffordshire, will 
be VACANT in August next Experience in teaching Chemustry neces- 

> sarye Knowledge of Physics and Geology desirable,—For details, 
apply to the Heap MASTER. 


















LIVING SPECIMENS FOR THE MICR 


GOLD MEDAL awarded at the FISHERIES EXHIB] 
THOMAS BOLTON, 83 CAMDEN STREET, BL 


Who last week sent to his subscribers the rare British Entom 
sordidus. with sketch and description. Healsosent out Li 
Melicerta ringens, Stephanoceros, Argulns foligceus 
Trout Ova, Volvos globator; also Amoeba, Hydra, 
other Specimens for (Huxley and Martin's) Biologi 
_ Weekly’ announcements will be made in this 
ig supplying. 


Specimen Tube, One Shi 


Twenty-six Tubes in Course’ of Six Month. 
or Twelve Tubes for 1 


Portfolio of Drawings, Eleven P 

R. RIPPON Paints, Draws, a 
Exquisite Characteristic Fi s of Insects, 
Fossils, or other Natyral History Objects, Also 
ments and «ract Copies from Illuminated MSS Specimens 


many from High-Class Scientific Publications, can be submi 
Address—Sidney Terrace, Jasper Road, Upper Norwood, S.E 


WANTED.—GLASS SPECULUM, w 


out Cell, 20 or ar inches diameter. State Focus and Cash Pre 
“t GPECULUM,” care of Eason and Son, Advertising Agents, Dubli 


BACTERIOLOGICAL AND HISTOLOG) Ma 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH'S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufact: 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. T 
Schuchardt, of Gorlitz, 


{ 
34 MAIDEN LANE, COVENT GARDEI 
LONDON, W.C, 


Complete Mlustrated Catalogue of Chemical Apparatus, , 
free, 18. 6d. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTER 
PREPARED BY 
E. WARD, a49 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens C 
(by permission), post free for One Stamp. 


Excellent Copies of the actual, natural Handwritingss 
of Drawings, Music, even of elaborate Sketches, 
xrammes, Plans (up to Double-Rlephant size), Shorthanc> 
Type-Writing are easily, quickly, and cheaply prodffted byt 


AUTOCOPYIS 


Vory fluidink, used withordinary pen and parer, Autp-Circulars res 
written latters. Used atthe Hous of Lords: &c. W- 


AUTOCOPYIST DEPT. (A. E.T. Co., La), 
London Wall, London, and 52 Princess Street Manchester. 


MADE WITH BOILING WATER. 


EPPS’S 


CGRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 
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Governor and Chaplain... ie ie 
Head Master 


ology, and 
aster, 


ESLEY COLLEGE, SHEFFIELD 
(AFFILIATED TO THE LONDON UNIVERSITY IN 1844). 


Rey. W. H. DALLINGER, LL.D., F.R.S., &e. 
H. M. SHERA, Esq, M.A., LL.D. 


Assisted by eight ‘University and twelve Assistant Masters and Professors. 


raming in Classics, Mathematics, Chemistry, Modern Languages, &e., &e. 
Botany, by Dr. DALLINGER., A Junior School in admirable proficiency. For Prospectuses, apply to ae 
The Summer Term will commence on TUESDAY, May 8. 


Biology, including Animal Types. 










Tyndall’s “ Diamagnetism.” 


erous Illustrations, Crown 8vo, Price rzs, 


On Diamagnetism 
e-Crystallic Action, 


LUDING THE QUESTION OF DIAMAGNETIC POLARITY, 


BY JOHN TYNDALL, D.C.L. 


London’ LONGMANS, GREEN, & CO 
Now Ready. 


RANSACTIONS of the ZOOLOGICAL 

SOCIETY of LONDON, Vol XII Part 7, contaming the following 

Paper :—‘'On some Foramuntfera rom the Abrohlos Bank.” BY 
Y B. Brany, F.R S, Kircuen Parker, F RS, and 
RT Jonnas, F R.S. with ‘ight Plates Price rar, 


fEDINGS of the ZOOLOGICAL 

OCIETY of LONDON for 1887, Part IV. (completing the Volume), 
‘ontaining the” Papers read at the Scientific Meetings in Rovetter and 
December 1887 With Five Plates, Price ras. Coloured, 3e Un- 
coloured 
) be obtained at the Society’s Office 
NGMANS, the Society’s Publishers (. 
Bookseller. 





Hanover Square, W ), at Messrs. 
aternoster Row, E.C.), or through 


i DAY’S BRITISH SALMONIDÆ. 
f Just Published, Imp. 8vo, Cloth, qat. 
RITISH and IRISH SALMONIDZ. 


By FRANCIS DAY, F L.S, F.Z S5., &c. xa Plates, 9 of which are 
highly Coloured 


-LIAMS & NORGATE, 1 
London; and 20 South 


Henrietta Stree 


woe Covent Garden, 
rederick. Street, Edin! 


burgh. 


This Day, Fcap 8vo, ge 6d, 


BREATISE ON ALCOHOL, with Tables 
of Spint Gravides By THOMAS STEVENSON, MD., FIC, 
Lecturer on Chemistry at Guy E Hospital, one of the ‘Offcial’ Analys ts 
of the Home Office. Second Editon (re-wntten) of “ Spint Giavities” 
GURNEY & JACKSON (Successors to ae VAN VOORST), 
1 Paternoster 





Now Ready, Vol. I, Price 108. 6¢. 


TREATISE ON HYDRODYNAMICS. 
With Numerous Examples By A B BASSET, M A., Formerly 
Schola,of Tnmty Colleuy Cam ndge, 


Cambridge: DEIGHTON, BELL, & CO. 
London: GEORGE BELL & SONS 


WILLIAM WESLEY & SON, 
cientific Booksellers and Publishers, 
* 28 ESSEX STREET, STRAND. 
Their last published Catalogue is 
87. ICHTHYOLOGY Natural History and Culture of Fishes ; Fisheries, 
ling, Aquaria REPTILIA and AMPHIBIA. GENERAL ZOO- 
7Y ; Ancient Works, Biographies, Classification, Darwinism, Manuals, 
odicals, Transactions. ANATOMY: Physiology, and Embryology. 
PLEMENT of Works in Conchology, Entomology, Astronomy, 
Botany. Price 6¢, Postrace FRES. 


Post Free, One Shilling, 








E INCREASE OF CANCER IN ENGLAND, 


AND ITS CAUSE. 
. LETTER TO THE REGISTRAR-GENERAL, 
By JOHN FRANCIS CHURCHILL, M.D. 
DAVID STOTT, 370 Oxford Street, W. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Lllustrated Price List Post Free. 


W F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp Mepa in the International Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886. 


Address :-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING., 


PARKER & COWARD, Broadway Chambers, Westminster. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, "and others interested in the 
management of land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednes@ny afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Insh Markets of the week 

Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
as ono of the best éxisting papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselyes to Farmers will find the AGRICUL» 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 34d. Annual Subscription, payable in advance, x4 


Omics 3 7 High Street, Edinburgh, and 145, Queen Victoria Street, 
London, E Money Orders payable to C. and R ANDERSON. 


JAMES R. GREGORY, 


Mineralogist and Geologisi. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 











New Catalogue of Mineral Specimens, 


Arranged f for the Selection of Single le, Specimens, &c., with Prices. Also 
New of Rare Minerals, peamens, Geological Apparatus. 


Collections, Hammers, and cect Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


F. H. BUTLER, M.A.O0xon, A.R.S.Mines, &0., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
and vanous BLOWPIPE APPARATUS, also HAMMER-STRAPS and 
Geologists’ COLLECTING-BAGS; new Rock Sections, pee Haro 
Cuag, Hunstanton ; two BASALTS from Rhu-na- gael, Mull; YELITE, 
Sutherland ; large single Polygonal Columns of the altered d of Mullers.. 
dale, Derbyshire , Basalt from Clee Hill and oles Rhyolite and Spherulitic 
ditto (“Lea Rock”) from Overley Hill, Binary Granite from Ercal Hill, 
and Volcanic Ash and Agglomerate from Lawrence Hull and Charlton Hil, 

; fine Crystals of Calcite, sin inches in length and 1ġ-a inches in 
Heer | eid ella Slit Barge i Sela APAE sd Cabinets 
o; tomolog pparatus, an binets 
p Students and Collectors always on hand, 
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ARITHMETIC. 


Arithmetic. With Examination Papers and 

“nearly 8000 Examples, By CHARLES PENDLEBURY, 

ur M.A., F.R.A.S., Senior Mathematical Master at St, Pauls 

School. Second Edition, Revised, Crown 8vo. 4s. 6a. In 
Two Parts, 2s. 6d, each, 


The EXAMPLES AND PROBLEMS in a separate volume, 3s, 


EUCLID. 


Euclid. Books I. and II. Newly Trans- 
lated from the Greek Text. By HORACE DEIGHTON, 
M.A., Head Master of Harrison College, Barbadoes, 2s. 


BOOK-KEEPING. 


A Text-book of the Principles and Practice 
of Book-keeping. By Prof. A. W. THOMSON, B.Sc., 
Royal Agricultural College, Cirencester. Ciown8vo. 5s. 


GEOLOGY. 


The Student’s Hand-book of Physical Geo- 
LOGY. By A. J. JUKES-BROWNE, B.A., F.G.S., 
of the Geological Survey of England and Wales. With 
Numerous Diagrams and Illustrations. Small Post 8vo. 6s. 


l BY THE SAME AUTHOR. 
The .Student’s Hand-book of Historical 


_ GEOLOGY. With Numerous Diagrams and Illustrations, 
T Small Post 8vo. 6s, 


pases 


t Here and generally the book is well up fo date;. . . will prove a most 
useful book.”—Prof. A. H, Green in NATURE, 
: MUSIC, 
Text boo® of Music. By H. C. Banister. 


Thirteenth Edition (Thirtieth Thousand). 55. 
A Concise History of Music, from the Com- 
mencement of the Christian Era to the Present Time. B 
Rev. H. G. BONAVIA HUNT, Mus. Doc. Ninat 
RR Edition, Revised. 35. 6d. 


London: GEORGE BELL & SONS, York St., Covent Garden 


| MESSRS. BELL'S BOOKS. | 













CHARLES GRIFFIN & 
PUBLICATIONS. 


FirTH ANNUAL Issue Handsome Cloth, 


THE SCIENTIFIC AND 
SOCIETIES OF GREAT BRITAIN AND 
BOOK. for 1888), Compiled from Official 

besides other Official Inbrmation, Lists 

1887 before every S ciety of importance in 

Appendix, com ng a List of the 

throughout’the World. 


“The Yrar-soox of Societes is a record 
GREATEST USE for the progress of Science.” — 
M.P., E R.S., Past-President of the British 


“Tt goes almost without saying that 2 Hand-b 
in time one of THE MOST GENERALLY USEFUL WORRY 
desk. Tismer 












This Day. Large Crown 8vo, Cloth, 12s. 6d. 


BIOLOGY (A TEXT-BOOK OF). C 


prising Vegetable and Animal Morphology and Physiology. By J 
AINSWO TH DAVIS, B A., Lecturer on B.ology in be Unive 
College of Wales, Aberystwith, 


*,* This Work contains 18 Illustrations (many full-page), and is suit 
both for Class-Teaching and for Self-Instruction. { 


Recently Published. Royal 8vo, with rgo Illustrations, 18s, 


EMBRYOLOGY (ANINTRODU 

TO) For the Use of Students. By A C HADI 

Professer of Zoology in the Royal College of Science, Du’ 
‘*The publication of this volume supplies a long-felt want. A cours 
Embryological teaching so COMPLETE as this, or $O WELL SUITED TO 
NEEDS OF THE STUDENT, does not exist in any other language.”—Natw 


Now Ready Crown 8vo, Cloth, 8% 6d. 


OUTLINES OF PRACTICAL PH 
SIOLOGY Including Experimental and Chemical Physiology, 
Reference to Practical Medicine. A Laboratory Hand-book for t. 
of Students. By Prof. STIRLING, Owens College, M 
With 142 Illustrations. 


London: CHARLES GRIFFIN & CO., Exeter Stree 
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THE NEW PATENT 
WATKIN 
SOLE MAKER: 
JAMES J. HICKS, 
Wholesale Manufacturer of 


ANEROID BAROMETER. 
All kinds of Meteorological Instruments, &'c., 


9, 10 Hatton Garden, London, B,C. 


foe) 


PERKEN, SON, & RAYMENT “OPTIM 


Manufacture tor the Trade ONLY 
A Ue 


g CAMERAS, LENSES 


HINI 





Magic Lanterns, 









í = Apparatus for Enlarging, g 


Ng W scientific Apparatus. 


me Slides, and Accessories. 
99 HATTON GARDEN, LONDON, E.C. 


Strand. 
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CATALOGUE F'DAN 


» Thermometers, 
Barometers, 
Microscopes, & 














Binary of Societies, 


e LONDON, 


THURSDAY, APRIL 26. 

» at 4.30.—Omn the Coagulation of the Blood: Dr. W. D. 
n the Develop ment of the Electric Organ of Raia batis : 
rrence cof Aluminium in certain Vascular 
On the Nature and Limits of 
3 op a large Humerus from East 

th py indicating a New Order of Fossil 
of a small Anomodont ate (Cheoaanthes 
Seeley, F.R S$ —On th odifications of the 
Arches, mth Especial Reference to the Homo- 

es: Dr. Gadow. 

GINBERS AND ELECTRICIANS, at 8.—Central 
ormers v. Accumulators): R. E. Crompton 


‘The Chemical Arts; Prof. Dewar, F R.S. 
FRIDAY, APRIL 27. 
at 9.—-Electrical Influence Machines: James Wims- 


,,at 8—Scavenging, Disposal of Refuse and Sewage: 


H. Percy Bouinois. 
SATURDAY, Apwit a8 

HysicaL Socrmry, at 3.~On Electromotive Force Contact: C. V. 
Burton. —On a concerning the Sudden Loss of netic Proper- 
ties of Iron and Nickel: H. Tomlinson —-Note on the Graphic Trestment 
of the Lamont Frólch Formula for Induced Magnetism : Note on tho 
Conditions of Self-Excitement in a Dynamo Machine ; Note on the Con- 
ditions of Self-Regulation in a Constant Potential Dynamo Machine: 
Prof. S P. Thompson. 

ROYAL INSTITUTION, at 3.~-The Later Works Pod Richard Wagner (with 


























Vocal and Tngtrumental 






MONDAY, APRIL 30. 
ARTE, at 8.—Decoration: G. Aitchison. 
or ÅCTUARIES, at 7.—Friendly Societies: G. F. Hardy. 


TUESDAY, MAY 1 g 


4 Leor Oricat SocmTY, at 8 30.—-On the Moundbird of the Solomon 


7 C. M. Woodford, = Pesriptian of a New Land-Toitoise from 
: South Africa, living in the Society’s Gardens: G. A Boulenger —Notes 
l on the Visceral Anatom my of Birds; No. 2, on the Air-sacs in 


certain 
Diving Brds: F. E. Be ard.—-Observations on Fishes of India, Part I: 
Francs Day. 
NSTITUTION oF CIVIL ENGINEERS, at 8.—The Distnbution of Hydraulic 
i werin London: E. B. Ellington. iscussion.) 
q a G gra INSTITUTION, at 1 3o. — Annual Meeting. 
3 a ETAL INSTITUTION, at 3.—The Plant in the War of Nature: Walter 
mer. 
Unrversiry CoLLEGE BioLoGIcal Society, at 5.—Geographical Distnbu- 
tion: C. C. Chidell. 
1 PARKES Mousrus, at &.— ‘idee Gucluding Milk), Sale of Food and Druga 
j Act: Charles E, Cassal 


Or May a. 
ice OMMARTS, at 8.—Drawing, a Means of Education: T. R. Ablett. 


THURSDAY, May } 

Roya Socipry, at ~The following Papers will srodably be read :— 
On the Mechanical Conditions of a Swarm of Meteorites and on Theories of 
Ceosmogony: Prof. G H, Darwin, F R.S —On the Induction of Electric 
Currents in conductin Shells of small Thickness : S. H. Burbury —On 
the Relations of the Diurnal Barometric Mamma to certain Critical Con- 
ditions of Temperature, Cloud, and Rainfall: H. F. Blanford, F ne ae 

LINNEAN SOcigTY, at 8,—Researches into the Life-Histaries of Glyct 
domesticus and G spinipes: A, D. Michael.-Note on Root- 

C B, Clarke.—On Onicella of some Lichenopore : Arthur W Water 

CHEMICAL SOCIETY, at 8.—The Determination of t of the Molecular Weights of 
the Carbo-hydrates : Ho T. Brown and Dr. G. H. Morris,—Che 
Action eat on the Salts of Tetramethyl-ammonium : N. Collie and Dr, 
Lawson —The Action of Heat on the Salts of ‘Tetramethyi- phosphonium : 

—~, N. Collie. 
AL INSTITUTION, at 3.—The Chemical Arts: Prof, Dewar, F R.S 


FRIDAY, MAY 4 


LOGIBTS’ ASSOCIATION, at 8. 
IETY OF ArPa, at 8.—The Injurious Effects of Canal Irrigation on the 
e jest of the Population of the Punjab ; Surgeon-General H, W. Bellew, 


FRA Prot i K. Laughton RN 

dite ARKRS UBKUM, at 8.—Infectious Diseases and Methods of Disinfection : 
Fi Shirley F, Murphy. 
of SATURDAY, May 5 


Plovan INSTITUTION, at 3—The Later Works of Richard Wagner (with 
“ Roe and Instrumental lustrations) ; Carl Armbruster. 


sud THE NERVOUS SYSTEM AND THE MIND : 


aphd 
San, Treatise on the Dynamics of the Human Organism, 
Th 


3 


4 


OTAL SRST an ION: at g—The Invincible Armada, a ‘Tercentenary 





A By CHARLES MERCIER, M.B. 
aya 
ctur Demy 8vo. qtas. 6a 


À MACMILLAN & CO., LONDON. 
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SUBSCRIPTIONS TO “NATURE” - 


sd. 

Vearly «1. ee peeve ree se 0 028 0 
Half-yearly 6. 0 0 ee ee ee ee ee TK OG - 
Quarterly s s ya s se ee ee ee 76 
To the United States, the Continent, &c. :— P 
s. . 

Yearly n aie eee. ee el ee ra a 0L G 
Half-yearly se 6 6 ee ee ee ee eI 6 
Quarterly. wwe ee ee tee ee BOO 
To India, China, and Japan :— P 
f. . 

Yearly: venci d al, Se a 396 
Half-yearly . 21. 1 eee ee ee TG OG 
Quarterly . 06. ee ee ee ee ee 86 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column as. 6d, gd. per Line after. 


se 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Half a Column. .....23 25 
Half a Page, ora Column. ......-.3 5 
Whole Page... 6. eee wee ee 6 OG 


Money Orders payable to MACMILLAN & CO. 
OFFICE : 2 BEDFORD STREET, STRAND, W.C. 


- hrii 7 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestior 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R. I, U.S.A, 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWRCOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


«“FAUSTESTRA,”—A Scientific Drama, by 
VERESTRA, B.Se. London. Price Is. t free. e Reductions 
to the Trade.—Apply, “T. F.,” 3x Marlee Terrace, dor Road, 
Stockwell, London, S$ S.W. 
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Pays HALF 2 LEON N ANNUALLY | 
L | FE Its INVESTRD ¥ UNDA exceed 64 MIL- 
LIONS, increasing yearly, and the New 
Business for the last Bonus period exceeded 
O F = l © E the amonak transacted byany of the Scottish 
afe 
83 KING WILLIAM 8TREET, E.C. 
RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO. (Established 1852). 
Patronised by H.M. the QUEEN., Contractors to HH. Bf. Government. 





Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, do, d&o, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


- EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Pree 


a2 Kirkgate Buildings, Huddersfield, 
LEADENHALL DEE LEADENHALL STREET 


Telegrants—‘' ere LONDON,” 


MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 





extremely well-made Cabinets, each Cabinet consisting of 27 r 


draweis (19 x 174 x 34). 
The collection was made by an Irish Gentleman MANY YEARS 


AGO, and contains examples from a number of Irish and other ` 


localities not now to be obtained. 


On View. 


SAMUELż HENSON 
277 STRAND, LONDON, 


Established 1840 } Opposite Norfolk Street [Established 1840, 


GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, aeS Rocks, labelled with Name, Locality, 
and Geological Postion, in ahogany Cabinets, zoo Specimens, a54. ; 
aoo ditto, sos. The best ee obtainab 
Macro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, 




























. ROYAL BOTANIC SOCIETY’ 
DENS, REGENT'S PARK—LECTURES, 1888 —A C 
Lectures on the Structure and Functigns of Flou enn; 
delivered by Prof BENTLEY, commenang FRIDAY Ay 
at 4 o'clock, 


On the rst of every Month, Prce S 

THE ENTOMOJZLO 

AN ILLUSTRATED JOURNAL OF BRITISH 
Edited by Jonn T. CARRINGIO. 


With the Assistance 

FREDERICK Bonn, F ZS Ric 

Epwarw À. Firem, F. L.S. ; 

a BUCHANAN WHIT 

Contains Articles i well-known Eutomol 

Science; on Insects injurious or beneficial to 

Habits, Life Histories, occurrence of Ranties 
| Lists of Duplicates and Deniderata. 

WOODCUT ILLUSTRATIONS and occasional LITH 

LITHOGRAPHED PLATFS. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall 


MORELLA MARMALADE, 


The most delicious of all Preserves, abo the strictly non-Alcoholi’ 
MORELLA, still and sparkling, products of the famous Kent lege, 
Cherry, can be bought of or through any Grocer, and of the Mal’ the 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham - ~~ 


ndon. 
—-ns, 3 
Fi 








MOORE BROTHERS, 


Osteologists, &c., &c., 

















1s KREMLIN DRIVE, TUE BROOK, LIVERPod™ 
Agents to the Science and Art Department. LÉ 
Injected and other Dissections, &c , &c. , 
quoted for any Series of Preparations illustrating any of i 
0 
Awarded Seven Medals and Five Diplomas. Plat 
SECOND EDITION. ‘a 
Agr 
CHEMICAL HANDICRA, ts 
PRICE 4s. 7d POST FREE. 168, 
ILLUSTRATED, CLASSIFIED, Reser te TG 
Demy 8vo, 480 pp., THustrated with 1600 Woodcuts, try ir 
JOHN J. GRIFFIN anp SONS, 22 GARRICK STRY, 
LONDON, W. Cc. 


Skeletons, Duisarticulated Skulls, Skeletons, and Crustacea, 3.Sc? 

| known text-books. 
| GRIFFIN’S. tu 
A CATALOGUE OF CHEMICAL APPAR T 
Most Complete and Cheapest List of Apparatus if 
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MEDIC 





afaa 


Is a Certain Cure for all Disorders of the LIVER, STO 4 


' AND BOWELS, <A Great PURIFIER of fhe BLO: 
| Powerfal Invigorator of the System, in cases of wra D 
, AND DEBILITY, and is unequalled in Female Com, 2 


nd 


ios 





* Bottles charged 2’- 
must be paid for with the 






h } the manufacture of the * S. N.” Stout; 
Hops; it is, too, more hopped than Stout 
nutitions, it 


ne requiring a good stren 


THE “HALE-GUINEA” ALE 


SS. RY. GECO Ee. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
per d doz, and allowed at the same rate if returned; but they 


N su saccharum, nor any of the many new Brewing Materials are used in £ 
ofacture-of . it is Bronsd entirely from the finest Malt and 


is erally 5 
is an excellent Tonic and paraculanly si ; 
g beverage. 
very much recommended by Medical men, 


WALTEAM BROTHER, 


therefore, besides bemg very 
ed for invalids, ladies nursn 
“Sound Naitntious ” 


1 oF ‘ 


Tas onic, 





BREWERY, LONDON, 8.W. 
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ESSRS, MACMILLAN & 00.'S PUBLIOATIONS, 





MEDICINE. 


OK OF PHARMACOLOGY, THERA- | 
RIA MEDICA. By T LAUDER BRUN- 
“RCP, F.R.S., 
teria Medica at St. Bartholomew's Hospital; Examiner 
dica in the University of London, m the Victona Um- 
oyal College of Physicaans, London; late Examiner 

oie h. Adapted tothe United States Pharma. 
ILLIAMS, M.D., Boston, Masa. Third 
o New Britsh Pharmacopoeia, 1885 Medium 


ERIA MEDICA: a Companion 
useum By the same Author. With Illustra- 
Enlarged 8vo ros. 


OF PATHOLOGY. By D. J. 


fessor of Pathological Anatomy, pale of 
en. With Illustrations. 8vo. [in the press. 


BOOK OF PATHOLOGICAL ANATOMY 
PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tubin- 
Translated and Edited for = lish Students by Donarp 
aster, MA, MD, B.Sc, CP, Fellow and Medical 
aof St Jobn’s College, P bride o, Physician to Addenbrooke’s 
al, and Teacher of Medicine in the Umversity. With Numerous 
ations. Medium 8vo. 


GENERAL PATHOLOGICAL ANATOMY. Second Edition. 


" SPECIAL PATHOLOGICAL ANATOMY. Sections I- 
Second Edition. ras 6d. Sections IX —XII. ras. 6d, 


L GEOGRAPHY AND GEOLOGY. 


DIMENTS OF PHYSICAL GEOGRA- 


OR THE USE OF INDIAN SCHOOLS; with a Glossary 
bnical Terms employed. By H. F, BLANFORD, ERS New 
n, with Illustrations. Globe 8va. 2s. 6d. 


R OF PHYSICAL GEOGRAPHY. By 
(IBALD GEIKIE, LL D., ERS, Durector-General of the 
tical Survey of Great Britain and Ireland, and Director of the 
m of Practical Geology, London, formerly Murchison Professor 
logy and Mineralogy in in the University of Edmburgh, &c. With 
tous Illustrations, ew Edition. With Questions, x8mo 14. 
[Science Primers. 


ENTARY LESSONS IN PHYSICAL GFO- 


AY B7 the samo Author. With Numerous Illustrations. 
fdition. Fcap. 8vo 4s. 6d. 


IONS ON THE SAME nis. 6a. 
i OF GEOLOGY. By the same Author. 


Yumerous Illustrations. New Edition. 18mo, 1s. 
[Science Primers, 


-BOOK OF GEOLOGY. By the same 


a With upwards of 200 New Illustrations. Crown Bvo. ros, 6d. 


BOOK OF GEOLOGY. By the same 













Assistant Physician and . 


, 


~ With Numerous Illustrations. Second Edition, Sixth Thon- | 


Revised and Enlarged 8vo. 28s 


WES OF FJELD GEOLOGY. 


With Illustrations. New Edition. 
SCENERY AND GEOLOGY OF SCOT- 
), viewed in connection with its Physical Geology. By the 
Kathor, With Numerous Illustrations. Crown 8vo, xas 6a. 


OGRAPHY. An Introduction to the Study 
ure. By THOMAS HENRY HUXLEY, F.R.S. With Numer 


Penge rags and Coloured Plates. New and Cheaper Edition. 
vo. Gs. 


By the 
Extra Fcap. 8vo. 


‘(NES OF PHYSIOGRAPHY—THE MOVE- 

TS OF THE EARTH. By J. NORMAN LOCKYER, 

ndent of the Institute of France, Foreign Member of 

cademy of the Lyncei of Rome, &c., &c.; Professor of Astro- 

d Physics in the Normal School of "Science, and Examiner in 

graphy for the Science and Art Department. Wath Illustrations 
Sewed, 1s. 6g 


ATISE ON ORE DEPOSITS. By J. ARTHUR 


LIPS, F R S., V.P.G.S., F.C.S , M.Inst C E., Ancien Élève de 
:des Mines, Paris; ‘Author of as A Manual of Metall met he 
g and Metallurgy of Gold and Silver,” &c. Mit h Numerous 
ations, 8yo. agr. 








ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
pues of Barbarous and Civilized Races By Prof FLOWER, 
F.RS,F RCS With illustrations Crown 8yò 2s. 6d. 
[Nature Series. 


ANTHROPOLOGY. An Introduction to the Study 


of Man and Civilization, By E. B. TYLOR, D.G L., F.R.S. With 
Numerous Illustrations. Crown Bvo, ys. 6a. 


AGRICULTURE, 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph D., 
B.Sc, F.C S., Asromiste ofthe e Royal School of Mines, and Demonstre- 
tor of Practical and Agricultural Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum. 
Founded upon “Leitfaden fur die Agriculture Chemische Analyse,’’ 
von Dr. F Krocxgr. Crown 8v0. gs. 6d 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fungi. By WORTHINGTON G. 
SMILE, F.LS., M.A.I, Member of the Scientific Committee of the 

B.S. With 143 Hiustranona, Drawn and Engraved from Nature by 
ae Author Fcap. 8yo 6 


ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL} PRACTICE. By HENRY TANNER, 
F.C S, M.R.A.C., Examinerin the Principles of Agriculture under the 
Government Department of Science; Director of Education in the 
Instituto of Agritulture, South Kensington, London ; sometime Pro- 
fesor of Asnaliural Science, University College, Aberystwith, Fcap. 

Yo 3t 


FIRST PRINCIPLES OF AGRICULTURE, By 


the same Author. 8mo. 12, 


THE PRINCIPLES OF AGRICULTURE. A 


Series of eae sey eh -Books for tse in Elementary Schools. By the same 
Author. » BVO. 
I The Arahat of the Principles of Agriculture. 6a 
IL Further Steps in the Principles of Agriculture rs. 
TIL SaaS Sees School Readings on the Principles of Agriculture for the 


POLITICAL ECONOMY. 


THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY By J. E CAIRNES, LLD., 
Ementus Professor of Political eee in University College, 
London, New Edition. Crown 8vo. 


GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 
Pavia. Translated from the Second Italian ean With a Pre 
by W. Sraniev Jevons, F RS. Crown 8vo, 4s. 

POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESTIONS. By ACCICENT GARRETT FAWCETT. 
Fourth Edition x18mo. as. 

A MANUAL OF POLITICAL ECONOMY. By 
Bi Be, SEE a cant R Der 
aidan tndes: Crown avo ras. i SENSA 

AN EXPLANATORY DIGEST OF THE ABOVE. 

y CYRIL A. WATERS, BA. Crown 8vo. 2s. 6d. N 

WEALTH AND PROGRESS. A Critical Exa- 
mination of the Weges Question and its Economic Relation to Social 
Reform. GEORGE GUNION. Crown 8vo. 

PRIMER OF POLITICAL ECONOMY. By W. 
STANLEY JEVONS, LLD., ALA.'F.R.S. New a pe 18mo. 

Science iar 

THE ECONOMICS OF INDUSTRY. B 
MARSHALL, M.A., Professor of Political Economy in the Un as 
of Cambridge, and MARY P. MARSHALL, late Lecturer at Newn- 
ham Hall, Cambridge Extra Feap. 8vo. 2s. 6d. 


ECONOMICS. By ALFRED MARSHALL, M.A, 
erotéstor of Political Economy in the University of baa e. a Vols, 
ress. 


THE PRINCIPLES OF POLITICAL ECONOMY. 
By Prof. HENRY SIDGWICK, M.A, LL.D, Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of '*The Methods of Ethics.” Second Edition, Revised. 8vo, 16s. 

POLITICAL ECONOMY, By Francis A. WALKER, 
M.A , Ph.D., Author of ‘‘ Money,” ‘Money in its Relation to Trade,” 
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